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Edward G. Budd Manufacturing Company, 
Philadelphia, Pa., a corporation of Pennsyl 
vania. 

Application June 30, 1930, serial No. 464,786 
14 Claims. (CI. 153-48) 

This invention relates to a method and an ap 
paratus for forming partial or complete outside 
curls in sheet metal strips. The invention par 
ticularly relates to the formation of outside curls 
in circular sheet metal bands to form a circular 
and substantially tubular ring-like construction 
for use in a great variety of sheet metal construc 
tions. Among the uses that have been found for 
Such circular constructions are the formation of 
cores for reinforcing vulcanized steering wheels; 
the formation of chime seams for barrels, circu 
lar containers, circular seat bottoms, circular 
tubing. Such as smoke stacks and the like, and 
in fact for the formation of all manner of curvi 
linear struts, ribs or hoops whether large or 
Small, 

Heretofore the general method of forming curls 
in sheet metal strips has been to wind such strips 
around a mandrel, with or without the applica 
tion of heat. Such a method possesses the dis 
advantage that the curl so formed is not compact 
and consequently cannot advantageously be used 
as a strengthening member in certain construc 
tions. Furthermore such a method of forming 
outside curls is not applicable to curvilinear con 
structions. 
A second method of forming curls in sheet 

metal constructions, wherein the use of circular 
dies is involved, is disclosed in the patent to Dra 
per 1,466,643, August 28, 1923. This method is 
known as the outside curling process and in 
volves a great number of detailed steps including 
the formation of a circular band by butt welding 
adjacent edges of a sheet together and the forma 
tion of a preliminary initial flared edge before 
the curling operation takes place. The present 
invention is designed as an improvement over. 
such a method as is disclosed in the above men 
tioned patent, and as an improvement in the ape 
paratus employed in forming, outside curls in 
sheet metal constructions. ... . . . . . . 
Accordingly it is an object of the present in 

vention to provide a method and an apparatus 
for performing the outside curling. Operation. On 
a sheet of material which will effectively form a 
closed circular curled member from a strip of 
sheet material without the neeessity of relying 
on a welding operation for maintaining the fin 
ished article closed. It is also an object of the 

50 

55. 

present invention to provide a method and an 
apparatus for forming such articles which will 
also eliminate the necessity of mill rolling or 
otherwise forming an initial bend in the material 
to insure proper formation of the subsequent die 
curling operation. !". . . . . ; : : 

A still further object of the invention is to pro 
wide a machine for forming outside curls upon 
sheet metal in which the curling operation is 
positive in its action on the sheet of material 
being formed, means being provided for expand 
ing the material into the form of a true circle 
prior to its introduction into the die. 
Yet another object of the present inventiora is 

to provide an apparatus which may successively 
Operate upon different sheets of material to form 
an outside curl, naeans being provided whereby 
each preceding article may easily, with a mini 
mum amount of time involved, be removed from 
the machine to make room for the succeeding 
blank to be introduced into the apparatus. 

Still another object of the invention is to pro 
vide an apparatus which operates upon circular 
bands of sheet material to form an outside curi 
and which may, by proper forming of the die, 
shape the finished article into any desired closed 
form, and to any desired cross sectional area, or 
which may form the article so as to have a non 
uiniforn, croSS Sectional area. 
Another and important object of the invention 

is to provide an apparatus which may operate 
not only upon bands that have been pre-formed 
into circular shape, but which may operate upon 
bands the tendency of which is to assume a po 
sition in a plane, means being provided whereby 
the inherent characteristic of the apparatus itself 
will permit the insertion of flat strips of material 
into the same by coiling them in the machine 
runway in circular form. This latter feature 
eliminates the necessity of special apparatus for 
forming the flat material into ring-shaped form 
prior to its introduction into the machine. 
An additional object of the invention is to 

provide an apparatus which will form a smooth 
ring-shaped article if desired and which may 
also form an article having peripheral striations 
and a general rough appearance to prevent drift 
ing of the rubber body material and insure close 
adherence of the same when the article is to 
be used as a steel core for steering wheels o 
the like." - 

Still another object of the invention is to pro 
vide an apparatus for forming outside hollow 
curls from sheet metal which curls are practi 
cally fluid tight so that when the article is used 
as a core in a plastic composition, there will be 
no seepage of the composition under pressure in 
the vulcanizing molds into the interior of the 
curl to deprive an outside region of the article 
from sufficient material to do justice to proper 
formation of the article. - 
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2 1,967,192 . . . . . . . 
Another object of the invention is to provide 

an apparatus which apart from the introduction 
into, and the removal from, the machine, of the 
material to be treated and the finished article 

5 respectively, is entirely automatic in its opera 
tion and involves a minimum amount of work 
to be performed by the operator. 
Another object of the invention is to provide 

a machine which is extremely simple in its con 
l0 struction and which employs a minimum number 

of moving parts. Convenience of arrangement 
of parts, durability and comparative inexpense 
of maintenance are further desiderata, that have 
been borne in mind in the production and de 

15 velopment of the invention. . . . . . 
A number of exacting tests of cores for Steer 

ing wheels employing the present improvements 
have demonstrated that the type of reinforcing 
ring formed by the present apparatus maintains 

20 the inner and outer curl seam effectively intact 
under conditions that will produce damage and 
leakage in Similar reinforcing ringSOr ribS manu 
factured by other well known processes. The 
material in this method becomes deformed and 

25 bends together as a unit instead of Separating 
under great stress as usually occurs with older 
methods of manufacture. This latter feature 
arises from the fact that the laps of the curl 
are, by the outside method of curling, caused 

30 to bear against each other with great force SO 
that any subsequent deformation of the ring 
will not separate or buckle the layers. 
Other objects and advantages of the inven 

tion, not at this time more particularly enumer 
35 ated will become more readily apparent as the 

nature of the invention is better understood, and 
the same consists in the novel construction, COm 
bination and arrangement of parts shown in the 
accompanying three sheets of drawings in which: 

40 Fig. 1 is a top plan view of the machine assen 
bly with the upper die removed for the purpose 
of illustrating the invention. 

Fig. 2 is a sectional view taken through the 
machine assembly showing the parts in closed 

45 position. 
Fig. 3 is a sectional view showing the assembled 

machine the parts being in open position. 
Fig. 4 is a plan view of one of the articles formed 

by the improved die shaping machine. 
50 Fig. 5 is a fragmentary perspective view show 

ing one of the articles formed from a single sheet 
Of material. 

Fig. 6 is a view similar to Figure 5 showing the 
article formed of a double thickness of sheet 

55 material. - - 
Fig. 7 is a fragmentary perspective view show 

ing a different form of article capable of being 
manufactured by the improved apparatus, and . 

Fig. 8 is a detailed fragmentary, sectional view 
60 of the closed assembly. . . . . 

In all of the above described views, like char 
acters of reference are employed to designate 
like parts throughout. - - 

The device involves in its general organiza 
y 65 tion a pair of standards, 10 and 11, mounted on a 

foundation, 12. The standards, 10 and 11, carry 
therebetween a bed, 13, on which there is mount 
ed a bolster, 14, which is removably secured there 
to. Mounted on the bolster, 14, is a lower die 

'-0 base plate, 15. This lower die base plate, 15, car 
ries a lower. die holder, 16, which is removably 
secured thereto by means of bolts, 17, which ex 
tend through the lower die base plate. The lower 
die holder is annular in form and is provided 

.5 with an internal annulars shoulder, 18, on which 

is mounted the lower die, 19. This lower die 
is removably secured to the holder, 16, by means 
of through bolts, 20, extending into the die. 
The lower die base plate, 15, and the bolster, 

14, are provided with bores, 21, extending there- 80 
through in alignment and through which bores 
extend a pair of thrust rods, 22, carried on a 
floater, 23, slidably mounted for vertical move 
ment within the lower die assembly. The thrust 
rods, 22, have their lower ends connected to a 85 
head, 24, carrying a piston, 25, Working in a 
cylindel', 26, Suspended by a tie rod assembly, 27, 
from the bed, 13. . : 
The upper die assembly is slidably carried be 

tween the gibs, 10' and 11", and comprises the 90 
blank holder of the press, 28, having an annular 
blank holder plate, 29, to which is Secured a 
Spacing member, 30, carrying the upper die blank 
holder, 31. The upper die, 32, is removably se 
cured in a cut-away portion, 33, in the blank 95 
holder, 31, by means of through bolts, 34, ex 
tending through the blank holder. 
The upper die, 32, and the lower die blank, 19, 

are adapted to be closed upon each other to co 
Operate in the machine to perform an outside 
Curling Operation upon a narrow ring-shaped 
band when this sheet is introduced forcibly be 
tween the dies. To this end the lower die is in the 
form of a ring having an annular recess, 35, ex 
tending adjacent its inner upper edge around the 105 
Sanne. The upper die Similar in shape and is 
provided with a similar recess, 36, extending 
around its lower Surface adjacent the inner edge 
thereof. The two dies are positioned in the ma 
chine in superimposed relation with the upper 110 
die Spaced from the lower die to permit insertion 
of a blank, 37, into the machine. . . . 
The upper die, 32, is adapted to be closed upon 

the lower die, 19, to form an annular pocket, sub 
Stantially circular in cross section, in which pock- 115 
et the blank is adapted to be forced to perform 
the outside curling operation upon the die. The 
inner wall, 38, of the lower die, 19, presents a 
cylindrical surface which is slightly smaller in 
diameter than the diameter of the cylindrical 120 
surface presented by the inner wall of the upper 
die, 32. Thus, when the dies are in closed posi 
tion, a narrow slot, 38' (Fig. 8) leading into the 
interior of the pocket formed between the two 
dies, 19 and 32, is formed to permit tangential 25 
entry, of the blank edgeWays. . . . 
In order to properly position and hold the blank 

in the machine preparatory to the performing of 
the outside curling, operation, a floater, 23, is 
provided within the lower die assembly and is 130 
secured to the thrust rods, 22. The floater, 23, 
is provided with a plurality of radial bores, there 
in, designated at: 39, terminating in slots, 39', 
and having guide pins, 40, around which are dis 
posed coil. Springs, 41, the ends of which bear 35 
against pins, 42, receivable in holding blocks, 43, 
radially slidable upon the floater, 23. These 
blocks are in the form of segments and are pref 
erably four in number, although a greater or 
lesser number of these blocks may be employed 140 
if desired. Each block is provided with a plu 
rality of elongated slots, 44, therein, in which 
slots there extends a number of fixed pins, 45. 
The slots, 44, extend radially of the machine and 
consequently each of the blocks is slidable to con- 345 
tract or expand in unison. The outer sides of 
the blockS, 43, are accurate in shape, and are 
of a curvature corresponding to the curvature of 
the sheet metal blanks. . . . . . . 
The inner Sides of the blocks, 43, are tapered in- 150 

100 



1964.92 
Wardly be prayide can surfaces, 46, and these cam 
Surfaces are adapted to be engaged by a spreader, 
4, magned cent 

th 

E by means of the 
scends. The recess, 

upperdie, brought in v. Wis Vy 
ship to form a closed curling die, into which the 
material of the blank may be slid outwardly. 
When the punch descends upon the block, the spreader member 4 

springs are adapted to be 
the two dies come into 

rocess, after the upper die 
r closed position, the 

&Sc.- ... the blank, 37, down 
the same to slide into the 

he the per die assembly may entirely be dispensed 

curled within the dies. " "...: 

released to be forced upward 

depression of a foot leyer, 74, 

. . . . the blank beformed of a sir 
lower and upper 

band and its ends welded together. W. 

8 
At Supha time, the upper die assembly. Inay be 

'dly by the action pf 
the Springs, 64, and the floater member is held in 
a lowered position by the action of the piston, 25, 
in the cylinder, 26. The ring thus formed 80 

in Figure 3, to maintain the floater in its lowered 
position, and an inlet is provided at 70. This in 
let is suitably connected by a connection, 72, to 
a valye, 73, normally closed, but operable by a 

. . . . to be opened to 
admit compressed air, steam or other liquid into 
the casing, 26, to again raise the floater member 
to permit insertion there around of a new blank : 
in a second-operation. . 
The blank is shown in Figures 2, 3, 6 and 8 

as being formed of two thicknesses of sheet metal. 
However, in certain instances it is preferable that 

gle thickness of sheet . 
metal, and in this latter instance it is necessary 
that the blank be pre-formed into an annular 

e 

double thicknesses of metal are employed, the 
Welding operation may be completely eliminated, 
for the sheets of metal may be so positioned with 
respect to each other that the adjacent ends of 
one sheet terminate at a point remote from the 
ends of the other sheet of material so that each 
sheet serves as a binder to maintain the ends of 
the other, sheet together. 

In performing the outside curling operatign in 
accordance with the principles of the present in 
yention, it is evident that as the edge of the metal 
travels outwardly in the die, it must be stretched 
or made circumferentially longer. This, in Some 
cases, is sufficient to crack the metal radially at 
numerous points there-ar : to 

the 

85 

on to the 115 
he behavior 

of the metal in this regard also depends upgn the 
thickness and toughness of the Same. If the curl 
itself is too large in relation to the thickness of 
the metal, the edge of the metal Will not go 
properly into the die. 
In accordance with the principle stated in the 

preceding paragraph of this specification, that 

20 

il regardless of the 
presence or a pSence of tilt: r die assembly, 35 
The upper die assembly has been provided in the 
present instance to assist in forming a compact 
curl that will be entirely fluid tight when formed 

same may be employed as a core for 
g material. 

rer, where the device is employed to form 
outside coils for use in other connections, as for 
example informing metal chimes for containers, 

or absence of the 

40 

die. 
Referring now to Figure 8, the lower die is 
own as being provided with a bore, 85, extend 

ing therethrough and connecting with the recess, 
35, in the same. Mounted within this bore is 50 
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4. 
plug, 86, Serving to support a steel ball, 87, a por 
tion of which extends upwardly within the recess. 
A number of these steel balls may be so positioned 
around the recess as to cause a number of cir 
cular corrugations, 88, to be formed around the 
finished ring which corrugations serve, when the 
ring is to be employed as a steel core for vul 
canized rings, to prevent spreading of the rubber 
in the OuldS. . 
It is obvious that other projections may be po 

Sitioned or formed in the mould to cause any 
desired irregular cross-sectional deformations of 
the finished article. Furthermore, the entire in 
iner surface of the mould may purposely be rough 
ened to leave a number of minute striations. On 
the interior Surface of the finished article to fur 
ther prevent migration of the rubber on the same 
When in the mould. s 
In Figure 7, the article is shown as being formed 

With flange, 89, left thereon. Such a flange may 
be formed on the article by limiting the stroke 
of the punch, 48. The stroke of the punch may 
be lengthened or shortened at will to decrease Or 
increase respectively the length of this flange. 
This fiange is admirably adapted for attachment 
by riveting, welding or the like to the article to 
which the device is to be applied. 

In the accompanying drawings, an apparatus 
has been disclosed for performing OutSide Curls 
upon sheet metal construction, yet it is contem 
plated by the reversal of certain of the parts, 
especially the dies in this device, to form inside 
curls of sheet metal bands. With the internal 
curling, the circumferential stresses in the edge 
of the metal as it travels in Wardly, are tensile 
instead of compressive, and where very light sheet 
metal is employed this latter method of curling is 
contemplated in accordance with the principles 
of the present invention. 
The invention is not to be limited to the ex 

act arrangement of the parts shown in the ac 
companying three sheets of drawings, or described 
in the present specification, as many changes 
in the construction of the various parts (a.S. for 
example the use of inside instead of outside curl 
ing dies) is contemplated. Only in So far as 
the invention is particularly pointed out in the 
accompanying claims is the same to be limited. 
What I claim is: 
1. The method forming a closed ring-shaped 

curl which comprises providing a retaining means 
for holding a flat strip of sheet material in the 
form of a cylinder, placing a sheet of material in 
said retaining means, placing a second sheet of 
material in said retaining means With the edges 
of one sheet of material coming into proximity 
with each other at a point remote from the point 
Where the edges of the other sheet of material 
come into proximity, and rolling the edges of 
said sheets simultaneously to form a Single Curl 
of double thickness. 

2. The method of forming a ring-shaped curl 
which comprises bending a plurality of sheets of 
material into the form of bands, placing said 
bands within each other with adjacent longitu 
dinal edges of each band remote from the adja 
cent edges of each other band, and rolling the 
cylindrical edge of said bands simultaneously 
into a curl. 

3. The method of forming a closed ring-like 
structure which comprises forming a pair of Strips 
of sheet material into the form of bands, plac 
ing one band within the other With adjacent lon 
gitudinal edges of each band at points remote 

1967,192 
from each other, and rolling adjacent cylindrical 
edges of the bands simultaneously. 

4. A machine for forming curls in sheet ma 
terial comprising a lower die having an arcuate 
recess formed therein, an upper die having an 
arcuate recess therein, means for bringing said 
dies into position adjacent each other with the 
receSSes opposing each other to form a recess of 
circular CrOSS Section, having a peripheral open 
ing therein, and means for forcing a sheet of ma 
terial into the peripheral opening thus formed 
between the dies to cause the same to follow the 
inside curvature of the recess and form a curl. 

5. An apparatus for forming curls in sheet 
material which comprises a bed having a lower 
die mounted thereon, an upper die holder mov 
able with respect to said bed, a die mounted on 
Said die holder for movement therewith, said dies 
having opening recesses therein, and a floater 
slidably mounted within said lower die and adapt 
ed to receive a sheet of material therearound, said 
floater member forming with an edge of Said up 
per dies a guide for a band of sheet material, 
means for closing Said upper die and Said low 
er die, and a punch for engaging the upper edge 
of Said sheet material, and forcing the same end 
Wise into the recesses between Said dies. 

6. An apparatus for forming curls in Sheet 
material which comprises a lower die assembly 
and an upper die assembly, including upper and 
lower dies respectively, means for moving one of 
Said dies into close proximity with the other of 
Said dies, Said dies each having a receSS there 
in adapted when Said dies are in close proximity 
to form a tubular restriction, a floater member 
forming With an edge of One of Said dies a guide 
for a Strip of sheet material, means upon said 
floater member for forcing a strip of said ma 
terial inserted within the guide firmly against 
One of the dies to position the same for curling, 
and means for sliding the sheet of material into 
the recesses in Said dies to form a curl. 

7. An apparatus for forming outside curls in 
sheet material which comprises a lower die as 
Sembly and an upper die assembly including up 
per and lower dies respectively, means for causing 
Said upper die assembly to move with respect to 
said lower-die assembly to bring said dies in close 
proximity, said dies being ring-shaped in form, 
and having recesses therebetween when closed 
upon each other, a floater mounted within Said 
dies and adapted to form with said upper die a 
guide therebetween for a band of sheet material, 
and means for engaging the upper edge of a 
band of sheet material within said guide for 
forcing Said sheet material end Wise into the re 
CeSS between Said dies. 

8. An apparatus for forming outside curls in 
Sheet material which comprises a lower die as 
sembly and an upper die assembly including up 
per and lower dies respectively, means for caus 
ing said upper die assembly to move with respect 
to said lower die assembly to bring said dies in 
close proximity, said dies being ring-shaped in 
form, and having recesses therebetween when 
closed upon each other, a floater mounted. With 
ing Said dies and adapted to form with said up 
per die a guide therebetween for a band of sheet 
material, and means for engaging the upper edge 
of a band of sheet material within said guide for 
forcing said sheet material endwise into the re 
cess between said dies, and means associated with 
said last mentioned means for forcing the sheet 
material radially outwardly to accurately shape 
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1,967,192 
the same for introduction into the recess between 
the dies. 

9. A die for forming curls comprising a curl 
ing die member having a recess therein adapted 
to receive the metal to be curled and to form a 
ring of curled metal, said recess having a pro 
tuberance therein for forming grooves in the ma 
terial in the direction of the curl throughout the 
cOnvolutions of the curled metal, 

10. A die for forming curls in sheet metal which 
comprises a curling die member having a recess 
therein adapted to receive the metal to curl the 
same and to form a ring of curled metal, and a 
Steel ball imbedded in the metal of the recess for 
deforming the metal to be curled throughout the 
convolutions of the curled metal. 

11. A die for forming curls in sheet material 
which comprises a curling die member having an 
arcuate recess therein in which the sheet metal 
is slid for curling and for forming a ring of 
curled metal, and a plurality of Smooth projec 
tions extending upwardly from the botton of the 
recess for deforming the material to be curled 
throughout the convolutions of the curled metal, 

12. The method of forming a ring-shaped Curl 
from sheet metal Which comprises providing 
means for holding a flat strip of sheet material 

5 
in the form of a band and forcing the entire ma 
terial of Said band endwise tangentially into a 
ring-shaped curved CrOSS Section mold, closed 
except for a constricted opening to receive the 
band, whereby said band of sheet metal will 
initially follow the curvature of said mold and 
be curled up by the mold into a unitary com 
pacted ring of curled metal. 

13. The method of forming a closed ring-like 
structure which comprises forming a pair of 
Strips of sheet material into the form of bands, 
placing one band within the other on a cylin 
drical Surface With adjacent ends of each band 
at points remote from each other, and outwardly 
rolling adjacent cylindrical edges of the bands si 
multaneously. 

14. A machine for forming a ring-shaped curl 
from sheet naterial comprising a ring-shaped die 
having a Substantially arcuate recess having a 
peripheral opening therein of a width equal Sub 
stantially to the thickness of the material, and 
means for forcing a ring-shaped sheet of mate 
rial edgewise completely into the peripheral open 
ing to cause the material to follow the curvature 
of the receSS and form a compact curl. 

THEODORE MUNGEN. 
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