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This invention relates to crumpling machines 
and particularly to a machine for crumpling a 
sheet of material Such, for example, as thin metal 
foil. 
An object of this invention is a machine of 

simple construction which will effectively crumple 
a continuously fed sheet of material such, for 
example, as metal foil and in one modification, 
will attach the crumpled sheet material to a 
backing sheet with the major portion of the 
crumpled sheet in Spaced relation to the back 
ing Sheet. 
One form of apparatus embodying the inven 

tion comprises a pair of co-operating forming 
5 rollers in combination with a pair of positively 

driven feed rolls Spaced from the forming rolls 
and adapted to draw the sheet to be crumpled 
between the forning rollers, the latter rollers 
being shaped to offset the edges of said sheet 
relative to the center portion thereof. From the 
feed rollers, the sheet of material is passed to a 
third pair of rollers or crumpling rollers posi 
tively driven at a peripheral Speed less than the 
peripheral Speed of the feed rollers. Guides 
above and below the sheet lead to the nip of the 
third pair of rollers and are in diverging relation 
to each other in the direction of the second pair 
of rollers. By reason of the difference in the 
peripheral Speeds of the feed and crumpling 
rollers, the sheet is irregularly offset and is 
guided in such condition between the crumpling 
rollers with the results that it is discharged from 
such rollers in crunpled condition. The guides 
above referred to may be endleSS belts constitut 
ing permainent parts of the machine or may be 
strips of material which are passed through the 
crumpling rollers with the crumpled sheet and 
are combined with it to form a finished product 
consisting of a backing sheet to which the crum 
pled sheet is attached along its edges only. 
Other objects, novel features and advantages 

of this invention Will become apparent from the 
following specification and accompanying draw 
ings, wherein: 

Fig. 1 is a vertical section through one form of 
machine embodying the invention; : 

Fig. 2 is a perspective view of a product result 
iing from the operation of Such machine; 

Fig. 3 is a section on the line 3-3 of Fig. 2; 
Fig. 4 is a plan view of the machine shown 

in Fig. 1; 
Figs. 5, 6 and 7 are sections respectively on the 

lines 5-5, 6-6, 7-7 of Fig. 1; 
Fig. 8 is an enlarged fragmentary side eleva 

tion; 

(Cl. 154-32) 
Fig. 9 is a side elevation of a modified form 

of product obtainable by operation of the ma 
chine; - 

Fig. 10 is a section on the line 0-0 of Fig. 9, and 
Fig. 11 is a fragmentary side elevation of a 

modification. 
A suitable frame is Supports a pair of rotatable 

forming rollers , a pair of rotatable feed rollers 
2 and a pair of crumpling rollers f3. Means are 

provided for positively driving the rollers 2 and 
í 3 and such means are so arranged that the pe 
ripheral speed of the rollers 2 slightly exceeds 
the peripheral speed of the rollers 3. A roll 4 
of sheet material S such, for example, as metal 
foil is supported at one end of the machine and 
the sheet S passes in Succession between the 
forning rollers it, the feed rollers 2 and the 
Crumpling rollers 3, the sheet S being drawn 
between the forming rollers by the feed rollers 
12 and the forming rollers being supported 
for free rotation. As shown in Fig. 5, the rollers 
A are of Such configuration that they offset the 
marginel edges of the sheet with respect to the 
center portion thereof. 
A roll is of backing strip material B is sup 

ported by the frame is and the strip B after 
passing around guide rollers 6 and 7 passes 
between the crumpling rollers 3 on the bottom 
side of the sheet material, the backing strip B 
being of slightly greater Width than the Width of 
the sheet material after its edges have been off 
Set. A pair of rollers 8 of narrow attachment 
Strip material A are supported by the frame O 
and after passing around the guide rollers. 9 
and 22 the Strips A pass between the crumpling 
rollers 3 on the upper side of the offset margins 
of the sheet material. Each strip A is of such 
width that it only partially overlies a margin of 
the sheet S and the outer edges of the strips A 
are in alinement with the edges of the backing 
Strip B. The guide rollers 7 and 20 are ar 
ranged between the feed rollers and the crum 
pling rollers and are so located that the strips B 
and A combine to form guides converging in the 
direction of sheet travel. The rollers 9 not only 
Serve aS guides, but also co-operate With rollers 
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2 to apply adhesive to the strips A from a source 
22 of adhesive. 
A spacer 23 is arranged to lie between the 

backing strip B and the central portion of the 
sheet material S, upon discharge of the combined 
sheet and strips from the crumpling rollers 3. 
The spacer is provided with a pair of arms 24 
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leading to a head 25 by means of which the 
spacer is anchored in place. 

In operation of the machine above described, 
the sheet material S is drawn from the roll 4 
between the forming rollers by the feed rollers 
f2 and discharged from the feed rollers into the 
guide means constituted by the backing Strip B 
and the two attachment Strips A and With Such 
strips is drawn between the crumpling rollers Í3. 
The rollers 2 offset the edge portions of the 
strip S relative to its central portion and the 
formed sheet is then delivered between the back 
ing strip and the attachment strips at a greater 
linear speed than the linear speed of Such Strips. 
As a result, the strip S is caused to undulate as 
shown in Fig. 8 and in this condition is passed 
between the crumpling rollers. The crumpling 
rollers press down the undulations in the mar 
ginal portions of the sheet S and thus retain the 
center portion permanently in undulated form. 
Also, the crumpling rollers 3 press the strips A 
into contact both with the margins of the sheet S 
and the edges of the backing strip B with the 
result that the strips A firmly attach the sheet S 
in crumpled condition to the backing strip B. 
The spacer or spreader 23 serves to keep the 
center portion of the sheet S in spaced relation 
to the backing strip. 
The Operation of the machine just described 

produces the product illustrated in Figs, 2 and 3. 
The product shown in FigS. 9 and 10 in Which 
more than one sheet S is attached to a backing 
strip is produced by passing two sheets S through 
the machine instead of one and utilizing an addi 

35 tional spacer similar to 23 between the two sheets. 
By use of the modification shown in Fig. 11, 

there may be produced a crumpled sheet without 
attachment to a backing strip. In this modifica 
tion, the guiding and supporting means for the 

50 

backing and attachment strips are dispensed with 
and rollers 7 and 20' are substituted for the 
rollers and 20 and belts 26 are provided to 
paSS around these rollers and the crumped roll 

- ers 3, the belts 26 serving the same purpose as 
the backing Strip B and the attachment strips A 
with respect to receiving the sheet S from the 
feed rollers 2 and delivering the undulated sheet 
to the crumpling rollers 3. 

: Each of the forming rollers, feed rollers and 
crumpling rollers are of reduced diameter over 
their Central portions So that only the margins 
of the sheet S are engaged by these rollers. This 
arrangement also provides clearance for the arms 
24 by which the spreader 23 is attached to the 

55 head 25. 
I claim: 
1. Apparatus of the character described com 

prising a pair of forming rollers, a pair of feed 
rollers Spaced from Said forming rollers and 

60 adapted to draw a sheet of material through said 
forming rollers, said forming rollers being shaped 
to offset the edges of said sheet relative to the 
center portion thereof, a pair of crumpling roll 

sers Spaced from said feed rollers and adapted to 
65 receive said sheet therefrom, guides above and 

below Said sheet between said feed rollers and 
said crumpling rollers leading to the nip of said 
crumpling rollers and being in converging rela 
tion in the direction of sheet travel, and means 

O for rotating said feed rollers and crumpling roll 
ers with the peripheral Speed of the crumping 
rollers being less than that of the feed rollers. 

2. Apparatus of the character described coil 
prisinga. pair of forming rollers, a pair of feed ?? 

75 rollers spaced from said forming rollers and 

2,228,236 
adapted to draw a sheet of material through said 
forming rollers, Said forming rollers being shaped 
to offset the edges of said sheet relative to the 
center portion thereof, a pair of crumpling roll 
ers spaced from said feed rollers and adapted to 
receive said sheet therefrom, guide means be 
tWeen said feed and Crumpling rollers in Spaced 
relation to Said sheet at Opposite sides thereof, 
Said guide means being adapted for feeding strips 
of material between said crumpling rollers above 
and below Said sheet, means for applying ad 
hesive to certain of Said strips, and means for 
rotating said feed and crumpling rollers with the 
peripheral speed of the crumpling rollers being 
less than that of the feed rollers. 

3. Apparatus of the character described com 
prising a pair of feed rollers adapted to feed a 
sheet of material, a pair of crumpling rollers 
Spaced from said feed rollers and adapted to re 
ceive. Said sheet therefrom, guides on opposite 
sides of said sheet between said rollers converg 
ing in the direction of sheet travel and leading to 
the nip of said crumpling rollers, and means for 
rotating Said feed rollers and crumpling rollers 
With the peripheral Speed of the crumpling roll 
ers being less than that of the feed rollers. 

4. Apparatus of the character described com 
prising a pair of feed rollers adapted to feed a 
sheet of material, a pair of crumpling rollers 
Spaced from Said feed rollers and adapted to re 
ceive Said sheet theirefrom, guide means between 
Said feed and crumpling rollers in spaced rela 
tion to said sheet at opposite sides thereof, said 
guide means being adapted for feeding strips of 
material between said Crumpling rollers on oppo 
Site Sides of Said sheet, means for applying ad 
hesive to certain of said strips, and means for 
rotating said feed and crumpling rollers with the 
peripheral Speed of the crumpling rollers being 
ieSS than that of the feed rollers. 

5. Apparatus of the character described com 
prising a pair of forming rollers, a pair of feed 
rollers Spaced from said forming rollers and 
adapted to dra W.a. Sheet of material through said 
forming rollers, said forming rollers being shaped 
to offset the edges of said sheet relative to the 
center portion thereof, a pair of crumpling roll 
ers spaced from said feed rollers and adapted to 
receive Said sheet therefron, guide means be 
tween said feed and crumpling rollers in spaced 
relation to said: sheet on opposite sides thereof, 
said guide means being adapted for feeding a 
backing strip between said crumpling rollers on 
one side of said sheet and for feeding a pair of 
narrow Strips between said crumpling rollers On 
the opposite side of Said sheet, said backing strip 
being of sufficient width to extend beyond the 
edges of the offset portions of said sheet and said 
narrow strips being fed in contact only with the 
offset portions and having their outer edges in 
alinement With the outer edges of the backing 
stirip, and means for applying adhesive to Said 
pair of Strips. 

16. Apparatus of the character described com 
prising a pair of feed rollers adapted to feed a 
sheet of material, a pair of Crumpling rollers 
spaced from said feed rollers and adapted to re 
ceive said sheet therefrom, each of said feed roll 
ers and crumpling rollers consisting of two spaced 
disks and a connecting shaft of less diameter 
than said disks, guides on the opposite sides of 
said sheet between said rollers converging in the 
direction of sheet travel and leading to the nip of 
said crumpling rollers, and means for rotating 
said feed rollers and Crumpling rollers With the 
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peripheral speed of the crumpling rollers being 
less than that of the feed rollers. 

7. Apparatus according to claim 6 character 
ized by spacing means arranged beyond said 
crumpling rollers for maintaining the central 
portion of said sheet out of contact with said 
backing strip. 

8. Apparatus of the character described com 
prising a pair of feed rollers adapted to feed a 
sheet of material, a pair of crumpling rollers 
spaced from said feed rollers and adapted to re 
ceive said sheet therefrom, each of said Crumpling 
rollers and feed rollers consisting of a pair of 
spaced disks connected by a shaft of less diam 
eter than said disks, guide means between said 

3. 
feed and crumpling rollers in spaced relation to 
said sheet at opposite sides thereof, said guide 
means being adapted to feed strips of material 
between said crumpling rollers on opposite sides 
of said sheet, means for applying adhesive to cer 
tain of said strips, and means for rotating said 
feed and crumpling rollers with the peripheral 
speed of the crumpling rollers being less than 
that of the feed rollers. 

9. Apparatus according to claim 8 character 
ized by spacing means arranged beyond Said 
crumpling rollers for maintaining the central 
portion of said sheet out of contact with said backing strip. 

JOHN F. O. STRATTON. 
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