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To all whom it may concern: 
Be it known that I, FERDIN AND J. WEN 

DELL, a citizen of the United States, residing 
at New York, county of New York, and State 

5 of New York, have invented certain new and 
useful Improvements in Methods and Ma 
chines for Stretching Slitted Sheet Metal, 
fully described and represented in the foll 
lowing specification, and the accompanying 

10 drawings, forming a part of the same. 
This invention relates to improvements in 

methods and machines for stretching or ex 
panding slitted sheet metal, the especial ob 
ject of the invention being to provide a sim 

15 ple, rapid and efficient machine for produc 
ing expanded metal of different classes. 
. In aecordance with the method and ma 
chine embodying the present invention in the 
best form now known to me, the slitted sheet 

20 metal is stretched or expanded by continu 
ously drawing the sheet metal forward trans 
versely to the slits against a suitable resist 
ance, so as to open the slits in the line of feed, 
preferably by feeding, the sheet forward by 

25 two or more sets or pairs of feeding rolls op 
erating upon the sheet successively and mov 
ing at successively, higher surface speeds, so 
that the higher speed rolls act as stretching 
rolls. Two sets of rolls only may be used, 

30 the second set acting as stretching rolls, but 
with these two sets are preferably used an 
other set of rolls in advance of and moving 
at a slightly greater surface speed than the 
first set of stretching rolls, so as to give the 

35 metal a slightly further stretch and act as 
setting rolls, which overeomes any tendency 
of the stretched metal to change its form as 
it leaves the first set of stretching rolls and 
aids in assuring the uniformity and perma 

40 nency of the mesh. The present invention 
includes in addition to, this preferred method 
and machine, certain broad features of in 
vention in methods and machines for stretch 
ing or expanding slitted sheet metal which 

45 may be embodied in different forms. 
For a full understanding of the invention, 

a detailed description of a machine embody 
ing all the features of the same as applied ih 
their preferred form in a machine for pro 

50 ducing expanded metal of that class in which 
the metal strips are turned at an angle to the 
plane of the sheet, will now be given in con 
nection with the aecompanying drawings, 
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natie, and with one of the ro 
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and the features forming the invention will 
then be speeifically pointed out in the claims. 55 

In the drawings- Figure.1 is a longitudi 
nal section of the machine E. diagram 

spartly brokee, 
away for purpose of illustration, and show 
ing the machine operating on a metal sheet. 60 
Fig. 2 is a plan view of the metal and lower 
rolls of Fig. 1. Fig. 3 is a detail, illustrating 
the feeding action of the drawing and stretch 
ing, and of the setting rolls. Figs...4 and 5 
rare details of one form of slit metal and the 65 
expanded metal produced therefrom, , 

he machine in the form shown includes 
the feeling rolls A A' and the two sets of 
stretching rolls B, B' and C, C, the rolls C,C, 
forming the final stretching or setting rolls. 70 
The rolls B, B are driven at a considerably 
higher speed than the rolls A, A, this depend 
ing somewhat upon the chargeter of the slitted 

s metal and the form of mesh, and the rolls C, C 
are driven at a slightly higher speed than 75 . 
the rolls B, B'. Fhe desired relative speeds 
of the rolls may be secured by any suitable 
form of gearing, and the rolls may be of any 
suitable relative size. In the construction 
shown all the rolls may be geared together 80' 
so as to be driven at the sailerate of shaft 
speed, the relative sizes of the rolls A A' 
and B, B', as shown, heing such as to secure 
the desired stretching action for forming the 
metal shown in Fig. 5 from the slitted metal 85 
of Fig. 4, and the rolls C, C, as shown, being 
somewhat larger than rolls B, B' so as to se 
cure the desired surface speed of these rolls 
relatively to the rolls B, B'. The gearing 
between the rolls is shown in Figs. and 2, 90 
consisting of the gear 16 on the shaft of roll 
A", which thrives the shaft of roll B' through 
gear 17 on the latter shaft and an interme 
diate 18, gear, 17 in turn driving the shaft of 
and an intermediate 20, gears lz and 19 be-, 
ing of the same size. The rolls of each pair 
are geared together by gears of the same size 
meshing together, these gears 21, 22 on rolls. 
A, C" being shown in Fig. 2, gear 17 on roll 100 
B' acting to drive hoth roll Band roll C. 
The lower rolls A, B, C may be station: . 

ary and mounted in fixed bearings, as 
shown, but it is desirable that the upper, 
rolls A, B, C should be spring pressed and 105 
adjuistable for action on metal which is of 

'roll, C' through gear 19 on the latter shaft 95 
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different thicknesses either before or after 
slitting and stretching. It is desirable, also, 
in making expanded metal of the class 
shown, in which the metal strips are turned 
at an angle to the plane of the sheet, and the 
partions joining successive slits extend be 
ow and above the plane of the sheet, that 
the rolls B, C Gid be spring supported to 
permit an up, and down movement of the 
rolls under the desired press as the metal 
passes between the rolls. For this purpose, 
each of the rolls A, B, C, is mounted in a 
block 10 moving vertically in ways 11 in the 
machine frame and is pressed downward by 
nuts 12 on bolts 14 above the blocks, which 
nuts act upon the block through springs 15, 
so that the bearing blocks 10 of all the rolls 
A, B, C are pressed down by springs 15, the 
tension of which is adjusted by the nuts 12. 
The rolls B, C, are also supported by springs 
15 below the blocks 10, and the tension of 
these springs made adjustable by nuts 13 on 
bolts 14, so that, by the spin pressure and 
adjustment above and below these rolls, the 
desired position, pressure, and movement of 
these rolls may be secured. . . 
The feeding rolls A, A are ribbed or 

roughened or formed in any suitable man 
ner so as to secure the desired hold upon the 
slitted metal, these rolls being shown as pro 
vided with small ribs 1 extending through 
out the length of the rollers. The rolls B, 
B and C, C' form feeding devices and are 
also ribbed or otherwise formed so as to E.-- 
sure the proper hold on the metal for the 
feeding and stretching action, and, with ex 
panded metal of the form shown, these rolls 
are preferably provided with feeding teeth. 

, or ribs of the form shown in detail in Fig. 3, 
40 in which the forward surfaces of the feeding 

teeth or ribs 2 are substantially at right an 
gles to the plane of the sheet, so as to assure 
a positive feed of the metal by the engage 
ment of these surfaces with the projecting 

as portions of the metal. As shown in Fig. 3, 
the teeth on the upper roll Bengage the pro 
jecting portions above the metal sheet and 
thus assure its positive feed. If the sheet 
were turned upside down, the teeth on the 

50 roll B would secure the same result. 
The proper distance between the rolls A, 

A and B, B' will vary to some extent with 
the character of the metal, the width of the 
sheet and the form of the mesh to be pro 

5 duced, and it is desirable that the rolls A, A 
and B, 13' should be relatively adjustable, to 
secure the best results, and in order that the 
sanc machine may be used to produce metal 
of clifferent nesh. For this purpose, the 

to rolls A A' are shown as carried inframe 23 
mounted to slide on the base 24 of the ma 
chine aid a justable by screws 25 having 
and wise is 2:. 
The metal is show, as drawn by the feed 

is ing rolls A, A over table D, but it will be 
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understood that the slit metal mily be de 
livered to the rolls A, A' in any suitable man 
Ile. 
The operation of the machine will be 

understood from a brief description in col- 70 
nection with the drawings. As shown 
clearly in Fig. 2, the sheet of slit metal a is 
unstretched until it passes the rolls A A' and 
the slits may be opened slightly by the slit 
ting knives, as shown in Fig. 4, or otherwise. 75 
As the metal leaves the rolls A A' under the 
stretching action of the rolls B, B', however, 
the metal commences to stretch or extend 
longitudinally and the slits are thus gradu 
ally opened and the mesh formed, the width 80 
of the metal sheet decreasing correspond 
ingly, until the metal is fully stretched, and 
the meshes completely formed. The gradual 
operation of stretching or extending the 
metal by opening the meshes and narrowing 
the sheet, is illustrated in Fig. 2, a showing 
the portion of the sheet which is undergoing 
stretching between the rolls A, A and B, i3. 
A machine employing only the feeding rolls 
A, A' and the stretching rolls B, B may be 
used, but in the preferred construction 
shown, the metal a' is stretched slightly be 
tween the stretching rolls B, B and C, C, 
which avoids any tendency of the metal 
meshes to change form after the metal passes 95 
the rolls B, B', and sets the mesh so as to as 
sure its proper form and permanency. The 
portion of the metal undergoing this second 
stretching between the rolls B, B' and C, C' is 
shown at a' in Fig. 2, and, as the metal does 
not substantially change its form after leav 
ing the rolls B, B, the completed metal of 
Fig. 5 is similarly lettered. 
With the rolls A A' and B, B' relatively 

90 
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adjustable, the machine may be used ith 105 
metal slit in many different ways, and the 
product of the machine may be of widely 
different forms in respect to form and size of 
mesh and character of the metal sheet. To 
produce a smaller mesh, or with a narrower 110 
sheet of slit metal or thinner sheet metal, the 
rolls A, A' and B, B will be closer together, 
while with longer slits for producing a larger 
mesh, and with a wider sheet or thicker 
metal, the distance between the rolls A, A 115 
and B, B' will be increased. The relative 
surface speeds of the feeding and stretching" 
rolls will be varied somewhat, also, according 
to the character of the slitted metal and the 
product required. In the machine illus- 120 
trated, which I have used with good results, 
the diameter of the first set of stretching rolls 
is about three times that of the feeding rolls, 
thus giving a relative surface speed of about 
three to one and, as shown, the diam cer and 125 
surface speed of the second set of stretching 
rolls is very little more than of the first set. 

it will be understood that the invention is 
not to be limited to a method and machine 
for producing metal in which the metal strips 13 
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are flirried at at angle to the plane of the devices in advaittee of the stretching rols 
sheet, but that the invention is applicable to 
exteisting slitted sheet fetal by opening the 
slits to produce operwork or meshed metal 
of other classes. . 
What I claim is:- t 
1. The method of stretching or expateding 

slitted sheet metal, which consists in drawing 
the sitted sheet forward trfisversely to the 
drawing thovement, so as to produce the re 
sistance required to open the sits to form 
the mesh while the portioh of the sheet to 
which the resistance is applied moves for 5 ward in the direction in which the sheet is 
drawn. 

duee the resistahee required to open the sits 
to form the mesh while the portion held rolls, aid a second set of stretching rols,fo 

- fiting at a slightly higher surface speed than 
3. The method of stretching or expanding the first set of stretching rolls. 

sited sheet hétat, which consists in feeding 

30 

40 
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2. The method of stretching or expanding 
skitted sheet metal, which consists in drawing 
the sitted sheet, forward by rotating rolls 
transversely to the slits and holding the sheet 
against the drawing novefrient so as to pro 

moves forward. " 

the sitted sheet forward transversely to the 
sits by feeding rols and drawing the sheet 
from the feeding rolls by stretching rolls ro 
feeding rels. 

the slitted sheet forward trafsversely to the 
the feedifig rols 
at a higher surface speed that the feeding 
rolis, and advaheing the stretched sheet from 
the stretching rollis by rolls rotating at a 
slightly higher surface speed than the stretch 
ing folls. - 

5. In a machine for stretching or expard 
ing slitted sheet metal, the combination with 
means for drawing the slitted sheet forward 

5 transversely to the sits, of means for appy 
ing to the sheet the resistance to its forward 
movement required to open the slits to form 
the mesh while the portion of the sheet to 
which the resistance is applied moves for 
ward in the cirection in which the sheet, is 
drawn. 

6. in a machine for stretching or expand 
ing slitted sheet metal, the combinatiot with 
stretching rolls acting to draw the slitted 
street forward transversely to the slits, of 
means for applying to the sheet the resistance 
to its forward movement required to open the 
slits to form the mesh. . 

7. In a machine for stretching or expand 
ing slitted sheet metal, the combination with 
stretching rolls acting to draw the slitted 
sheet forward transversely to the slits, of 
means for applying to the sheet the resist 
ance to its E. movement required to 
open the slits to form the mesh, and feeding 

affee to its 
sfits, and retarding the sheet against the 

by stretching rols rotating tating transverse 

moving at a slightly higher speed thani the 
stretching rolls. 

8. In machine for stretching or expand 
ingsfitted sheet metal, the combination with stretching rolis acting to draw the slitted 
sheet forward transversely to the slits, of 
ineans for egging to the sheet the resist 

orward hovement required to, 
open the slits to form the mesh, and a second 
set of stretching rolls moving at a slightly 
higher surface speed than the first stretching 
ros. 

9. Frt a machine for stretching or expand 
ifig sitted sheet metal, the coilbination with 
sheet feeding folls, of stretching rolls rotating 
s higher surface speed than the feeding 

roils. . 
10. Ef a machine for stretehieg or expand 

ing slitted sheet metal, the contination with 
sheet feeding rolls, of stretching folls fotating 
at a higher surface speed than the feeding 

1. If a machiné for stretching or expand 
sing slitteel sheet metal, the contination with 
sheet feeding rolls for advancing the sit 
sheet, of spring pressed stretching rolls ro 

tatig at a higher strface speed than the tating transversely to the slits at a higher 
: strface speed that the feeding rolls. 

4. The method of stretching or éxpanding 
skitted sheet métal, which consists in feeding 

E2. In roachine for stretching or expand 
ing slitted sheet metal, the combifation with 

; sheet feeding rolls for advancing the sit 
slits by feeding rolls, drawing the sheet from sheet, of spring E. stretching rols ro 

sfsely to the slits, at a higher 
strface speed than the feeding rolls, and 
means for adjusting the spring pressure. . . 

3. In a machine for stretching or expand 
ing slitted sheet metal, the combination with 
spring pressed sheet feeding rolls for advanc 
ing the slit sheet, of spring pressed stretch 
ingrofls rotating transversely to the sits at a 
higher surface speed than the feeding roFls. 

14. Erh a machine for stretching or expand 

higher strface speect than the feeding rofts, 
arict means for adjusting the spring pressure 
on the feeding and stretching rolls. 

sheet feeding rollsfor advancing the slit sheet, 
i of spring pressed stretching rols rotating 
transversely to the slits at a higher surface 
speed than the feeding rols, and a second set. 
of spring pressed stretching roris. 

16. In a machine for stretching or expand 
ing shitted sheet metal, the combination with 
sheet feeding rolls for advancing the slit sheet, 
of spring pressed stretching rolls rotating 
transversely to the slits at a higher surface 
speed than the feeding rolls, a second set of 

\- 

f5. In a machine for stretching or expand-. 
ing sitted sheet metal, the combination with 

70. 
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10. 
ing slitted sheet metal, the combination with 
spring pressed sheet feeding rolls for aevanc 
ing the sit sheet, of spring presseef stretching 
rolls, rotating transversely to the slits at a 

20 
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it justing the spring pressure. 
spring pressed stretching rolls, and means for 

17, in a achine for stretching or expand 
ing sitted sheet. He al, the combination with 
sheet, feeding rolls for advancing the slit, 
sheet, of stretching 'lls rotating transversely 
to the slits at a higher surface speed than the 
feeding rolls, and means for adjusting the 
distance between the feeding . stretching 
rolls. 

18. In a machine for stretching or expand 
ing slitted sheet, metal, the combination with 
sheet feeding rolls for advancing the slit 
shect, of stretching rolls rotating transversely 
to the slits at a higher surface speed than the 
feeding rolls, and incans for adjusting the 
feeding rolls toward and from the stretching 
rolls. . . . 

19. In expanded metal feeding devices, a 
pair of feeding rolls spring pressed toward 
and away from each other and provided with 
metal feeding teeth formed by ribs extending 
longitudinally of the rolls, in combination 
with means for adjusting the opposing spring 
pressures. 

20. Expanded metal feeding rolls B, B', 
on opposite sides of the feeding plane having 
feeding ribs, 2 formed with their forward sur 
faces at approximately right angles to the 
plane of the metal. 21. In a machine for stretching or expand 
ing slitted sheet metal the combination with means for feeding the slitted sheet forward 
transversely to the slits, of means for apply 
ing tension to the sheet forward of the feed 
ing means to open the slits to form the mesh, 22. A machine for forming expanded 
metal, consisting of means for continuously 
feeding a slitted strip, and means for engag 
ing the surfaces of the strip and continu 
ously operating upon the strip to open the 
slits in a single plane. 

23. A machine for forming expanded 
metal, including a pair of rolls for engaging 
the surfaces of a slitted strip and opening 
the slits laterally in a single plane. 

24. A machine for forming expai) is . 
metal, including a plurality of pairs of r()is 
for engaging the surfaces of a sitted strip 
and opening the slits laterally, one of said 
E. of rolls having a different, surface speed. 
rom the other rolls. 
25, in a machine for manufacturing ex 

panded metal, a train of rolls for successively 
operating upon a slitted strip, and leans for 
giving lie rolls differential surface speeds. 

26. In a machine for stretching or ex 
panding sheet metal, a pair of rolls for coin 
tinuously feeding and holding tie slitted 
stock, and a second pair of rolls for ("on tinuously operating upon the stock to open 
the slits. . 
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27. In a machine for forming expanded 
sheet metal, meals for drawing out the 
straids of a transversely sited laterial in 
the directic); () the icy of feed. 

2N. En a machine for stretchi () ex 
pa2 (it g : ) reviously slitted sheet () (t: , 
a piirality (f \;i's of rolls having differential 
periphei'll seeds for engaging the surface's 
of the netal and opening the slits. 

29. a machine for stretching of ex 
panding metal sheets reviously sit to 
transversely, a plitrality of airs (if cylin 
trical rolls for engagist the opposit is st 
faces of the netal, and he is for giving the 
rolls i? Terential peripher: seeds. 

3(). The leth d of manufacturing ex 
paided inet which inclities the count illious 
engagement of the surfaces of a sliticci sileet, 
along ille lines (if the londs and entirely 
across the sheet for opening the slits. 

31. The lethod of manufacturing, ex 
panded Inetal which includes the continuous 
engagement of the slurfaces of a slitted sheet, 
along the lines of the bolds and straight, 
across the sleet for opening the slits, 

32. A new all i in proved method of nanu 
facturing exal (led etal, which conrises 
slitting the inctal () form strancis and the 
continuously feeding the sitted sheet and 
opening the sits by drawing out, the strands 
by surface engage ent of the metal. 

33. The method of manufact ring ex 
panded nietal comprising first, slitting the 
metal to ?o"in strands, second, feeding the 
slitted sleet at right angles to the direction). 
of the slits, and third, engaging tile strands 
parallel to be slits to for in openings. 

34. The lethod of manufact, rig ex 
panded inctal which comprises "otitiously 
feeding a sliit ('d sheet, at right, angles to the 
direction of the slits, and opening the slits in 
the direction of the line of feet. 

35. The in ethod of main fact tiring ex 
panded sheet metal, which consists in forn 
ing alteria iii g sits it the neta, feeding the 
netal in a direction at right angles to the 
slits and eighting the netal at a plurality of 
lic's sti)st it filly li, right angles to the di 
rectii) () ('ci is the let a ti) (j)en the slits, 

36. In a lil; clic for aking expanded 
metal, , 'til i's fatig trainsversely to the sits 
a}}(t') visitect will teeth to engage the incis 
and ('aw out, tile strail is to ex:ind the 
metal. 

in testimony whereof, have hereuil to set. 
| v hand, in the resence of two subscribing So 

Wittlesses. 
ER) NAN) ... WEN), 
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