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* UNITED STATES

PATENT OFFICE.

FERDINAND J. WENDELL, OF NEW YORK, N. Y., ASSIGNOR TO THE ROEBLING CONSTRUCTION
: COMPANY, OF NEW YORK, N. Y., A CORPORATION OF NEW JERSEY.

METHOD AND MACHINE FOR STRETCHING SLITTED SHEET METAL:

.No. 900,902.

Be it known that I, Feroinaxp J. WeN-
DELL, a citizen of the United States, residing
at New York, county of New York, and State
of New York, have invented certain new and
useful Improvements in’ Methods and Ma-
chines for Strefching Slitted Sheet Metal,

fully described and represented in the- fol-

lowing" specification, and the accompanying

drawings, forming a part of the same. .

¢ “This invention relates to improvements in

methods and machines for stretehing or ex-
anding slitted sheet metal, the especial ob-

ject of the invention being to provide-a sim-:
ple, rapid and efficient machine for produc-

,'in% cxpanded metal of different classes.
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n aecordanée with the method and ma-

chine embodying the present invention in the.

best form now known to me, the slitted sheet
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
two or more sets or.pairs of feeding rolls op-
erating upon the sheet successively and mov-
ing at succeéssively highér surface speeds, so
that the higher speed rolls act as stretching
rolls. Two sets of rolls only ‘nsay be used,
the second set acting as stretching rolls, but
with these two sets are preferably used' an-

_other set of rolls in advance of and inaving

at a slightly greater surface speed than the
first set of stretching rolls, so-as to give the
metal a slightly further stretch and act as
setting rolls, which overcomes any tendency
of the stretched metal to change its form as
it leaves the first set of strefching rolls and
aids in assuring the uniformity and perma-
nency of the mesh. The present invention

. ineludes 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 i different forms.
~ For a full understanding of the invention,
a detailed deseription of a machine embody-

ing all the features of the same as applied th-
their- preferred form in a machine for pro=-

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,

Specification of Letters Patent.
Application filed becember 27,1904, Serial No, 238,508,

- relatively to the rolls B, B/,
between the rolls is shown in Figs. 1 and 2, 90
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and the features fbrming the invention will

then Ye speeifically pointed out in the claims. 55

In the drawings—Figure. 1 is a longitudi-
nal section’ of the machine

away for purpose of Hllustration, and show-

ing the machine operating on a metal sheet. 66
; 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 streteh-

ing, and of the setting rolls. Figs. 4 and 5

-are details of one form of slit metal and thé g5

expanded metal produced therefrom. .

' '%he machine in thie form shown includes
the feeiling rolls A, A’ and the two sets of
stretching rolls B, B’ and €, €, the rolls C,.C,

forming the final stretehing or setting rolls. 70

The rolls B, B” are driven at a considerably
higher speed than therells A, A’, this de

metal and the formof mesh, and therolls G, ¥

are driven at a’slightly higher speed tham 75

the rolls B, B’, The desireﬁ relative speeds
of the rolls may be secured by any sultable
form of gearing, and the rolls may be of any
suitable relative size. In .the construetion

shown all the rolls may be geared together 8o

so as to be driven at the same rate 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 TFig. 4, and the rolls C, ¢, as shown, being
somewhat larger. than rolls B, B” so as to se-
cure the desired surface speed of these rolls
The gearing

consisting of the gear 16 on the shaft of roil
A’, which drives 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-

artly diagram--
-matie, and with one of the rolls partly brokes,

nd- -
ingsgmewhat upon the ehargeter of theslitted -

‘roll ¢’ through gear 19 on the latter shaft 95 -

and an’intermediate 20, gears 17 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 both roll B and roll ¢V,

The lower rolls A/, B/, €’ maay 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

adjrstable for action.on mefal which is of

s
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different thickncsses either before or affer
slitting and stretching. 1t 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 thesheet, and the
F‘«Jr’cions joining successive slits extend be-
ow and above theplane of the sheet, that
the rolls B, C should be spring supported to
permit an up.and down movement of the
rolls tunder the desived pressure, as the metal
passes betweenthe 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,
50 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 spring 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, ¢ form feeding devices and are
also ribbed or otherwise formed so as to t.-
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 1ibs of the form shown in detail in F ig._ 2, |

iti 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
portions of the metal. As shown in Fig. 3,
the teeth on the upper roll B engage the pro-
jocting portions above the metal sheet and
thus assute its positive feed. If the sheet
were turned upside down, the teeth on the
roll B’ would secure the same result.

The nroper 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-
< duced, and it is desirable vhat the rolls A, A’
and B, B’ should be relatively adjustable, to
secure the best results, and in order that the
same machine may be used to produce metal
of different mesh. For this purpose,” the
rolls A, A7 are shown us carried in frame 23
mounted to shide on the base 24 of the ma-
chine and sljustable by screws 25 having
hand wheels 265

The metal is showu as drawn by the feed-
5 ing rolls A, A7 over table D, but it will be

900,802

understood that the slit metal muy be de-
Jivered to the rolls A, A’ in any suitable man-
ner. ' '

The operation of the machine will be
understood from a brief description in con-
pection with the drawings. As shown
clearly in Fig. 2, the sheet of slit metal » s
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.

‘As the metal leaves the rolls A, A" under the

stretching action of the rolls B, B', however,
the metal commences to streteh or extend
longitudinally and the slits are thus gradu-
ally opened and the mesh formed, the width
of ‘the metal sheet decreasing correspond-
ingly, until the metal is fully stretehed, 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, 2/ showing
the portion of the sheet which is undergoing
stretching between the rolls A, A’ and 13, B".
A machine employing only the feeding rolls
A, A’ and the stretching rolls B, B’ wmay be
used, but in the preferred construction
shown, the metal 2’ is stretched: slightly he-
tween the stretching rolls B, B’ and C, ',
which avoids any tendency of the metal
meshes to change form after the mnetal passes
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
stretehing between the rolls B, B’ and C, C'is
shown at 22 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
adjustable, the machine may be used , ith
metal slit in many different ways, and the
product of the machine ma 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
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 » larger
mesh, and with a wider sheet or thicker
metal, the distance hetween the rolls A, A’
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 equired. In the machine illus-
trated, which I have used with good resuls,
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 diamsler and
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 praducing metal in which the metal strips
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ate trned at ait angle to the plane of the
sheet, but that the itcvention is applicable to
extending slitfed sheet tiietal by opening the
slits to produce opetiwork or meshed metal
of other classes. .
~ What I claim igi— : . C
1. The method of strefching or expandihg
shitted sheet nietat, which conststs in drawidig
the slitted sheet forward tranisversely to the

drawing tovement so dg to produce the ré-

_sistarice required to opent the slits to forml
the mesh while the portiot of thie sheet to |
vwhich the resistatice is applied raoves for- |
5 ward in the direction in Which the sheet is
- digwn, ! '

2. The method of strefching or expanding
slitted sheet metal, which consists it diawing
the slitted sheet forward by rotdting rolls

‘ transversely to the slits and holding the sheet
against the drawing moventent so 4s to pro-

© duee the resistahes required to opent the slits

30

40
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to forme the mesh Wwhile the portion held
moves forward. -
3. The method of stretehing or expatiding

the slitted sheet forward transversely to the
slits by feediny rolls and drawing the sheet
from the feeding rols by stretehing rolls ro-
tatite at o highér surfate speed than the
feeding rolls.

the shitted sheet forward transversely to the
slits by feeding rolls, drawing the sheet from
the feeditig rofls by stretching rolls rotating
at o higher stirface speed than the feeding
rols, and advanecing the strétched sheet from

shiglitty igher surface speed than the stretch-
irg rolls. ) ' .

5. In'a machine for stretching or expand-
ing slitted sheet metal, the combingiion With

means for drawing the slitted sheet forward |
5 transversely to the-slits, of mesans for apply- |

inng to the sheet the resistance to its forward
movereht required to open the slits to form
the mesh while the portionr of the sheet to
which the resistance is.applied moves for-
ward in the direction ' in which the sheet is
digwn. ‘

6. In a machire for stretching or expand-

ine slitted sheet metal, the combination with |

stretehing rolls: acting to draw the shitted
sheet forward transversely to the slits, of
means for gpplying to the shieet the resistance
toits forward movement required to open the
slits to foray the mesh. = . _

7. In a machine for stretching or expand-
ing slitted sHeet, metal, the combingtion 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 }m'wa,rd movement required to
vpen the slits to form the mesh, and feeding

aniee to its
shts, and tetarding the sheet against the |

itig shitted sheet inetal, the cobmation with
- sheet feeding rolls, ofstretching rolls rotating

' ing slitted sheet metal, the combination with
| spring pressed shect feeding’rolls for advanc-
.ing the slit sheet, of spring pressed: stretch-

- ing slitted sheet metal, the combination with
spring pressed sheet feeding rolls for advane-
_ing the shit sheet, of spring pressed stretehing
tolls rotating transversely- to the slits at a

&

deviees in sdvatice of the stretchity rolls

moving at o sHghtly higher speed than the

stretehing rolls.

8. v & machine for stretcling or expand-

' ing slitted sheet tretal, the combination with 70
| stretehing rolls geting to. draw the slitted

sheet forward transversely to the slits, of
hreans for a;g‘plying to the sheet the resist-

‘ orward movemerit required ton -
open the slits to form the mesh, and a secofid 75 -

set of stretchiny rolls movitig at a slightly
: h’i%her‘ sutface speed than the first stretchiny
rolls.

9. In & machine for stretchiiig or exparid-
80

&tnﬁ higher surface speed than the- feeding
roils. oo

10, I a machine for strefehitig or expand-
ing slitted sheet metal, the combnnstion with
sheet feeding rolls, of sttetching trolls rotsting
at & hipher sturface speed than the feeding

- rolls, and & second set of stretching rolls ro- -
tating st o shightly higher sutface speed than
 the. first set of stretching rolls. .
shited sheet metal, which consists in feeding |- 1

90 -
11; In g inschine for stretching or éxpand-

 ing’ slitted sheet metal, the combination with
i sheet feeding rolls for ddvancing the shit

2

: sheet, of spting pressed strefching rolis ro=
| tating transversely to the -slits at a higher 65
_ ' surface speed than the feéding rolls.

‘4. The misthod of stretehing or éxpanding | '
-shitted sheet metal; which consists in feeding

12. In g tnachine for stretching or expand-

ing slitted sheet metsl, the combihation With
-shieet feeding rolls for advancing the sfit
- sheet, of spring }i;fesse‘d stretehing' rolls ro-
 tating transverse

| stirface’ speed than the feeding rolls, and -
i  mieans for adjusting the spring pressure. -

the stretehing rolls by rolls rotating dt &+

tret 100
y to the slits &t a higher -

" 18. In & machine for strefching or expand-
165

ing rofls rotating fransversely to the slits at a-
higher surface speed than the feeding rolls.

14. Th & mrachie forstretehing or expand- 110

highet strface speed than the foedifg volls,

axied means for adjasting the spring pressute

on the feeding and stretching rolls. :
15. In a machine for stretehing or expand- .

115

| ing stitted sheet metal, the combination with

sheet féeding rollsfor advancing the slit sheet,

i of “spring pressed stretehing rolls rotgbing

transversely to the slits at a higher surface
speed than the feeding rolls, and a second set .
of spring pressed strefehing rolls. '

18, In 8 maehine for stretehing or expanid- 1
ing slitted sheet metal, the combination with
sheet feeding rollsfor 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 130 -

N
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spring pressad stietehing rolls, and means for
adjusting the spring pressure. :
17. Ina oachine for stretehing or expand-
ing slitted sheet meal, the combination with
hoet, feeding rolls for advancing the shit
sheet, of strefching rolls rotating transversely
foeding rolls, and means for adjusting the
distance between the feeding :m(f
rolls. '

18, In a machine for stretehing or expand- !

ing slitted sheet metal, the combination with
sheet feeding rolls for advancing the shit
sheet, of stretehing rolls rotating transversely
to the slits at a higher surface speed than the
feeding rolls, and means for adjusting the
feeding rolls toward and from the stretehimg
rolls. -

19. Tn 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
lonzitudinally 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.

91. 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 macllline for forming cxpanded
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 (o 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 expanded.

metal, including a plurality of pairs of rolis
for engaging the surfaces of a slitted strip
and opening the slits late ally, one of said

pairs of rolls having « difterent surfiuee speed.

from the other rolls. '

25, In & machine for manufacturing ex-
panded metal, a train of rolls for successively
operating upon & slitted strip, and means for
giving 1o rolls differential surlace speeds.

26¢. In a machine for stretehing or ox-
panding sheet metal, a pair of rolls for con-
tinuously feeding and holding thie slitted
stoek, ana o second pair of rolls for con-

stretching |

|
|
|
l
|
l
|
|
|
l
|
|
|

|
|
|
|
|

|
i
|
|

tinuously operating upon the stock Lo open

the slits.
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to the slits ot o higher surface speed than the

97. n a machine for forming expanded
dheet meta!, means for drawing out the
strands of a transversely slitted material in
the divection of the Hne of feed.

28, Tn o machine for streteling or ex-
panding a previously slitted sheet of metal,
a plurality of pairs of rolls having differential
peripheral speeds for engaging the slaces
of the metal and opening the slits.

29. In a machine for stretching or ex-
panding  metal sheets previously slitted
transversely, n plirality of pairs ol eylin-
drieal rolls for engaging the opposite sur-
facos of the metal, and means for giving the
rolls dillferential peripheral speeds.

30, The method  of manufacturing ex-
panded metal which includes the continuous
engagement of the surfaces of a shitted sheel
along the lines of the honds and entively
across the sheet for opening the slits.

4
ol

The wethod of m:m.m"ucf,,m'i11;'%, Jox-
panded metal which includes the continuous
cngagement of the surfaces of a slibtdd sheet
along the lines of the honds and straight
across the shieet Tor opening the slits,

32, Anew and improved method of nranu-
facturing oxpanded metal, whieh comprises
slitting the metal to form strands and then
continuously feeding the slitted sheet and
opening the siits by drawing out the strands
by surface engagenent of the metal.

93 The method of manufacturing ex-
panded metal comprising fivst, slitting
metal to forin strands, second, feeding the
slitted sheet at right angles o the diveetion
of the slits, and third, engaging the st rands
parallel to +he slits to form openings.

34, The method of manulfactiring ex-
panded metal which comprises conlintously
foeding a slitted sheet at vight angles to the
direction of the slits, ang
the direetion of the fine of feed.

35. The tethod of manufacturing ex-
panded sheet mefal, which consists in formi-
ing alternating slits in the metal, feeding the
metal in w direetion at right angles to the
slits and engaging the metal at a plurality of
lines substantialy at right angles to the di-
reetion of feed of the metal to open the slits.

36, In a machine for making expanded
metal, o ol rofating transversely to the shts
and provided with teeth to engage the honds
and draw oul the strands Lo expand the
metal. ' .

In testimony whereof, T have hereunto set
my hand, in the presence of two subscribing

¥

WHLILeSSes.

FERDINAND J. WENDELLL.

Witnesses:
Lo Prenne CURTIS,

O Kenon.
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