o F. J.. WENDELL., | .
WETHOD AND MACHINE FOR STRETOHING SLITTED SHEET METAL.

- | - o ,APPLIGMIQN FILED DEG.Z?, 1904.
900,902,

 Patented Oct, 13, 1908

| Jlﬁ-!w
] ]

s s

I T g
' N R
' T/ %
‘i"
040 Y
/' :
[ :

(I R
i illithh
il -
L] g
SRt
I
: - |
T il .

R S J;%L *Ua*i!b-l.‘_qtf
ﬁhﬂf _a*l‘l‘Oﬁ*lwIJOr |

Voo ficorHiucccsd



 UNITED STATES PATENT OFFICE.
- ?FERDINAND'J. ,WEN']jELLs OF N_Ew YORIx’\k AE381GNOR TO THE ﬁoEBLIN_G-doNSTRUGTIE)_N :
. - COMPANY, OF NEW YORK, N. Y.; A CORPORATION OF NEW JERSEY.

METHOD AND MACHINE FOR STRETOHING SLITTED SHEET METAL.

o Al

~ No.900,902. . %" Specification of Letters Patent,  Patented Oct. 13, 1008.

~ Application ._ﬁledffﬁecé_mber 2‘7,19&1 ﬁt#;'i?;l'h&ﬂp 23;8.,_'5_03. . : o, |

 To all whom it may concern: =~ ~ - -} and the features formmg the invention willl

. Be it known that I, Ferpinanp J. WEN- | then Ye speeifically pointed out in the claims. 55

. DEELL, a citizen of the United States, residing |  In the drawings—Figure 1 is a fongitudi- -

- at New York, county of New York, and State | nal section of the machine ﬁs;rtly diagram--
5 of New York, have invented certain new and | matic, and with one of the roll partly brokesn, -

* useful Improvements in’ Methods and Ma- | away for purpose of illustration, and show-

- chines for Stretching Slitted Sheet Metal, | ing the machine operating on.a metal sheet. ¢

. fully described and represented in the fol- | Fig. 2 is a plan view of the metal and lower
lowing’ specification, and the accompanying | rolls of Fig. 1.” Fig. 3 is a detail, Hlustrating

10 drawings, forming a part of the same. . . the feeding action of the drawing and streteh-

~ “ “This invention relates to improvements in
~ methods and machines for streteching or ex-.

panding slitted sheet metal, the especial ob-

ing, and of the setting rolls, -Kigs. 4 and 5

~The machine in the form shown inclades

-are details of one form of slit metal and the g5
= _ . -expanded metal produced therefrom. . |
“Jeet of the invention being to providea sim-:|'

the feeding rolls A, A’ and the two sets of
stretching rolls B, B’ and €, ¢/, the rolls C,.(’,
forming thefinal stretching or setting rolls. 70
The rolls B, B” are driven at a considerably =
higher speed than therolls A, A7, this depend- "~ -
Ing somewhat upon the chargeter of theslitted -

.15 ple, rapid and efficient machine for produc-
; 'in% expanded metal of different classes.

. In aecordanée 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-

e

. versely to the slits against a suitable resist- |

ously drawing the sheet metal forward trans:

~ ance, so as to open the slits in the line of feed,
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- 35
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preferably by feeding, the sheet forward by

‘with these two sets are preferably used' an-
other set, of rolls in advance of and InOVIing
at a shghtly greater surface speed than the

first set of stretching volls, 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
1t leaves the first set of stretching rolls and
awds In assuring the uniformity and perma-

nency of the mesh, The present invention

metal and the form of mesh, and therolls C, ¢
are driven at a slightly higher speed than 75
the rolls B, B’.  The desireﬁ relative speeds
of the rolls may be secured by any suitable

the desired stretching action for forming the -
metal shown in Fig. 5 from the slitted metal 85
of Kig. 4, and the rolls C, ’, as shown, being

~somewhat larger than rolls B, B’ so as to se-

cure the degired surface speed of these rolls

relatively to the rolls B, B’. The gearing
between the rolls 18 shown in Figs. 1 and 2, 90
consisting of the gear 16 on the shaft of roll
A’ whieh drives the shaft of roll B’ through

cear 17 on the latter shaft. and an interme-

two or more sets or pairs of feeding rolls op- | form of gearing, and the rolls may be of any
erating upon the sheet successively and mov- | suitable relative size. In.the construetion -
ing at successively higher surface speeds, so | shown all the rolls may be geared together 80
that the higher speed rolls act as stretching | so as to be driven at the same rate of shaft '
- rolls.  Two sets of rolls only ‘nsay be used, | speed, the rolative sizes of the rolls A, A’
30 the second set acting as stretching rolls, but | and B, B’, as shown, heing such as to secure

- includes in addition to,this preferred method | diate 18, gear.17 in turn driving the shaft of-
and -machine, certain broad features of in-{'roll ¢/ through gear 19 on the latter shaft 95 -
vention in methods and machines for stretch- | and an intermediate 20, gears 17 and 19 be-..
~ing or expanding slitted sheet metal which | ing of the same size. The rolls of each pair
45 may be embodied ) different forms. | are geared together by gears of the same size *

- For a full understanding of the invention, | m-essﬁiﬁg'togethm,' these gears 21, 22 on rolls .

a detatled deseription of a machine embody- | A’; ¢’ being shown-in Fig. 2, gear 17 on roll 100
ing all the features of the same as applied ith| B’ acting to drive both roll B and rolt ¢V, -
‘their preferred form in a machine for pro=-1  The lower volls A, B’, € mav be station=: RN
50 ducing expanded metal of that class in which | ary and mounted in fixed b arings, a9 . -
. the metal strips are turned at an ‘angle to the | shown, but it is desirable that the upﬁer, S
 plane of the sheet, will now be given in con- | rolls A, B, C should be spring pressed and 105

“nectron with the accompanying drawings, | adjpistable for getion.on mefal which s of . - -
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Jifferent thickndsses either before or after | understood that the slit metal muy be de-

slitting and stretcning, 1t is desirable, also,
in making expanded metal of the class
shown, in which the metal strips are turned

at an angle tothe plane of-thasheet, and the

ortions joining successive slits extend be-

ow and above the plane of the sheet, that
be spring supported to
permit an up. and down movement of the
rolls under the desil‘e‘d'gressure, as the metal
passes between-the rolis. Nor this purpose,
each of the rolls 4, 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 w%ich- 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.

30

bolts 14, so that, by the s
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

yring pressure and

are preferably provided with feeding teeth
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- or ribs of the form shown

in detall in Fig. 2,
iri 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 Iig. 3,
the teeth on the upper roll B engage 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
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
sheot 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 shde on the base 24 of the ma-
chine and adjustable by screws 25 having
hand wheels 24.

The netal is showt as drawn by the feed-

S ing rolls A, A" over table 1), but it will be

livered to the rolls A, A" in any suttable man-
ner. | ' |
The operation of the machine will be
understood from a brief description i con-
nection with the drawings. As shown
clearly in Fig. 2, the sheet of shit metal & 18
unstretched until it passes the rolls A, A" and
the slits may be opened slightly by the siit-
ting knives, as shown in Iig. 4, or otherwise.
As the metal leaves the rolls A, A" under thoe
stretching action of the rolls B, I, however,
the metal commences to streteh or extend
longitudinally and the slits are thus oradu-
ally opened and the mesh formed, the width
of tho 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, 1s illustrated in Fig. 2, 2 showing
thie portion of the sheet which 18 undergoing
stretching between the rolls A, A" and B, B'.
A machine employing only the feeding rolls
A, A’ and the stret¢hing rolls B, B’ may be
used, but in the preferred construction
shown, the metal o 1s stretched slightly be-
twoen the stretehing rolls B, B/ and C, ¢,
which avoids any tendency of the metal
meshes to change form after the metal passes
the rolls B, B, and sets the mesh so as to as-
sure 1ts pro
portion of the metal undergomg this second
stretching between the rolls B, B’ and C,C 18
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

- 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 a 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
¢ the character of the slitted metal and the
product required. In the machine 1us-
trated, which I have used with good results,
the diameter of the first set of stretehing rolls
is about three times that of the feeding rolis,
thus giving a relative surtace speed of about

three to one and, as shown, the diam.sler and
surface speed of the second set of stretehing
rolls is very little more than of the first set.

Tt will be understood that the invention Is
not to be limited to a method and machine
| for predueing metal in which the metal strips

er form and permanency. 'The:

different forms in respect to form and size of
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of other classes.
What I elgimn tg:—
1. The method of stréfching or expandmg

. shitted sheet nretsl, which consists in drawihig
 the shitted sheet for‘war& umns*‘ererse}y to the

10

 which the resistaiice s applied moves for- |

shts, and tetarding the sheet sgamst the

d‘r% 1hi0 mm‘fmleni 50 48 to produce the ré-

sistates réquired to opefi the shits to form

the mesh while the portiont of thi¢ sheet to

ward in the c?ne('ﬂwf: YK WBH‘h the sheet 1S

- drswn.

- duce the resistanee required to open the slits |

to form the mesh While the p@rtm‘n helfI | rolls, and & second set of stretching rofls ro-

2. The meﬂmd of S‘txef,(}hlﬁff or e‘ﬁ:pan&mb‘
shitted sheet metal, Which consists it drawing

against the drawing moveintent so as to pro-

| m{wm rorward.

30

40

C;MEM shieet metal, whieh cofisists in feecing

the siifted shéet forward tranisversely to the :

slits by feediviy ¥olls and drawing the sheet
from the feeding-rols by stre‘tchmﬂ‘ rolls ro-

tatitic at a higher surface speed th&n ‘the
feedmg rolls. .

the slitted sheet forward transversely to the

shightky ]‘wg‘héfl strface %peétf than the %retah-

'mw rolls.

In & ITmfhme for stretehing or e};I)‘aITfL |ing the slit sheet, of sprmn* pressed stretch-

mﬂ qhtted— siieet metal, the combingtion With

“means for drawihg the slitted sheet forward
5 transversely to the-slits, of mesans for apply-

e o the sheet the rémstance to 1ts forwgrd

 movement réquired to open the slits to form
- the meésh white the portionr of the sheet to
‘which the resistance is.applied moves for-
ward in the divection i I wmth tho sheet is |

dirawn.
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6. In a machine for %fmt( l’una‘ or m‘:pand-—

iy shitted sheet metal, the combination with |
thtihmcr rolls a,(,tlnfr to draw the shitted |1
street forward tranwersef},‘r to the slits, of
miean's for applying to thé sheet the resrstﬂ,m‘e

toits forward movement requuod to open the
ﬁlll‘% ter forny the mesh. -

In » machine for strotchlng or expand-—
anfr slitted sheet metal, the combingtion with

Atrotchlmr rolls ae tmn' to- draw. the slitted
sheet forward tmnqvomoly to the slits, of
means for &Fpl‘,‘”l]’i” to the sheet the resist-

ance to its forward movement required to !

- giéa to its

the slitted sheet: forvward by rotdting rolls
“transversely to the slits and holding the sheet

;

are ﬂxmed at ai an !e to' thlé p}aﬂe of the ' deweefs in ﬁév&ﬁce of the stré“échmﬂ' m}h
sheet, bub that the 1m ention is ztpphe&b]fe to |

_e*{tendmg slitted sheet metal by opening the
‘slits t¢ produce GpeﬂWDrk O meshe*d memf |

moving at a S}féhﬁly hw‘hel speed than the

| .streﬁchmg rolls

It & machine for stretelrmg O etp&nd-

| mg‘ shitted sheet tetal the combination with 7¢

stret¢hing rolis &ctlng to draw the slitted

sheet forweard trénsversely to the slits, of
ineans for &Fplymg to the sheet the resist-
orward mévement required ten
‘open the slits to form the mesh, and a secotid 75 -
set of stretehiny rolls mtwmo' at & shghtly
higher sutface speed th i the ﬁrs*t stretchity

rolls.

9. Tnt & machine for stretching o exPamf-—

itiy shitted sheet metal, the cobibmation with 30.
| sheet feeding rolls, of stretchmtr rolls rotating
ot a higher surfa,ce speed i;h&n the- feedirig

rolls. .
- 10, I s machine for str e‘ée}‘ﬂﬂﬁr or expand-

: mﬂ" slitted sheet metal, the combﬂmtmn with 85

sheet feedmg rolls, of sﬁretchmg tolls fotating
atl & higher. surface speed than the feetfmg

tating at & slightly higher sturface speed tha

. The method of sti'e’tehmcf or expandm*g“ the first set of stretching rolls. ;Q'o% '

11: It & insching for stretehirig or eXpand—
mg slitted shest metal, the cotnbination with

- sheet f&!"dlﬁﬂ‘ rols fo'r ddvahcing the sht
Esheet of sptm flyressed stt‘eﬁehmr roils ro-
tating transversely to the slits a,t a’ higher §5

. | stitface speedt than the feéding rolls.
4, The method of stretehing or é:tpa,ndmrr

- slitted sheet motal, which consists in feeding |

- 12. In & tnachine for stretching or expand-
ing slitted sheet metal the combihation with

.sheet feedmg rolks for advancing the sht
slits by feeding rolls, drawing the sheef from |

the foodmg rolls by Str eﬁfhmﬂ* rolls rotating
at a higher surface speed than the feedingy |
rols, ams(l advaneing the stretehed sheet from
‘the c:ﬂxeteﬁ'mw rolis - by rolls rotating at &

. sheet, of SPrmg tessed stretching rolls ro- 100

.tatmcr transversely to thé slits-at a higher

- stirface’ speed than the feeding rolls, and -
-means for adjustife’ the spring pTessure

"13. In & machine for stretehing or expand-

- ing slitted sheet motal; the combination with’ 105
i— Sprlm‘ pressed sheet féoﬁfmn' rolls for advane- |

ing rolls rotating by ansversely to the slits at a -
-h}frher surface speed than the feeding rofls,
14, Tn & mvachite for stretehing or expan- 110

ing slitted sheet netal, the ¢ mnbmz‘ftmn with

spring préssed sheet eefhnfr volls for advane-

“ing the slit sheet, of spring. ]’}IE‘%Nf stretehing
‘rolls . rofating tmnwmfsély tor the slits at a

higher sifrface speed than the feeding rolls, 115
-ﬂ;nff means for adjusting the spring pmqquf'oj'
on. the feeding and stretchifie rolls. -~ -

15. In a machine for strete hmﬁ' ot expand- .
ing slitted sheet mefal, the combination with
sheet feeding rollsfor fzd‘v&ncmﬂ‘ the shit sheet, 120

- of spring preqc:etl stretehing Tolls mtsytmtf
| transversely to the slits at a hicher surface

speed than the feeding rolls, and a second set -

_ 0f spring pressed Sﬁl"eﬂ('h’mﬂ‘ rolls.

AN
v |

16. In & machine for stretehing or oxp&ﬁrL 12;
inie' slitted sheet metal, the cotmbination with
sheet feedingrolls for &dvancmtr the slit skreet,
of spring preqsed stretching Tolls mtatmtr '
transversely to the slits at a -higher surface

vpen | ho slits to form tho mmh and feeding i qpeml than the feeding rolls, a see m‘ul H(‘t of 130

p—
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spring pressad stietehing rolls, and means for

wedjusting the spring pressure.

17 1 oachine Tor stretehing or expand-
ine stitted sheet me al, the combination with
shoet feeding rolls for advancing the slit
sheet, of stretehing rells rotatimg transversely

to the slits at o highier surface speed than the

feeding rolls, and means for adjusting the
distance between the feeding mu.? strefehing
rolls. | _. |
18, In a machine for stretehing or expand-
ing slitted sheet
sheet feeding rolls for advancing the sht
sheet, of stretching rolls rotatimg transversely
to the slits at a higher surtace specd than the
fecding rolls, and m
feeding rolls toward and from the stretehing
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

lonsitudinally of the rolls, 1 combination

with means for adjusting the opposing spring
pressures. - |
- 20. Expanded metal feeding rolls I3, 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 shitted sheet forward

transversely to the glits,. of means for apply-
ing tension to the sheet forward of the feed-
ing weans to open the slits to form the mesh.

22. A mm:aline. 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 1o
slits in a single plane.

93. A machine for forming expanded

metal, including a pair of rolls for enEaCing |

the surfaces of a slitted strip and opening
the slits laterally in a single plane.

24. A machine for forming expanaccd
metal, including a plurality ol pairs of ToiLs
for engaging the surfaces ot a stitted strip
and opening the slits laterally, one of sand

pairs of rolls having & difierent, surface speed.

from the other rolls. | |

25. In & machine for manufacturing ex-
panded metsl, a train of rolls for successively
operating upon a slitted strip, and meauns for
arving thie rolls differential surface speeds.

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

metal, the combination with

ans for adjusting the |

open the

i
{

of rolls for con-|

4

tinuously operating upon the stock Lo open

the slits.

|
l
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97, Tn a machine for forming expanded
Jheet metal, means for drawing out the
strands of o transversely slitted material m
the direction of the line of feed.

o Tn oa machine for stretelung or ex-
panding a previously slitted sheet of wetal,
a pluralify of pairs of rolls having differential
peripheral speeds for engnoing the surfaces
of the metal and opening the shts.

29, In a machine for stretelung or ex-
panding metal  sheets nreviously  shitted
transversely, a plurality of paps Gl eylin-
drical rolls for encaging the opposite sury-
tacos of the metal, and means for giving the
rolls diflferential peripheral speesds.

50, The method  of  manufacturmg ex-

sanded metal which meludes the continuous
|

Cengacement of the surtaces of o slitted sheet

along the lines of the honds and enfgvely
across the sheet for opening the shits.

31, The wethod of manufacturing, ex-
panded metal which imcludes the continuous
engagement of the surfaces of & shitted sheet
along the limes of the bonds and straight
across the sheet for opening the shts,

99 A new and improved methoed of nranu-

facturing expanded metal, whieh COMPIISES

slitting the metal to form strands and then
continuously feeding the shitted sheet and
opening the shits by drawima out the strands
by surlace engagenrent of the metal.

a9 The method of manufacturing ex-

33, The method of  manulaciuinng e
panded metal comprising hivst, shitting the
metal to forin strands, second, feeding the
slitted sheet at richt angles {o the divecetion
of the slits, and third, engaging the strands
parallel to the slits to form opemngs.

94, The method of manulacturing  oxX-

panded metal which comprises continuously

feeding a slitted sheet at vight anuvles Lo the
direction
the direetion of the fine of feed.

a5 The method of manufacturmg  ex-
panded sheet metal, which conststs m form-
ing alternating slits i the metal, feeding the
otal in ow direction al right angles to the
lits nnd engaging the metal at a nlurality of
lines =ubstantintiy ol right angles to the (i1~
reetion of feed of the metal to open the shits,

26 In o machine for making expanded
metal, o roll rotatig cransversely to the =hts
and provided with teeti fo engage the honds

—

and draw oul the strands to expand  the
metal. | E

In testimony whereof, T have hereunio set
my hand, in the presence of two subseribing
WHLILOSSEeS. |

FRRDINAND J. WENDI] N9
Wit nosses: |

o Prorun CURTIS,
K RO,

of the shits, and opening the shits me
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