July 7, 1936, o, E GIBSON 2,046,621




July 7, 1936. " 0. E. GIBSON 2,046,621
: METHOD AND APPARATUS FOR EXPANDING SHEET METAL
Filed March 22, 1935 4 Sheets~Sheet 2

llllllllllll

Z5

I

|

¢ Mew



2,046,621

O. E. GIBSON

July 7, 1936.

METHOD AND APPARATUS FOR EXPANDING SHEET METAL

4 Sheets-Sheet 3

Filed March 22, 1935

T

204

28



July 7, 1936. 0. E. GIBSON 2,046,621
METHOD AND APPARATUS FOR EXPANDING SHEET METAL

. Filed March 22, 1935 4 Sheets-Sheet 4

WTTTTTK o ' ;

il
"\\m'lmi'mm\l Uil
b

i
il M\\/”;/f;!wﬂ'o'/’"'i“

l

I
[

i hl
i i
"‘""’“‘é““@é*if/ L
N

;|




10

Patented July 7, 1936
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2, 046 621

7 METHOD AND APPARATUS FOR EXPAND-
- ING SHEET METAL

Oliver E. Glbson Chlca,go, Ill., assignor to United
States Gypsum Company, Chlcago, Ill., a cor-

peration of Illinois

Appllcatlon Ma.lfch 22, 1935, Serial No. 12,400

23 Claims.

This invention relates to a method and appa-
ratus for expanding sheet metal, and more par-
ticularly to a method and apparatus whereby so-
called expanded metal may be produced with the
usual rapidity and the ﬁmshed product be greatly
improved. -

The present invention is an 1mprovement over
existing machines wherein slitted sheet metal is
expanded in a manner substantially as-disclosed
in Patent No. 917,715, issued to L. E. Curtis on

~April 6, 1909. In this patent the sheet of slitted
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metal is moved longitudinally over two diverging
arms or supports which are arranged to deflect
the sides of the sheet in'opposite directions from
the plane of the sheet, one-half of the sheet
beirig - deflected upwardly  and the other half
downwardly. The diverging supports ‘are pref-

erably moving feed chains betweéen which the’

unexpanded sheet metal is directed and which
are fixed in position relative to the sheets. The
production of expanded sheet' metal in this man-
ner is common practice, and further explanation
is believed fo be unnecessary.

In ‘producing expanded sheet. metal by means

of machines of the type disclosed in the above-

named patent, the metal is expanded in o con-
tinuous V-shaped formation at an angle to the
plane of the moving sheet as the slitted sheet is
advanced, and it has been found that, due to the
unequal stresses set up in the metal throughout
the V-shaped formation; the transverse mesh and
connecting bonds are not in straight lines when
finally expanded but, instead, form curved trans-
verse lines across the sheet, the transverse. lines
of ‘the mesh being curved inwardly in the direc-
tion opposite the direction of movement of the
metal, - This forms what is commonly termed a
fishtail alignment of the mesh and bonds. This
results in a loss of material and detracts from the
appeararice of the product.

It is an object of the present invention to pro-
vide a method and apparatus for expanding
slitted sheet metal in which the so-called fishtail
i substantially - completely elimingted and in
which all of the transverse rows of mesh and
bonds connecting the strands of the mesh are in
substantially parallel straight lines.

Further objects will be apparent from the
specification and the appbended claims.

In the drawings:

Figure lis a somewhat dlagrammatlc 51de v1ew
of the one embodiment of the present invention

with the feed rollers and a portion. of the fra,me‘

- in section;

55

THig 2is a top view of the embodlment 111us-

(CL 164—6.6)

trated in Fig. 1 with the feed rollers omitted and
portions broken away for purposes of illustra-
tion;

Fig. 3 is a transverse sectional view through the
fixed guide plates and taken on a line substan-
tially corresponding to line 3—3 of Fig. 2;

Fig. 4 is a diagrammatic front end view of the
partially = expanded sheet as it is advancing
through the machine with certain of the guide
members ‘and chains diagrammatically illus-
trated;

Fig. 5'is a fragmentary top view of one of the
slitted sheets after being partially expanded;

PFig. 6 is a diagrammatic transverse sectional
view taken on a line substantially corresponding
to lines 6—8 of Fig. 5 and illustrates the relation
of the guide members at a point where the metal
has been slightly expanded;

- Fig, 7 is a transverse sectional view taken
substantially on line T—7 of ¥ig. 5 and illustrates
the relation of the guide members after the metal
has been expanded somewhat more than illus-
trated in Fig. 6;

Fig. 8 is a diagrammatic view similar to Fig. 7
but taken on a line corresponding to line §—8
of Fig. 5 and illustrates the expansion of the ma-
terial at the point of release of the metal from the
central guide plates; and

Fig. 9 is a perspective view of the slitted sheet
after being partially expanded.

Referring to the drawings in detail, the em-~
bodiment illustrated may comprise any suitable
frame for supporting the various parts and which
may be provided with side members { and 2, be-
tween which the slitted sheet metal may be gmded
Feed rollers 3 are driven from any suitable power
source and arranged transversely of the ma-
chine, whereby the sheet metal may be fed there-
between in the direction of the arrow in Fig. 1.

The sheet metal is moved by the feed rollers 3
between suitable sets of closely associated guide
plates which are mounted in superposed cooperat-
ing pairs on the frame, as illustrated in Figs.
1 and 2. These guide members comprise com-

paratively narrow elongated central plates 4 and

4a and closely associated guide plates 5 and 5a
of1 one side, and plates 6 and 6a on the other side
of the central guide members. The ends of all
of these guide plates adjacent the feed rollers 3
are substantially in alignment, as illustrated, and
the sheet metal is guided between the guide plates
in a substantially horizontal plane during the first
part of its movement therebetween. The opposite
ends of the guide plates 5 and 5¢ and 6 and 6a
diverge, as illustrated in Fig. 1, whereby the
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opposite ‘side portions of the slitted sheets are
guided upwardly and downwardly, respectively, at
predetermined angles to the plane of the moving
sheet. . The elongated guide bars or plates 4 and
&a extend considerably beyond the point of di-
vergence of the side guide plates and are arranged
to maintain a V-shaped central portion of the

shieet unexpanded until released from the angular :

edges ‘of the bars. - The inner edges of the out-
side guide plates alsc diverge laterally from the

point of vertical divergence and along the line. .

indicated by the reference character 7. ‘The top
central guide bar 4 alsc diverges along its edge 8
relative to the line 7, while the edge of the lower
bar fa diverges along a line: 9 1e1at1ve to the edge 1
of the side plate.

Fig. 3 is a transverse sect1on through - these

guide plates showing. the plates grooved to- pro-
vide a better guiding means for the slitted sheet
metal. These grooves are arranged to correspond
substantially to the width of the offset strands
of the. slitted metaI the métal belng ‘shown~ 1n
section” through the line of the bonds between
the strands. As illustrated in this figure, as. “well
as in Fig. 1 and dlagrammatlca,lly in several of
the other views, the top guide plate 6 is provided

- with grooves {0 while its associated lower gmde

plate 8¢ is provided with a smooth surface As
shown in Fig.-1, these. plates 8 and Ba dlverge
downwardly from the plane of the sheet, and. the

* inner edges of these plates also diverge laterally

40,
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as.shown in Fig. 2. It is desirable that the upper
plate 6 should be grooved in order that the
stra.nds ‘of the sheet meta,l may be retained in

v ahgnment until they are Teleased from the

grooves which terminate at the angular edge of
the plate ‘and are expanded by. belng drawn
upwardly over the corner of the pla,te 6 as they
are consecutively released from the grooves a,long
the laterally diverging edge 7.

The edge 9 of the lower elongated g‘mde bar dq
diverges. laterally’ from the’ oppos1tely dlsposed

edge T of the side guide plates and, therefore sub.

stantially one-half of this lower pla,te is prov1ded
with-grooves 1{ adjacent the edge 8 whereby the

" metal guided between the pla,tes ‘4 and 4a may be

_. 50,
-~ ' the plates § and 5o diverge upwardly, ‘the upper
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released and drawn over the’ angular edge of the
bar 8 as the strands are released from the cOor-
rugations along the angular edge

In 3 similar manner, and due to the fact that

glide bar 4 may be made 1nterchangea.b]e “with
the guide bar-£a so. that, when superposed, the
grooves {1 of the guide bar & will be opposntely
dlsposed from the correspondmg grooves in the
bar 4a. The side plates 5 and 5q are the. reverse
of the: plates § and 6a and therefore, the plate 5a
is’ prov1ded with grooves 12, while the surface of

the upper plate 5 is ‘smooth. . It wﬂl be a,ppa.rent»

that the location of the. grooves in'all of the vari-

" ous plates rmght be reversed and satxsfactory re-

70
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sults would still. be obtalned However, it has
been found that somewhat better results. may be
obta,med by an a,rrangement such as. tha,t Just

descrlbed ‘
' After the diverging portions of the slitted sheet

leave ‘the guide members they are received be-

tween suitable movable guides or feed members_,

which are angula.rly p051t1oned so that the mate-

:rxal cont‘nues to move in ahgnment with the’
“These guide members are -

dlvergmg guide plates.
commeonly called dlvergrng arms and may com-

prise coopera.ting pairs of feed. chams, s1m11ar to'

those 111ustra,ted a,nd desorlbed in the prevmusly
mentloned patent

4 ‘and 4a allow the strands of the a,dva,ncmg sheet

. portlon 21 therebetween. 35 -

the meta,l will not be expa.nded at the beginning

2,046,621

In the present instance the upwardly diverging
arm comprises an upper chain 13 which may be
formed of links having parallel grooves therein,
as illustrated in Fig. 2. This chain 13 is mounted -
on a suitable sprocket or pulley 14 and is parallel 5
with the line of travel of the slitted sheet metal.
An associated chain {5 is mounted on a pulley or
sprocket 16-and is provided with links having a
smooth surfa,ce as illustrated. The chains 13
and 16 provide a feeding means for the unex-:
panded portion of one side of the sheet. The op-
posite unexpanded. side is fed by downwardly
dlvergmg arms comprlsmg an upper chain {7
mounted on a sprocket substantially in alignment
with the sprocket {6 and having links providing 15
a smooth surface, and a lower chain {8 -mounted
on a suitable sprocket 19 and having links pro-
vided with a surface having parallel.-grooves
therein. The grooved chains {3 and {8 diverge
vertically only, while the chains 15 and 17, which 29
are the smooth surface chains and over the edge’
of which the metal is expanded dlverge both ver-
tmally and la,tera,lly, as ﬂlustrated in Flg 2,

. The movement of the sheet metal between the
d1vergmg chams is best ﬂlustrated in Elg 4, in 25
which the ‘advancing edge of a sheet of sl1tted
metal 20 is indicated by the reference ch‘tracter
20a. The angular edges 8 and 8 of the g..lde bars :
metal to be expanded thereover and retam g for— RN
Wardly extending V-shaped horlzontal portxon 21
of the metal unexpanded, as shown in Fig. 5,
thereby promdmg two V- sha,ped contmuously ex-
pandlng portions having a centra.l unexpanded

Fig. 6 dlagramma.tlcally 111ustra.tes the begin-.
ning of .the expangsion: of the metal by the fixed
gmde members and. it will be apparent that by
majintaining the central portion 21 unexpanded

of the opera.tlon as rapldly as in prlor devices
Whereln the rapld divergence of the arms cause
an immediate rapid expansion of the mesh ad-
jacent the point of divergence, thereby causing .
a, fishtail a,hgnment of the mesh and bonds trans- 45
versely of the expa.nded sheet. i

Flg i mdlcates the relation of the chains and
central guide bars at a pomt somewhat in a,d- -
vance “of that 111ustrated in Fig. 6. .

Flg 8 111ustrates the relation of the parts sub-
sta,ntlally at. the apex of the unexpanded por-
tlon 21, .

F1g 9, illustrates the angular ahcnment of the
mesh adJacent the, unexpanded portlon 21, and
it will ‘be noted tha.t the transverse line of the
mesh forms an ahgle having its. apex on the
medJa.n liné of the sheet. 'This prov1des a convex
or o)otuse-angled transverse line of the mesh at
thls point, and it has been found that this angu- ]
lar formation is substa,ntlally entirely removed 60.
during the further. expandmg of the metal ‘In
other Words the tendency for the transverse. lines
CQ concave is compensated for by main-
ta,ml.ng a portlon of the sheet unexnanded beyond
'the apex of the divergence of the akms thereby. g5
mamtammg 2 convex1ty or: angular formatmn
which compensa.tes for the further tendency to
produce concave lines.

Purther modlﬁcatmns will be apparent, to. those
skilled in the a,rt and it is desired, therefore, that 0
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the scope of the a,ppended clalms -

"Having thus described my ‘invention, what I
claim and’ desire to secure by Letters. Patent is:.

1 An apparqtus fon expandlng shtted sheet 75
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metgl comprising means for causing the sheet to
travel substantially longitudinally with respect.to
the slits, means for guiding and releasing an in-
termediate ‘portion of the sheet along lines ex-
tending diagonally with respect-to the slits, and
means: for guiding and releasing the two side por-
tions of the sheet along lines extending diagonally
with respect to the slits.

2. An apparatus. for expanding shtted sheet
metal comprising means for guiding and releas-
ing an intermediate portion .of the sheet, and
means for guiding and releasing the two side por-
tions of the sheet, the guiding and releasing means
for one side portlon of the sheet having a releas-
ing edge -diverging from the-plane.of the sheet
being fed to the guiding means and also diverging

. laterally from a plane extending longitudinally

20,

25 -

of said.sheet and .perpendicularly thereto, the
guiding and releasing means for the other side of
the sheet having:a releasing. edge diverging from
the plane of the sheet oppositely to the divergence
of said first releasing edge and also diverging lat-
erally from said perpendicular plane.

3. An apparatus for expanding slitted sheet
metal comprising means for.guiding and releas-
ing a,n_uintérmedia.te portion -of . the. sheet, and
means for guiding and releasing the two side por-

__tionsof the sheet, the guiding and releasing means

30::

35 side of the sheet having sheet releasing means
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for one side portlon of the sheet having-sheet re-
leasmg means. diverging .from the plane of the
sheet being fed to the.guiding means and also di-
verging laterally from a, plane-extending longi-
tudinally of said sheet and perpendicularly there-
to, the guiding and releasing means for the other

diverging from the plane of the sheet oppositely
to. the 'divergence of said first sheet releasing
means and also diverging laterally from said per-
pendicular plane.

4, An apparatus for expandmg slitted - sheet
metal comprising means for guiding and releas-
ing an - intermediate portion of the sheet, and
means for guiding and releasing the two side por-
tions of the sheet, the guiding and releasing means
for one side portion of the sheet having a releas-
ing edge diverging from the plane of the sheet
being fed to the guiding means and also diverg-
ing- laterally from a plane extending longitudi-
nally ‘of said sheet and perpendicularly thereto,
the guiding and releasing means for the other
side of. the sheet having a releasing edge diverg-
ing from the plane of the sheet oppositely to the
divergence of said first releasing edge and also
diverging laterally from said perpendicular plane,
said medial guiding and releasing means having
two releasing edges lying substantially in the plane
of the sheet beihg fed to the guiding means.

5. An apparatus for expanding slitted sheet
metal comprising means for guiding and releas-
ing an intermediate portion of the sheet, and
means for guiding and releasing the two side por-
tions of the sheet, the guiding and releasing
means for one side portion of the sheet having
sheet releasing means diverging from the plane of
the sheet being fed to the guiding means and also
diverging laterally from a plane extending longi-
tudinally of said sheet and perpendicularly there-

- to, the guiding and releasing means for the other

-F
(>3

side of the sheet having sheet releasing means
diverging from the plane of the sheet oppositely
to the divergence of said first sheet releasing
means and also diverging laterally from said per-
pendicular plane, said medial guiding and releas-
ing means having two sheet releasing means ly-

3

ing substantially in the plane of the sheet being
fed to the guiding means.

6. An. apparatus for expanding slitted sheet
metal comprising means for guiding and releas-
ing an intermediate portion of the sheet, and
means for guiding and releasing the two side por-
tions of the sheet, the guiding and . releasing
means for one side portion of the sheet having a
releasing edge diverging from the plane of the
sheet being fed to the guiding means and also
diverging laterally from a plane extending longi-
tudinally of said sheet and perpendicularly there-
to, the guiding and releasing means for the other
side of the sheet having a releasing edge diverging
from the plane. of the sheet oppositely to the di-
vergence of said first releasing edge and also di-
verging laterally from said perpendicular plane,
said medial guiding and releasing means having
two releasing edges lying substantially in the plane
of the sheet being fed to the guiding means and
converging toward each other.

7. An apparatus for expanding slitted sheet
metal comprising means for guiding and releas-
ing an intermediate portion of the sheet, and
means for guiding and releasing the two side por-
tions of the sheet, the guiding and releasing means
for one side portion of the sheet having a releas-
ing edge d1verg1ng from the plane of the sheet
being.fed to the guiding means and also diverging
Iaterally from. a plane extending longitudinally
of said sheet and: perpendicularly thereto, the
guiding and releasing means for the other side
of the sheet having a releasing edge diverging
from the plane of the sheet oppositely. to the di-
vergence of said first releasing edge and also di-
verging laterally from said- perpendicular plane,
said medial guiding and releasing means having
a releasing edge diverging from one of the afore-
said releasing edges.

8. An apparatus for expanding slitted sheet
metal comprising means for guiding and releas-
ing an intermediate portion of the sheet, and
means for guiding and releasing the two side por-
tions of the sheet, the guiding and releasing means
for one side portion of the sheet having a releas-
ing edge diverging from the plane of the sheet
being fed to the guiding means and also diverging
laterally from a plane exiending longitudinally
of said sheet and perpendicularly thereto, the
guiding and releasing means for the other side of
the sheet having a releasing edge diverging from
the plane of the sheet oppositely to the divergence
of said first releasing edge and also diverging lat-
erally from said perpendicular plane, said medial
guiding and releasing means having a releasing
edge diverging from one of the aforesaid releas-
ing edges and lying substantially in the plane of
the sheet being fed to said guiding means.

9. An apparatus for expanding slitted sheet
metal comprising means for guiding and releasing
an intermediate portion of the sheet, and means
for guiding and releasing the two side portions
of the sheet, the guiding and releasing means
for one side portion of the sheet having a releas-
ing edge diverging from the plane of the sheet
being fed to the guiding means and also diverging
laterally from a plane extending longitudinally
of said sheet and perpendicularly thereto, the
guiding and releasing means for the other side
of the sheet having a releasing edge diverging
from the plane of the sheet oppositely to the di-
vergence of said first releasing edge and also di-
verging laterally from said perpendicular plane,
said medial guiding and releasing means having
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said releasing edges-and lying substa,ntla.lly in the
plane of the sheet being fed to said guiding means,
the guiding and releasmg means-for the side por-
tions of the sheet comprising means traveling with
the guided portions of the sheet.-

10.- Apparatus for expanding slitted sheet metal
comprising means for causing the sheet to.travel
substa,ntlally Iongitudinally with respect to the
slits,- and ‘means” for simultaneously expanding
two laterally spaced V-shaped formations:of the
slitted sheet metal Iying in two different’ “planes,

- 'both of which are at-an angle to the general
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plané of the sheet before it is expanded.

" 11. Apparatus for expanding slitted sheet metal
comprising means for causing the sheet to travel
substantially longitudinally- with- respect to the
slits, mmeans for expanding suecessive V-ghaped
forms of ‘one portion of the slitted gheet, and
means for simultaneously expanding  suecessive
V-gshapéd forms of another laterally spaced por-
t1on of the slitted sheet. :

12, Apparatus for expanding shtted sheet metal
compr’smg means for causing the sheet to travel
substantially longitudinally with' respeet to the
slits, means for expanding successive V-shaped
forms of one portion of the slitted sheet, and
means for' simultaneously expanding successive
V-shaped forms: of another- laterally spaced por-
tion of the slitted sheet, ‘said V- -shaped forms
lying in tweé different planes both of which are
at an angle to the general plane of the sheet
before it is expanded. -

13, ‘A machine for expandihg slitted sheets of
metal comprising spaced diverging expander arms
for guiding and expanding said sheets, and guide
arms to guide'a portion of said metal in a plane
through the point of’ divergence, said guide arms
cooperating to form a° V-shaped expa,ndmg edge

‘with the base of said v substantially on a line

through the point of divergence.

14, In -an expanding machine for a slitted
metal sheet, laterally spaced diverging arms for
guiding and expanding said mefal, and forwardly
extending guide arms arranged to retain a cen=
tral portion of the metal sheet unexpanded be-
yvond- the point of dlvergence and in-the plane
of the sheet.

15.In an expanding machme means for an-
gularly expanding metal, and means within the
included angle to retain a portion of said metal
unexpanded. and-to enable its expansmn as 1t
moves beyond said last means.

16. In an expanding machine, movable feed—
ing and guiding means to angularly expand sheet
metal, and fixed guide means to retain a portion
of- sald metal unexpanded within the included

angle and ena.ble its expanision as it nioves there-
from. : ‘

17. A method of expa.ndihg shtted sheet
metal comprising’ causing the shest to travel in
the géeneral direction -of the slits in ‘the metal 5
and expanding two -laterally spaced V-shaped

- formationsof the slitted metal as the sheet travels,

all of the lines of the V-shaped formations ex-
tending dlagonally with respect to the slits.

18. A method ‘of expanding-slitted’ sheet metal 10
comprising causing the' sheet to travel in the
general direetion of the slifs and expanding sue-
eessive V—sha,ped formatioris of one portion of the
slitted: sheet and. also. simultaneously expanding o
successive V-shaped formations of another lat- 15
erally spaced portion. of the slitted sheet as the
sheet travels, all of the lines of the -V- -shaped
formations extendmg dla,gona,lly w1th respect to
the slits. - :

19. A method of expandlng shtted sheet metal 20
comprising - expanding - two - latera.lly spaeed
V-shaped formations of-the slitted  metal, said
two V-shaped formations: lying in two  differ
ent planes; both of ‘which are at an anglé to -the
general plane of-the sheet before expansion, all 25-
of the lines of the V- shaped formations extendmg
diagonally with réspeet to-the slits. : :

20. A-method of expandihg slitted sheet metal
comprising causing the sheet to travel in the: gen-
eral direction of-the slits progréssively expanding 30-
adjacent V-shaped areas in different planes and
directing the expanded portmns to merge m the
same plane. g

21, A method of expa.ndmg shtted sheet metal )
comprising - expanding - two laterally spaced 35
V-shaped forms of -the slitted metal while main-
taining unexpandeda ‘portion of the sheet between
the: expanded portions, all of the Ilines of the
V-shaped formations- extendmg dlagonally w1th
respect to the slits. . 40

22.°A method of expandmg slitted sheet metal
comprisitig expanding V-shaped forms of  the
slifted metal ‘while maintaining unexpanded a -
V-shaped portion of the sheet between the ex-
panded portions, all of the lines of the V shapes 49\
extending diagonally with respect to the slits:

23. Apparatus-for expanding slitted sheet metal
comprising means for eausing the sheet to tra.vel
in the general direction of theslits, ‘means-for ex~

. banding two laterally spaced V-shaped portions 50

of the slitted metal, all of the edges of the

- V-shaped portions extending diagenally with re-

spect to the slits, arid means for maintaining: un=

expanded a portion of the sheet between the ex-

panded portlons S 59
. : OLIVER E,”GIBSON;



