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UNITED STATES 

2,046,621 

PATENT OFFICE 
2,046,621. 

METHOD AND APPARATUs FoR EXPAND 
NG SHEET META, 

Oliver E. Gibson, Chicago, Ill., assignor to United 
States: Gypsum Company, Chicago, All, a cor 
poration of Illinois 

Application March 22, 1935, serial No. 12,400 
23 Claims. (Cl 164-6.6) 

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 finished product be greatly 
improved. 
The present invention is an improvement 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 
being deflected upwardly and the other half 
downwardly. The diverging supports are pref 
erably moving feed chains between 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 to 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 a 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 
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appearance 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 
is substantially completely eliminated 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 appended claims. . 
In the drawings: - - - 

Figure 1 is a somewhat diagrammatic side view 
of the one embodiment of the present invention 
with the feed rollers and a portion of the frame, 
in section; Fig. 2 is a top view of the embodiment illus 

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; 

Fig. 6 is a diagrammatic transverse sectional 
View taken on a line substantially corresponding 
to lines 6-6 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 7- of Fig. 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 8-8 
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 guided. 
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. 
On One side, and plates 6 and 6d 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 5a 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 
4d. 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 
sheet unexpanded until released from the angular 
edges of the bars. The inner edges of the out 
Side guide plates also diverge laterally from the 
point of Vertical divergence and along the line. 
indicated by the reference character 7. The top central guide bar 4 also diverges along its edge 8 
relative to the line 7, while the edge of the lower 
bar a diverges along a line.9 relative to the edge 
Of the side plate. . . - - 

Fig. 3 is a transverse section 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 metal, the metal being shown in 
section through the line of the bonds between 
the strands. As illustrated in this figure, as well 
as in Fig. 1 and diagrammatically in several of 
the other views, the top guide plate 6 is provided 
with grooves while its associated lower guide 
plate 6a is provided with a smooth surface. As 
shown in Fig. 1, these plates 6 and 6a diverge 
downwardly from the plane of the sheet, and the 
inner edges of these plates also diverge laterally 

40, 

45 

as shown in Fig.2. It is desirable that the upper 
plate 6 should be grooved in order that the 
Strands of the sheet metal may be retained in 
alignment until they are released from the 
grooves which terminate at the angular edge of 
the plate and are expanded by being drawn 
upwardly over the corner of the plate 6 as they 
are consecutively released from the grooves along 
the laterally diverging edge 7. s 
The edge 9 of the lower elongated guide bar 4a 

diverges laterally from the oppositely disposed 
edget of the side guide plates and, therefore, sub 
stantially one-half of this lower plate is provided 
with grooves if adjacent the edge 9 whereby the 
metal guided between the plates 4 and 4a may be 
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60. 

released and drawn over the angular edge of the 
bar 4a as the strands are released from the cor rugations along the angular edge. 
In a similar manner, and due to the fact that the plates 5 and 5a diverge upwardly, the upper 

guide bar 4 may be made interchangeable with 
the guide bar 4a, so that, when superposed, the 
grooves of the guide bar 4 will be oppositely 
disposed from the corresponding grooves in the 
bar 4a. The side plates 5 and 5d are the reverse 
of the plates 6 and 6a and, therefore, the plate 5a 
is provided with grooves f2, while the surface of 
the upper plate 5 is smooth. It will be apparent 
that the location of the grooves in all of the vari ous plates might be reversed and satisfactory re 

70. 

described. 
After the diverging portions of the slitted sheet 

sults would still be obtained. However, it has 
been found that somewhat better results may be 
obtained by an arrangement such as that just 

leave the guide members they are received be 
tween suitable movable guides or feed members 
which are angularly positioned so that the mate 
rial continues to move in alignment with the 
diverging guide plates. These guide members are: 
commonly called diverging arms and may com 
prise cooperating pairs of feed chains, similar to 
those illustrated and described in the previously 
mentioned patent. . . . . . . . . . . 

2,046,621 
In the present instance the upwardly diverging 

arm comprises an upper chain 3 which may be 
formed of links having parallel grooves therein, 
as illustrated in Fig. 2. This chain. E3 is mounted 
on a Suitable sprocket or pulley 4 and is parallel 5 
with the line of travel of the sitted sheet metal. 
An associated chain 5 is mounted on a pulley or 
sprocket f6 and is provided with links having a 
smooth surface, as illustrated. The chains 3 
and 5 provide a feeding means for the unex 
panded portion of one side of the sheet. The op 
posite unexpanded side is fed by downwardly 
diverging arms comprising an upper chain 
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 9 and having links pro 
vided with a surface having parallel grooves 
therein. The grooved chains 3 and 8 diverge 
vertically only, while the chains 5 and it, which 20 
are the smooth surface chains and over the edge 
of which the metal is expanded, diverge both ver 
tically and laterally, as illustrated in Fig. 2. 
The movement of the sheet metal between the 

diverging chains is best illustrated in Fig. 4, in 25 
which the advancing edge of a sheet of slitted 
metal 20 is indicated by the reference character 
20a. The angular edges 8 and 9 of the guide bars 
4 and 4a allow the strands of the advancing sheet 

10 

30 metal to be expanded thereover and retain a for 
wardly extending V-shaped horizontal portion 2 
of the metal unexpanded, as shown in Fig. 5, 
thereby providing two V-shaped continuously ex 
panding portions having a central unexpanded 
portion 2 therebetween. 35; . 

Fig. 6 diagrammatically illustrates the begin 
ning of the expansion of the metal by the fixed 
guide members and it will be apparent that by 
maintaining the central portion 21 unexpanded 
the metal will not be expanded at the beginning 40 
of the operation as rapidly as in prior devices 
wherein the rapid divergence of the arms cause 
an immediate rapid expansion of the mesh ad 
jacent the point of divergence, thereby causing: 
a fishtail alignment of the mesh and bonds trans- 45 versely of the expanded sheet. 

Fig. 7 indicates the relation of the chains and 
central guide bars at a point somewhat in ad-- 
vance of that illustrated in Fig. 6, 

Fig. 8 illustrates the relation of the parts sub 
stantially at the apex of the unexpanded por 
tion 2. . . . 

Fig. 9 illustrates the angular alignment of the 
mesh adjacent the unexpanded portion 21, and 
it will be noted that the transverse line of the 55 mesh forms an angle having its apex on the 
median line of the sheet. This provides a convex 
or obtuse-angled transverse line of the mesh at . 
this point, and it has been found that this angul : . 
lar formation is substantially entirely removed 60. 
during the further expanding of the metal. In 
other words, the tendency for the transverse lines 
to become concave is compensated for by main 
taining a portion of the sheet unexpanded beyond 

50 

the apex of the divergence of the arms thereby 65. maintaining a convexity or langular formation 
which compensates for the further tendency to 
produce concave lines. . . . . . . 

Further modifications will be apparent to those 
skilled in the art and it is desired, therefore, that to 
the invention be limited only by the prior art and 
the scope of the appended claims. - 
Having thus described my invention, what I 

claim and desire to secure by Letters. Patent is: 
1. An apparatus for expanding slitted sheet 15, 
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2,046,621 3 
metal 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 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 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 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 

30: 

35 

40 

45 

55 

60 

for one side portion of the sheet having sheet re 
leasing 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 

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. - - 

4. 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 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 being 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 

5 

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 

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 5 
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 10 
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- 15 
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 20 
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- 25 
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 extending longitudinally 30, 
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- 35. 
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 40 
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- 45 
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 50 
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 55 
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 60 
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 65 
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 70 
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- 75 
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said releasing edges and lying substantially in the 
plane of the sheet being fed to said guiding means, 
the guiding and releasing 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 
substantially longitudinally with respect to the 
slits, and means for simultaneously expanding 
two laterally spaced V-shaped formations of the 
slitted sheet-metal lying in two different planes, 
both of which are at an angle to the general 
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plane 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, 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. - - - - - - - - - - . 

12. Apparatus for expanding slitted sheet meta 
comprising means for causing the sheet to travel 
substantially longitudinally with respect to the 

, slits, means for expanding successive V-shaped 
forms of one portion of the slitted sheet, and 
means for simultaneously expanding successive 
W-shaped forms of another laterally spaced por 
tion of the sitted sheet, said V-shaped forms 
lying in two different planes, both of which are 
at an angle to the general plane of the sheet 
before it is expanded. s . . . . . 

13, A. machine for expanding 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 expanding 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 metal, and forwardly 
extending guide arms arranged to retain a cen 
tral portion of the metal sheet unexpanded be 
yond the point of divergence. and in the plane 
of the sheet. - 

15. In an expanding machine, means for an 
gularly expanding metal, and means within the 
included angle to retain a portion of Said metal 
unexpanded and to enable its expansion as it 
moves beyond said last means. s 

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 said metal unexpanded within the included 

angle and enable its expansion as it moves there 
from... . . . . . . . . . . . . . . . . . 

17. A method of expanding slitted sheet. 
metal comprising causing the sheet to travel in 
the general direction of the slits in the metal 5 and expanding two. laterally spaced V-shaped 
formations of the slitted metal as the sheet travels, 
all of the lines of the V-shaped formations ex 
tending diagonally with respect to the slits. 

18. A method of expanding slitted sheet metal 10 
comprising causing the sheet to travel in the 
general direction of the slits and expanding suc 
cessive V-shaped formations of one portion of the 
slitted, sheet and also simultaneously expanding 
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 extending diagonally with respect to 
the slits. . . . . ; . . . . . . . . . . . . . . 

19. A method of expanding slitted sheet metal 20 
comprising expanding two - laterally spaced 
V-shaped formations of the slitted metal, said 
two V-shaped formations lying in two differ 
ent planes, both of which are at an angle to the 
general plane of the sheet before expansion, all 25 
of the lines of the V-shaped formations extending 
diagonally with respect to the slits. . . . . . . . . 

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

21. A method of expanding slitted sheet metal comprising expanding two laterally spaced 35 
W-shaped forms of the slitted metal while main 
taining unexpanded a portion of the sheet between 
the expanded portions, all of the lines of the 
V-shaped formations extending diagonally with 
respect to the slits. . . . . . . . . . . . . . . . . 

22. A method of expanding slitted sheet metal 
comprising expanding V-shaped forms of the 
slitted metal while maintaining unexpanded a 
V-shaped portion of the sheet between the ex 
panded portions, all of the lines of the V shapes 45. 
extending diagonally with respect to the slits. 

23. Apparatus for expanding slitted sheet metal 
conaprising means for causing the sheet te travel 
in the general direction of the slits, means for ex 
panding two laterally spaced V-shaped portions 50 
of the slitted metal, all of the edges of the . . 
W-shaped portions extending diagonally with re 
spect to the slits, and means for maintaining un 
expanded a portion of the sheet between the ex 

40: 

panded portions. . 55 
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