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1. Claims. 

The invention relates to the manufacture of 
expanded metal and has for its object the pro 
duction of sheets of expanded meshwork of im 
proved strength and rigidity and having a high 
degree of uniformity. This product forms the 
Subject matter of my co-pending application for 
patent, Serial No. 562,580, filed September 12, 
1931, and the present application has for its sub 
ject matter the method and apparatus for form 
ing such product. 

in manufacturing one form of the product dis 
closed herein, the blanks are slitted parallel to 
their side edges to form relatively long and short 
bonded strands and to expand the slitted blank 
into meshwork, rows of long strands are deflected 
transversely from the plane of the blank to dis 
pose Successive series of short strands including 
the bonds in edgewise alignments parallel to each 
other while the opposite longitudinal margins of 
the expanded portion of the sheet are extended 
from the blank a distance apart at least equal to 
the width of the finished sheet as the strands are 
being deployed from the blank, in this way the 
meshwork is kept flat or in a single plane through 
Out, expansion thereby eliminating any unnatural 
twisting of the strands which would tend to 
Weaken the meshwork Sheet. 
The bonds connecting the slitted strands, by 

reason of their greater width than the strands 
When disposed in substantially edgewise relation 
to the plane of the sheet, are the main factors 
imparting rigidity to the meshwork and the 
closer these bonds are coupled together in a series 
of bonds the more rigidity the finished sheets of 
meshwork will possess. 
rigidity of the meshwork sheets, another form of 
the product is manufactured following the same 
procedure as described above and embodied in 
this inyention with certain modifications, in that 
the blank is slitted by an arrangement to form 
Series of strands, and bonds between strands 
Continuous with each other; these continuities 
of bondis · become relatively wide stiffening mem 
bers upon being disposed transversely to the 
strands in the meshwork sheets. . 

In carrying out the objects of my present in 
vention, the blanks may be slitted in any suitable 
apparatus and Subsequently expanded in another. 
The preferred arrangement, as embodied in this 
invention, contemplates the employment of sepa 
rate slitting punches and expanding elements 
spaced apart but in close relation to each other. 
These sitting punches and CXpanding elements 
are mounted in a pair of cooperating press mech 
anisms arranged for the intermittent feed of 

To further enhance the 

(Cl.1646.5) 
blanks therethrough in a direction parallel to the 
slits formed, but diagonal to the mounting of Se 
ries of slitting punches lengthwise of the appa 
ratus. , 

Heretofore, there has been certain disadvan 
tages encountered in the use of reciprocating 
press mechanisms designed for combining the 
slitting and expanding operations. The princi 
pal disadvantage was Occasioned by the arrange 
ment of the sitting punches to cut and expand 
a single series of strands lengthwise of the blank, 
requiring a slide for the mounting of these 
punches of considerable length for the area of 
work to be performed, therefore, of a size and 
weight too cumbersome to reciprocate at a high 
rate of speed. The slide being the main recipro 

- cating part, its size and weight together with the 
length of travel or stroke determines the speed 
at which the apparatus may be operated. 
Another disadvantage for obtaining high oper 

ating speeds from apparatus of former art of this 
character was that the slitting punches were re 
quired first to enter the blank to sever strands 
and continuing their movement until the strands 
were fully deflected which necessarily caused the 
moment of impact or load to occur a consid 

5 

O 

I5 

20 

25 

erable distance up from the bottom of the 
stroke of the side equal to the depth of expansion 
of a row of meshes thereby requiring a propor 
tionate additional length of the slide travel or 
stroke in order to obtain smooth operation and 
prevent severe shocks and strains to the mecha 
nism. These disadvantages materially held back 
development of this type of apparatus for high 
Speed operation so necessary for efficient and 
economical production of light weight expanded 
metal, such as used for metal lathing. 
To overcome the disadvantages encountered 

in former apparatus as mentioned above, the . 
present invention employs the novel arrangement 
as disclosed herein of mounting the slitting 
punches apart from the expanding elements and 
Said punches are disposed in groups of a plurality 
of slitting punches transversely of the apparatus 
in each group and with series of similar groups 
of punches extending lengthwise of the appa 
ratus i so that a multiple - of series of slits are 
formed at each reciprocation of the press to pro 
duce rows of strands diagonally across the blank. 
By this arrangement the distance required for 
the mounting of the slitting punches is mate 
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rially shortened in direct proportion to the multi 
ple of transverse series of punches employed, so 
therefore, the slide carrying the upper set of 
punches is made more compact and lighter in 55 
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weight consistent with the stresses occurring to 
operate the apparatus at a high rate of speed 
without overstraining the mechanism. 

In further considering the novel features of my 
invention it should be noted that the power re 
quired to deflect a row of slitted strands pre 
viously formed independent of the slitting oper 
ation is very small indeed, in fact of such little 
consequence that the deflection may be started 
at any point in the downward movement of the 
slide carrying the upper set of expanding ele 
ments without in any way straining the mecha 
nism actuating the slide. .. 
With the foregoing in mind, the apparatus em 

bodied in this invention employs sets of slitting 
punches, expanding punches and dies mounted 
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in two cooperating press mechanisms; one of 
these press mechanisms being carried by a re 
ciprocating slide. These slitting punches are so 
arranged that in the step-by-step feeding, a 
blank first encounters the action of the slitting 
punches, and during further advancement of the 
blank in a direction lengthwise of the slits 
formed, a slitted area of the blank comes under 
the action of the expanding punches and dies. 
The expanding punches project down beyond the 
level of the cutting edges of the sitting punches 
disposed in the upper press mechanism and de 
flect a row of previously slitted strands in their 
downward movement before the slitting punches 
engage the blank. In this way, the sitting 
punches engage the blank substantially at the 
bottom of the stroke of the slide, consequently 
the main load or shock occurs at a point in the 
reciprocation of the slide least likely to strain the 
actuating mechanism, thereby permitting the 
slide to reciprocate with a short travel or stroke 
which further enhances the operating speed of 
the apparatus. 
The specific advantages obtained from my in- . 

vention will be readily understood by an exami 
nation of the accompanying drawings and speci 
fication. 
In the drawings: 
Figure 1 is a face view of a fragment of one 

form of the product manufactured to show the 
meshwork structure comprising relatively long 
and short bonded strands; 

Figure 2 is a face view of a fragment of another 
form of the product manufactured to show the 
meshwork structure comprising strands and 
bonds with the bonds continuous with each other 
to form relatively wide stiffening members; 

Figure 3 is a view of a portion of the sitted 
blank being progressively expanded by deflecting 
relatively long strands transversely from the 
blank to form the meshwork structure shown in 
gure 1, the arrows indicating the direction of 
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movement of the slitted blank as said blank is being progressively expanded; 
Figure 4 shows a blank as may be taken from 

the apparatus in progress of manufacture in 
cluding a portion of the blank expanded; 

Figure 5 bis an end view of the expanded por 
tion of the sheet shown in Figure 4; . . 

Figure 6 is a view of a fragment of a blank to 
show the progressive steps in manufacturing 
sheets of meshwork of the strand structure 
shown in Figure 2 as accomplished by the appa 
ratus embodied in this inventon; 
Figure 7 is a partial plan view of the apparatus 

showing the relative positions of the lower slit 
ting punches, expanding dies and the grip feed 

75 mechanism employed with the attendant hold 

2,107,278 
downs for holding the sheet stationary while the 
grippers are open and returning to the 
position; i. 

Figure 8 is an enlarged partial plan; view of 
slitting punches, expanding punches and dies 
with the upper slitting and expanding punches 
shown in section as indicated by the shading 
lines; 

Figure 9 is a partial view of the apparatus ex 
panding a sheet with part of the mechanism 

feeding. 

0 
broken away to show another view of the sitting 
punches; 

Figure 10 is a sectional view of the apparatus 
at reduced scale taken as indicated by line I-II 
of Figure 9; Figure ii is a perspective view showing a small 
portion of the slitted sheet and a portion of the 
open mesh fabric expanded therefrom 
The reference character E indicates the longi 

tudinal margins of the expanded sheet. In Fig ure 4, both the opposite longitudinal margins FC 
are shown extended from the blank. Figure 5 
shows the plane of the sheet throughdut ex 
pansion. 
The relatively long and short strands 

cated by C and A respectively and bonds by B; 
their relative positions before and after expan 
sion are shown in Figure 3. 

In the meshwork structure shown in Figure 2 
series of bonds. Bi overlap each other and the 
overlap is indicated by B, the strands extending 
transversely from these continuities of bonds are 
indicated by Al, and their relative positions be 
fore and after expansion are shown in Figure 6. 
The openings of the meshwork are indicated by 
ID, and F is the blank for forming the meshwork. 
The arrow in Figure 6 indicates the direction 
of the feed travel of the blank. 
The numerals 2 and indicate the grippers of 

the feed mechanism, gripper 2 engages the blank 
while gripper 3 engages the expanded portion of 

are indi 
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the sheet and Continues the feed of the sheet 
after the blank has advanced beyond the sphere 
of operation of gripper 2. The hold-downs 4 
and 5 engage the blank to hold it stationary 
while the grippers reverse their feeding move 
ment (with their jaws open). to their feed start 
ing position. At this point, the gripper jaws 
then close gripping the blank to advance the 
sheet; the feeding direction of the grippers is 
indicated by arrows 2 in Figure 7. The longi 
tudinal movement of the grippers is actuated by 
the shaft f8. The dotted line 3 in Figure 7 in 
dicates the position of a longitudinal edge of the 
blank. 
The lower slitting punches are positioned by 

centering blocks 6 and both these sitting punches 
and expanding dies are held in place by clamps 
13. The upper slitting punches are positioned 
by centering blocks and expanding punches 
2 are spaced from the. slitting punches by a 
spacer 5. These parts are held in position by 
a wedge í 4. To securely hold the lower slitting 
punches and expanding dies in their proper posi 
tion the clamps are tightened by drawing up a 
nut 24 on a threaded stud 22. The upper slitting 
and expanding punches are held securely by 
drawing up the wedge tight with a nut 2U on a 
threaded stud 2. . . . . . . 
The lower slitting punches are backed up by 

a plate 9 and the upper, sitting punches by 
blocks 2: The upper expanding punches and 
spacer are backed up by blocks 2. The lower 
backing-up plate for the sitting punches can be 
made adjustable up or down to compensate for 
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the changing height of the sitting punches 
through resharpening to keep the punches at a 
constant level, and this is accomplished by a 
pair of saw tooth wedges (not shown) under the 
full length of the backing-up plate, and these 
wedges are adjustable longitudinally by set screws 
(not shown). 
The parts comprising the lower mechanism 

are held by a press member 6 and the upper 
mechanism by the grooved press member f. 
The arrow 29 in Figure 9 indicates the direction 

of the downward movement of the expanding 
punch necessary to deflect a row of strands. The 
stepped shoulders of the expanding dies are indi 
cated by 26 and the stepped shoulders of the 
expanding punches by 27. These stepped shoul 
ders may be eliminated if so desired, and the edges 
made plain in either of both of the expanding 
punches and dies. 
In the construction of the apparatus of my 

present invention, a slitting punch having a single 
cutting edge and beveled back therefrom for 
clearance is of a thickness equal to a multiple of 
strand widths. By this construction, the punches 

5 themselves act as their own spacers for proper 
positioning of the cutting edges to produce 
strands. Pluralities of these punches are ar 
ranged transversely of the apparatus in groups 
with their ends in alignment in each group, the 
parallel cutting edges of a group of punches are 
offset from alignment the width of a strand from 
the cutting edges of an adjacent group of 
punches. Upon actuation of the press a multiple 
of series of parallel slits are formed diagonally 
across the blank, these parallel slits formed at 
each actuation of the press are spaced in a series 
of slits a distance apart equal to a multiple of 
strand widths, but the individual slits of one 
series are offset from alignment the width of a 
single strand from the slits in an adjacent Series, 
so upon continued actuation of the press and the 
step-by-step feeding the metal between the widely 
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spaced parallel slits is successively slitted until 
strands of the proper width are produced ready 
for expansion. 
This offset arrangement of slits is indicated by 

S in Figure 6 and the length of a feed step by X. 
The continued step-by-step feeding of the blank 
in a direction parallel to the slits formed subse 
quently brings previously slitted rows of parallel 
strands diagonally across the blank under the 
action of the expanding punches and dies, the 
working surface or lower edge of the expanding 
punch engages and presses downward a series of 
bonds between strands while an adjacent portion 
of the blank is restrained from such action by 
the expanding dies. In this way, a row of strands 
is deflected at each reciprocation of the press, 
while at the same time disposing successive series 
of bonds in edgewise alignments diagonally of 
the sheet and parallel with each other through-. 
out expansion of the blank. By this arrange 
ment, continuous uniformity is secured in re 
spect to the meshwork which is a very advanta 

5 geous feature for the marketing of the product. 
My present arrangement of the sitting and 

expanding operations not only enhances the op 
erating speed to obtain efficient and economical 
production of the meshwork sheets, but permits 
compact and rugged construction of the mecha 
nism to prolong the life of the apparatus. 
What I claim as my invention is: 
1. The method of forming expanded metal 

comprising slitting a sheet substantially parallel 
to the longitudinal edges thereof to form diag 

(. . onally across said sheet adjacent to an unslitted 
portion thereof a series of overlapping strands 
and simultaneously expanding all of the strands 

3 

of said diagonal series in a plane transverse to 
that of the sitted sheet. 

2. The method of forming expanded metal 
comprising, slitting a sheet substantially paral 
lei to the longitudinal edges thereof to simulta 
neously form diagonally across said sheet a series 
of overlapping strands, expanding all of the 
strands of said diagonal series in a plane trans 
verse to that of the sitted sheet and simultane 
Cusly therewith again slitting said sheet to form 
another adjacent diagonal series of strands. 

3. The method of forming expanded metal 
comprising, slitting. a sheet substantially parallel 
to the longitudinal edges thereof to form diag 
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5. 

onally across the sheet adjacent to an unslitted 
portion thereof successive series of overlapping 
strands with unslitted diagonally extending bars 
between adjacent series and successively later 
ally deflecting said bars in a plane transverse to 
that of the sitted sheet to form an expanded 
open meshwork. á 4. The method of forming expanded metal 
comprising periodically slitting a sheet substan 
tially parallel to the longitudinal edges thereof 
to form diagonally across said sheet successive 
series of overlapping strands, advancing the sheet 
between successive slitting operations a distance 
greater than the length of the slits to leave be 
tween successive series a diagonally extending un 
slitted bar and during each period laterally de 
flecting one of said bars in a plane transverse to 
that of the slitted sheet to expand the strands 
between said bar and the succeeding bar into an 
open meshwork. 5. The method of forming expanded metal 
comprising periodically slitting the sheet Sub 
stantially parallel to the longitudinal edges there 
of to form diagonally across the sheet Successive 
series of overlapping strands, advancing the sheet 
in the direction of the slits between Successive 
sitting operations a distance greater than the 
length of the slits to leave between successive 
series diagonally extending unslitted bars and in 
successively deflecting said bars laterally in a 
plane transverse to that of the slitted sheet to 
expand the strands between successive bars into 
an open meshwork with all portions of the ex 
panded sheet extending in a common plane. 

6. In the method of forming expanded metal, 
the steps of slitting a metallic sheet to produce 
series of relatively long and short bonded Strands, 
expanding the slitted sheet by deflecting the 
long strands transversely from the plane of said 
sheet thereby separating said strands into an 
open meshwork and disposing successive series of 
short strands, including the bonds in edgewise 
alignment therewith, parallel to each other, while 
maintaining the meshwork in a single plane 
throughout expansion of the sheet. V 

7. In the method of manufacturing expanded 
metal, the steps of slitting a metallic blank to pro 
duce series of relatively long and short bonded 
strands, expanding the slitted blank by deflect 
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ing long strands transversey from the plane of . 
said blank and disposing successive series of short 
strands, including the bonds in edgewise align 
ment, parallel to each other while maintaining 
the meshwork in a single plane throughout ex 
pansion of the sheet. 

8. In the method of manufacturing expanded. 
metal; the steps of slitting a metallic blank to 

70 

produce series of relatively long and short bonded 75 
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strands, expanding the sitted blank by defecting 
4. 

long strands from the plane of said blank thereby 
disposing successive series of short strands, in 
cluding the bonds in edgewise alignment, while 
the longitudinal margins of the sheet are ex 
tended from the blank a distance apart at least 
equal to the width of the finished sheet through 
Out expansion. . - 

9. The method of forming expanded metal, 
the steps of slitting a metalic bank to produce 
relatively long and short bonded strands, ex 
panding the slitted blank to form meshwork by 
disposing diagonally of the sheet series of short 
strands including the bonds transversely from 
the long strands to widen the sheet while main 
taining the meshwork in a single plane through 
out expansion. 

10. The method of forming stranded meshwork 
from metallic blanks comprising the steps of 

20 simultaneously forming a multiple series of paral 

lel slits diagonally across the blank, the individual 
slits of one series being offset from alignment the 
width of a single strand from the slits in an ad 
jacent series, advancing the blank in the direc 
tion of the slits to successively form similar series 
of slits and thereby produce overlapping strands, 
and deflecting said strands from the plane of the 
blank into an Open meshwork. 

11. The method of forming expanded metal 
comprising slitting the sheet substantially parallel 
to the longitudinal edges thereof, to form Over 
lapping bonded strands in an arrangement to 
leave diagonally across the sheet uninterrupted 
continuities of bonds between series of said 
strands, and deflecting the strands out of the 
plane of the slitted sheet to dispose continuities 
of bonds in edgewise arrangements during ex 
pansion into an open meshwork. 
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