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UNITED STATES PATENT OFFICE. 
NORRIS ELMORE CLARK, OF PLAINVILLE, CONNECTICUT, ASSIGNOR TO THE INATIONAI. 

METAL FABRIC coMIPANY, oF NEw YoRK, N. Y., A CoRPORATION OF NEw YoRK. 

1.062.7 68. 
original application filed February 23, 

To all cho iii, it may concejºn : 
Be it known that I, NORRIS EI r 

a citizen of the United States, residing at 
lPlainvhille, Hartford county, Connecticut, 
have invented certain 'new and useful Irn 
provements, in Expanded-Metal Manufac 
ture, of which the following is a full, clear', and exact description. 

10 * 

15 
panded metal particularly_of the flat type of 

My invention, relates to improvements in 
the : art, process or method of forming so 
called expanded metal. ' , 

. . This; application is a divisional one from 
Serial No. 302,406, filed by me February 23, 
1906. · . " : , ::: ` . . . " 

The main object is, to manufacture ex 
my, former, Patent No. 767,798. 

20 
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The particular product of the inethod of 
manufacture herein set forth is claimed in 
my application Serial No. 323,451, filed June 
26, 1906. This method is an improvement : 
on my former method of Patent No. 767798. 
The method is fully set forth in the follow 
ing specification and claims. Viewed from 

: 

fotud to contenplate a inuu Ymber of novel op 
erations and sequences. 
The stock is first slitted longitudinally, fºr 

instance, as set fourth in my Patent N , 
875,153, dated. I)ecenilber 31, 1907, and theih 
expanded laterally so that the product con 
sists of continuous strips spaced apart at ili 
tervals i alternating rows. After slitting, 
the stock is rolled and flattened readly for 
expansion , and the flattening slightly opens 
the slits and insures a more uniforma expan 
sion. The full expansion occursin a plural 
ity of stages, so as to be more uniform. It is 
intermitteint and confined to linited portions 
of a sheet. Between the internnittentactions 
the material is subjected to fin operation for 
flattening any distorted portion. The center 
of the "sheet is guided as tlhe material is ex 
panded laterally. To prevent injury to the 
strands the expansion is directed to a definite 
extent and excessive expansion at or near th? 
center is prevented. Eacli bonel is held and 
directedl - during the expanding action so that 
the strands are uniformaly, bent in their orig 

Specification of Letters Patent. 

1906, serial No. 302,406. 
31, 1907. serial No. 376,573. 

ELMORE CLARK, 

rent aspects the improvennents willi be 

EXPANDED-METAL MANUFACTURE, 

Patented May 27, 193. 
Divided and this application filed May 

inal plane and not strained. The bending is. 
accomplished by i dong tapering punches in 
the slits, so that the action is gradual. The 
first expansiol) is along lines converging in 
tlhe direction of feed of the stock, so that. 
ther? is no tendency to cause the stock to 
buckle. This also causes the inside slits to 
be slightly opened and ready for the next 
punch action. After expansion the material 
is rolled to take out any tendency to buckle." 
It may also be treated for setting the bonds 
and strands into any special form. The flat 

55 . 

| 0 

product is conveniently coiled for handling, shipment, etc. 
The accompanying three sheets of draw - 

ings illustrate one form of mechanism oper 
able according to the process or method, and 
also the product in iis various stages, of man 
ufacture. It will be obvious, however, that 
the operation of the method is not limited to 
the particular mechanism, herein described, 
and that while an organized uachine is the 

Cyst expedient leans of carrying the inven 
tion, into effect, mially steps might be carried 
out by handl tools. WWlile the entin'e method 
aiccomplishes superior resuits, the different - 
steps Set forth in the claims have such Rid 
yntages as make theum seful in other and 
di fiel'eunt types of expanding machaines. 

Figure 1 is a diagrammatic side view of 
il Rechanism for operating, according to my 
l? Av and innproved method. Fig.2 is a plan 
View. of a piece of stock, showing the dif 
ferent stages of manufacture from plain 
strip to expandled product. Fig. 3 is an en. 
larged fragmentary, view, showing details of 
tlhe product. during manufactur?. Fig. 4 is 
a similar view slugowing one completed mesh. 
Fig. 5 is a side of the expanding mechanism 
proper. Fig. 6 is a plan view of the die bed 
o' tai ole of the expanding naeclaanism. Fig. 

is a view of the der side of the punch 
i neber of the expanding mechanism, 
The original stock - 10 is fed by rolls 140 

und 141 to the slitting mechanism, for in 
stance die 2 and punch 6, by which the stock 
i5 prepared for expansion. It is immaterial 
to this invention whether material is renmoved 
by the slitting action or not. Of course no 
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stock is wasted where the aetion isº pure 
shearing, but I wish it understoed-that by 
slitting I meáin to cover any method of form 
ing a sheet such as 11, so that it consists essentially of a plurality of narrow strips 
connected alternately on opposite º sides in 
staggered arrangement, so that it is made 
up of strands and bonds and is in quality 

"10 
stance by rolls 142 and 143. This 
elastic. The slitting action roughens the 
material, so I prefer to flatten it, for in fattening 
of the mat?rial also leaves the slits somewhat open, ready for the expanding punches. 
fhe different steps may be carried out in a 

5 single machine or separate, machines, The 
flat slitted material Î2 is then fed, for in 
stance by rolls 32 and 33, over a die bed or 
table 47, and the principal expansion is ef 
fected by punches carried by a press gate or 

zo-head 52. After expansion the product 13 is 
few away by "suitable means, for instance 

, 26 
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rolls 115 and 114, which preferably flatten 
it. It may afterward be finished, if desired, 
by rolls 144 and 145, and the finished article 
14 coiled, as at 146, for convenience in han dling and shipment. 
In the expanding machine, gages such as 

46—46 are preferably used, and one or both - 
may be adjustable for directing the strip as 
desired over the die bed or table 47. For 
convenience in manufacture and handling, 
the carrier for the punches is made in two 
parts 53 and 54. The slitted metal strip 
is fed underneath the punch carrier, and 
all the expansion takes place between the 
carrier and the die bed in substantially a 
horizontal plane but lateral of the direction 
of feed. The expansion is effected by two 
series of punches arranged in converging 
and diverging rows. The first series of 
punches is divided preferably into two rows. 

. One of the punches 55 is arranged on each 
side of the center line of movement of the 
feed of the.strip at a distance from the cen 
ter such that it will enter the outside slit 
in the strip and open it up, as shown. at 557 
in Fig. 2. This punch 55 is shaped so that 
it will enter the slit and force the side 
strand out and slightly backward. 56 is a 
punch arranged to enter the next inside 
alternate slit when the strip is fed forward, 
and open it, as shown at 56’’ in Fig.2. - This 
slit, however, has been partially opened by 
the action of the punch 55 in the opening 

55 

5 

55”. 57 is another punch similar to punch 55 
arranged alongside of the punch 56, which 
is outside the bond 15 and which operates 
at the same time with the punch 56. The 
two punches between them draw the bond 
into its proper direction and prevent . the 
strands from being unduly strained. 
is another punch similar to punch, 56 which 
enters and forms the opening 58. At the 
same time the punch 59, which is similar 
to the punches 55 and 57, enters and forms · 

the outer edge 
the mesh 59. 

58 , 

1,062,768 

the opening 59”, the bond between the open 
ings 58* and 59' being directed by the two 
punches into such a position as to produce 
the least strain in the metal. A series of 
these punches like 55 and 56 is employed 
converging toward the longitudinal axis of 
the strip. They are arranged in two rows, 
as shown, and the punches of the inner row 
are somewhat shorter than the punches of 
the outerrow. The operation of the punches 
on the inner and outer rows as soon as the 
strip has been fed in any length, is practi 
cally simultaneous. For this . reason the 
punches of the inner row are made shorter, 
so that they d? not enter until the opening 
in which they are to operate has been par 
tially formed by the spreading of the 
strands on the outside by reason of the ac 
tion of the outer row of punches. The 
punches i may be secured in the carrier in 
any suitable manner. 
60 is a punch arranged to operate in the 

center row of slits, as at 60’. This serves to 
expand the metal at this point and also to 
guide the strip and insure its being carried 
along in its proper line. The openings 55”, 

70 
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are formed by the outer row of punches. 
The openings 56', 58’, 69', 70', 71”,72’’, 73”, 
74', 75’, and 76’ are formed by the inner row of punches, all simultaneously. In Fig. 
3 is shown on approximately a full-sized scale a fragment of the expanded metal 
after operation by this first series of 
punches. In this figure I have illustrated 
a fragment of the metal partially expanded, 
with th? dotted outlines of punches in po sition, just having finished an º operative 
?troke. The numbers applied to the open 
ings are the same as the numbers applied 
to the punches for forming them, with the 

It will be understood, addition of indices. 
however, that all the punches of the outer 
row are essentially the same as the punch 
š5, and all the punches of the inner row are 
essentially the same as punch 56. Thein 
ner surface of the punch 59 presses against 

: - - de The bearing face of the 
punch is wider than the length of the bond 
17. Similarly the outer face of the punch 
operates against the inner edge 81 of. the 
forms the opening 58’; and for this pur 
pose is located slightly in advance of the 
punch 59. Its outer surface presses against 
the inner edge 82 of the bond 17 opposite 
the inner face of the punch 59, and being 
wider than the length öf the bond, it directs 
the bond to the proper inclination, so as to 
prevent undue strains in the i strands 

100 

105 

110 

80 of the inner strands of 8 

15 

| outer strand. The next inside punch 58 . 
120 

25 
par 

ticularly adjacent the outer end of the bond. . . A 
The curves or bends in the strands adja 
cent the bond 17 are formed sufficiently re 
mote from the end of the slit to prevent 1 30   
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rupture of the strands, and to leave the 
strands in proper position relative to the 
other adjacent punches and the openings 
being formed thereby. The inner face of 
the punch 58 bears against the outer edge 83 
of the strands which have not yet been 
opened, and tends to hold them in a definite 
position. " " 

The stock is fed forward after each stroke 
of the punch, as before described, substan 
tially the length from center to center of the 
slits. Each of the punches of the outer row 
enters the next succeeding opening diag- || 
onally in line with it, which has previ 
ously been formed by the next preceding 
punch of the inner row. 
punch of the inner row upon the next Suc 
ceeding stroke of the punch carrier enters 
the slit immediately to the rear. The 
punches of the outer ro IV being longer than. 
the inner row open up the next succeeding 
inner row of slits preparatory, to the en 
trance of the punches of the inner row, The 
only punch, therefore, which has to strike 
the slits accurately, is the first punch 55 of 
the outer row. . M 
The centering punch 60 is symmetrically 

wedge-shaped on both sides, and serves to 
form the opening 60’, The slit immediately 

60' is allowed to succeeding the opening 
be partially opened by the i action of the 
punches in the openings 75' 75 on the op 
posite sides, so that the punch 60 may more 

35 

40 

readily enter. This opening out is per 
mitted by cutting back the inner faces of 
the punches which are to form the open 
ings 75'". 
The die bed 47 has a series of openings 

corresponding substantially in position and 
size to the largest operative cross section of 

: the punches, so that anvil-like surfaces are provided for supporting the strands and 

45 

bonds of the expanded i metal. When tilne 
punches are retracted they have a tendency 
to carry with them the expanded strip. To 
revent this, I provide a stripper plate 90 
naving a series of passages approxiinnâtely 
corresponding to the punches and beneath 
hiiheitai isfeá "This plate 90 is 

55 

60 

63 S, 

mounted at its left end on headed posts 91 and pressed upward by springs: 92., as seen 
in Fig. 5. The right hand end of the plate 
90 is guided by brackets 93 -93, which have 
slotted vertical arms through whicli pass the 
guide screws or bolts 94, as seen in Figs. 5 
and 6. This end of the plate is firther sup 
ported as will be hereafter described. . 

For certain purposes the mechanism tlhus 
far described may be said to be complete, 
as the product is expanded metal of con 
siderably increased area and having open 
ings depending upon the length of the slits 
and the size of the punches. When the 
punch carrier is brought down for the ex 
panding action, the punches pass through 

Similarly, each . 

the stripper plate ‘90, expand the metal 
and then press the stripper down against the 
upper surface of the expanded metal and 
or position of the punch carrier might be 
flattened at all. For certain classes of work 

more or, less irregularity. The general ex 
pansion of the metal, however, is in its 
original horizontal plane. I prefer to carry 
out the expansion a step further. 
accomplished by a second series of punches 
carried by the holder 54. These punches are 
arranged in rows - inclined toward the axis 
of the line offeed of the strip, but diverging 
in the opposite direction to the punches of 
the first series before described. In carry 
ing out what may be termed this second 
to employ holding punches such as the punch 
100 shown in Figs. 5 and 7. These punches 
are located as shown, and are brought into 
operation in the yening numbered 101 in 
Fig. 2. The outer surface of each punch 
the outer side, while the inner face of each 
punch 100 serves to hold the adjacent metal 
on the inner side and prevent undue ex 
pansion. The two punches being arranged 
in the opposite openings 101, hold the metal 
in its proper position and prevent side pulls, 
which might result in improper action of 
the expaneting punches beyond. The ex 
pandin PERMES, are all substantially like 
punch ??04 shown in Figs. 5 and 7. These 
operater in the openings 105, the outer face 
of each punch 104 acting against the inner 

metal, but all the metal lying between the 
two opposite punches. The result is that 
it is not necessary in some cases to employ 
ries before tlhe openings 105, except the hold 
ing punches 100 juist described. The width 
of each face of each pungh i 1s preferably 
greater than the length of the bonds and 
the corners are rounded, for the purpose be 
fore described of preventing rupture. 

sion of any of the punches of either series 
the metal, its ductility, and the size and 
nay, however, b? used for different, thick 
nesses of metal within quite.wide limits, but 
for special glasses of work it may be neces 
Sary to design special punches, as will be 
principles of sheet metal working. 
thus far described, it may be passed through 

i other machines of a similar character and 

made less so that the stock would not be 

step or expansion, I have found it desirable : 

edge of the opening and forcing the metal - 
outward and expanding not only the adjacent 1 

punches for any openings in the second se 

The number of punches employed, their 
size and arrangement, the presence or omis 

After the metal comes from the machine. 

fdatten it out o a certain extent. The stroke i 
70 . 

it is desirable that the expanded metai have . 

75 

This is 

80 

- 85 

90 10Ö Serves to expa?d the metal partially on 

| 5 

will depend largely upon the thickness of 
2 

shape of mesh desired. The same punches 

25 readily understood by one understanding the . 

1920 
  



4a 
larger size, or the second series of punches 
may be increased in number. The punches : 
of this second series may also be lurranged 
in a plurality of rows, as the punches of 
the first series, getting a more gradual ex 
pansion. There is not, however, in the ma 
chine lherein show, the same necessity for 
a double row of punches in the second se 
ries as there is for a double row in the first 

10 series, because the metal has been given more 
nearly its final direction when it leaves the 
first series of punches, the further expan 
sion being simply one of distance or degree. 

. The expansion as herein described takes 
5 place laterally relative to the length of the 
stock and its direction of feed, the length 
being somewhat diminished in the process, 

20 

25 

30 , 

so as to hel'init closer examination of 

35 

them. 
plate 109, which, however, is arranged only 

depending upon the degree of expansion. 
The metal of the strands is, however, not 
materially elongated. . N 

1(}S is the die bed beneath the second 
series of punches pro vided with opening 

"de nett - correspon ling to the punches. 
when acted on by the second serit is of 
punches has a tendency to be retracted with 

I consequently provide a striper 
along the otter edges of the pnnches. Tiue 
plate might, however, be formed in cine 
piece, as plate 90, with passages' for the 
punches, but I, prefer to form) its as shºw", 

f{ 
metal, daring the final exilanding" a?iti. 
This stripper plate is connected at its left 
hand end. as shown in Fig.5, to plate 90 ° 
and guided at this point. It is also support 
ed on brackets such as 110, which are yield 
ingly held up by springs like 11 1. When 
the punches are withdrawn from the inéid, 

40 
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the plates 90 and 109 hold down the expand 
ed nimetal and strip it, as it is termed, fi'nin 
the punches. L 

In sone, cases, it is desir'el to giv? ar full"- 
ther form or sliape to the expanded metal. 
This may be accomplished by neans of an 
additional set of puneles. as 1 12. as shown} 

TV af in Fig. 7. s. These do ulot act as tirtie expand 
ing punches, but simply bend the s{ "lands 
into - shape, ecurresponding to their () titline, 
In this way different designs may be pro 

: duced." ()f course, when such punches i l'e 
employed. the die bed will be provieled with 
corresponding openings. so that the metal 

55 
around the , openings will act as ait anvill to 
support the expandled nimetai. When sich 
punches are employed, the stripper plate 
will, , of course, be extended to correspond 
with , them, or a separate stripper plate 
might be employed if desired. W When the sheet of expanded metail leayes 
the punches it is complete, but to give 
greater uniformity of thickness and finish 
in some cases, I prefer to employ rollers 114 
and 115. These rolliers not only serve to 
smooth out or finish the product, but they 

1,o 62,768 

also produce a pull upon it so as to a?sist 
in the feed of the strip. The dimensions 
and rates of movement of tilne rolls at each 
end of the machine must be properly pro 
portioned to the percentage of expansion 
and contraction of the metal. Even when 
the discharge rolls 114 and 115 are i em 
ployed, it is not always mecessary to drive 
tlhem positively, but they may be discon 
neeted and act solely as a guide for the 
metal as, it is forced through by the action 
of the feed rolls 32 and 33. When the 
punches are i brought into action as before 
described, the metal at that instant, while 
being held stationary relative to its original 
-strip, is foreshortened relative to the posi 
tion of the rolls 114 and 115. This causes 
backward rotation of the rolls which is per 

70 

75 

80 

mitted by the gearing. The stock, however, . 
innight be released by releasing the pressure 
of the rollers during the duration of action 
of the punches. , 
The invention is adapted to the forma 

tien . of expanded metal of various designs 
and for various purposes. . . do not, there 
fore, limit myself to the production of metal 
as derein shown, nor do I limit myself to 
the particular mechanism herein shown for . 
the purpose of slitting the metal. A So also 
the two series of expanding punches may 
be arranged in separate machines. The 
blank strips of metal when purchased are 
ordinarily, in rolls or hoops. These strips 
after i slitting may be rolled up again and. 
stored or transported preparatory to the ex 
panding ºperation. For instance, they may. 
de again rolled up for transportation or 
ether purposes. The width of the expanded 
umetal may be anything desired, depending 
only upon tle original width of the stock 
a nel the Size and arrangement of the ma 
chine. This method of manufacture, which 
ia kes it possible to produce expanded metal 
Indl ('oil it up for transportation and stor 

age, I consider of great importance, and, so 
fºr as I am aware, is entirely novel. By its 
use it is pössilbile to employ expanded metal. 
in building constructions in continuous 
strips, Wilhere heretofore it has been impos 
sile, it having been the customto weld or 
secure the ends of short strips together. 

It will be obvious that many advantage? 
of the method could be attained by hold 
ing the stock stationary and giving the 
punch members a feeding movement as well 
as reciprocation. In other - ... words, the 
* feed” of the stock is simply relative to 
the punch members. W 
What I claim is: 
1. The method of forming expanded 

metal, which includes first slitting a sheet, 
then flattening it, and then expanding it 
laterally. 

2. The method of forming expanded 
metal, which includes first slitting a sheet, 
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then flattening it, then expanding it later 
aily, and then flattening it. . 

3. The method of forming expanded 
includes slitting a strip, roll 

Qingitudinally, then expanding it lat 
erally, and then flattening it. : 

4. The method of forming ?xpanded 
metal, which includes slitting a strip, roll 

G 

16 

235 

45 

50 

60 

ces Elve rows. , . ;, r , º : 
7. The i method of formaing expanded || 

- 8. The method, 

ing it, flat, and then expanding, it laterally 
in the direction of its original plane. 

3. The method of forming expanded sheet 
unetal, which includes slitting a strip, flat 
tening it, expanding it laterally, and setting 
the bonds, and strands in the sam? plane. 

6. The i methods of a forming expanded 
metal, which includes slitting the stock, roll 
ing it flat and expanding it daterally by suc 

metal, which includes, slitting. the stock, roll 
ing it fiat and expandinag it intermittently 
by suecessive rows. e “ . . . . . -, 

of forning º expanded. 
metal, which includes slitting the stock, roll 
ing it flat and expanding itº by successive 
convergang rows, , , , 

9. The method of expanding sheet m?tal, 
which includes intermittently feeding a 
slitted strip and bending: definite inclihed 
rows of the material between the slits, ia a : 
direction, lateral. to the line of feed&and in 
substantially the original plane. , ', :’ 

10. The method of expanding sheet metai, 
which includes intermittently feeding a 
slitted, strip, and bending súccessively row 
afte? row * of inclined rows of the material 
between the slits in a ?irections. lateral to the 
line of feed and in substantia iliy tidae original' 
plane. \ : 

11. The method of expanding slitted sheet 
metal, which includres intermittently feeding 
the slitted sheet and engaging the edges of 
an inclined row of bonds so as to beid the 
connected strands gradually in the direction 
of the original plane of the stock. 

12. The method of expanding slitted sheet", 
metal, which includes intermittently feeding 
the slitted sheet and engaging the edges of 

16. The method of forming expanded 
metal, which includes staccessively engaging 
tlhe edges of substantially all of the bonds of 
a slitted sheet begining at the outer edge of 
the sheet and proc?eding toward the center successively. " 

17. The method of expanding, slitted 
metai, which includes the first steps of bend 
ing outwardly the corner strands of a sheet 
and then setting the strands. 

18. The method of expanding slitted sheet 75 
metal, which includes first bending the corner - 
strands : outwardly and thereafter bending 
the succeeding "strands outwardly step by step. 

an inclined row of bonds so as to bend the 

19. The method of expanding slitted sheet 
metal, which includes the simultaneous bend 
ing of converging and diverging rows of 
strands step by "step. 

20. The method of expanding slitted sheet 

diverging rows and bending the strands out - wardy. : * 
f * 21. The method of expanding slitted sheet 

netal., which includes engaging the bonds 
first along converging rows and then along 
diverging rows and bending the strands out 
wardly. . 

22. The method of expanding sitted sheet 

thën along two other inclined rows. 
23, The method of expanding slitted sheet i is i º?e - 

v 100 %, , , , the strands first along two inclined rows and . . . . 
of dif, 

. ;- • y lietåld, which includes successively bending 
tlhen along two other inclined rows 
ferent, ingles of inclination. 
metal, which includes engaging portions of 
the sf v 

panding it hatçrally in its originald plane, , 
* 25. "The method of expanding slitted sheet 
niet al, which includes engaging portions of 
the sto?k along two converging rows and 
thét aloring two other rows, and expanding it 
laterailly. . 

metal, which includes simultaneously engag- . 
ºing the inner edges of adjacent bonds in 

85 

90 

- : : 95 . . . . . vietai, which includes sucçessively bending 
| - the strands first along two inclined rows and 

24: The ethod of expanding slitted sheet: 
* (JI 05 fick along two converging rows and ex 

10 * 

26. ?he method of further expanding 8 ,, 
partiaily expanded sheet, which includes in 

connected strands gradually in the direction termittently feeding the.sheet and bending 
of the origina! plane of the stock, andi fiat- || outwardly diverging rows of strands. 
tening th? bonds after the bending of the 
strands. A 4 

í 3. The method of forming expanded || rows of strands ånd subsequently giving, à . . . . 
120 metai, which incidies siittinig a sheet ongi 

i vidinally, feeding it and berding individa! 
strals out warly a cong, t w I rows coin vergr- } 
iriger forwar?y in the direction of fivec. . 

sleet, which i (: ; les the sinult, "eous bend 
ing of fair i «cine 'ow's of strand’s. 

het nye 4 hºol of expandiing a slitiedi , 
if ( l } ( t ftit , ; 3 e -ir : ita ke 3 i i si : * Inti 

8 

27. The niethod of expanding slitted sheet 
metal, which includes bending conyerging 
supplementar? bending to diverging rows. of 
stifandls. 
*** 28. The method of further fanding a , . " 

which inglades 
14. Th? method of expans.tag a sitted || holding strands near, the benter, while ili; 

öartially expanded sheet, whic 
verging rf,ws a ré being ben? outwärdly. 

-tra inds ºf converging - "3"Ci rivº, * ildiìng' the 
si rii; is on i jih sid?s of ihre cei ndbè?l 
i 5 g (iii.YY’a yrity the Straids of diivërging rövys. 

2. št. ’’he method of expanding slitted sheet , 
i et æ. iv Švica ingitudes i »Erdirig cystywardly the "" 
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30. The method of expanding slitted sheet | 
metal, which includes bending outwardly the 
strands of converging rows, holding the 
strands on both sides of the center, bending 

5 outwardly the strands of diverging rows, 
and intermittently, flattening the bonds. 

31. The method of forming expanded 
metal, which includes successive cycles of operation, each cycle consisting of expand 

o ing a portion, flattening it and then feed 
ing it. . w . W 32,'The mehed of expanding, a litted sheet, which includes feeding it longitudi-. 
nally of the slits, expanding it partially in 
its original plane in a lateral direction, hold 
ing certain strands adjacent the center to 
prevent excessive bending, and continuing 
the lateral expansion beyond said strands. 

33. The method of forming expanded 

15 

20 

strands laterally and setting the bonds in 
the same plane. ' " - * .. ' , 
34, The m?thod of forming expanded 

23 
artially opened i slits, then intermittently 
ending the strands and setting the bonds in 

the same plane, 
• 35. The method of forming expanded 

metal, which includes forming a strip with 
partially opened slits, them bending succes 
sively row after row of the strands setting 
the bonds in the same plane. : 

30 

36. The methodof expanding slitted sheet 
metal strips, which includes partially bend 
ing the strands and opening the slits, feeding 
the strip step by step, and further bending 

, the strands between the partially opened 
shits. . . . 

35 

40 
metal strips, which includes partially bend 
ing the strands and opening the slits, feed 
ing the strip step by step, and further bend 
ing the strands between the partially opened 
slits and setting the bonds and strands. 

38. The method of forming. expanded 
45 

metal, which includes the successive and re 
peated bending of a limited number of 
strands of a slitted sheet, and setting the 
strandsinto the same plane with the bonds. 

39. The method of forming expanded 
50 

metal, which includes slitting a strip longi- . 
tudinally, flatteningit so as to partially 
open the slits, expanding the strip laterally, 
and flattening the expanded sheet to set the 
bonds and strands in the same plane. 

40. The methods of forming expanded 
metal, which includes slitting a strip, par tially opening the "slits, and intermittently 
bending the strands" and flattening the 
product. 

55 
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i The method of forming expanded 
metal, which includes feeding a slitted stri 
longitudinally a distance utang equal 

oss to the distance between centers of the sli 

metal, which includes forminga strip with 
partially opened i slits, then bending the 

metal, which includes forming a strip with || 

-1,062,788 . " 

in a row, and opening a plurality of slits, 
and repeating the opetation of feeding and 
opening. " 

42. ?he method of forming expanded 
9 70 metal, which includes feeding a slitted stri 

a distance substantially equal to the distance 
between centers of the slits in a row, and 
opening a plurality of slits, i repeating the 
operation of feeding and opening, and flat 
tening the expanded portion after each open 
ing action. . . . " 

43. The method of forming expanded 
metal, which includes the successivelateral 
expansion of limited portions of a slitted 
sheet interspersed by flattening operations, 

44. The method of expanding slitted sheet 
metal, which includes intermittently bend 
ing a plurality of strands laterally and flat 
tening the bonds. 

45. The method of expanding slitted sheet 
metal, which includes bending a plurality of 
strands laterally, fdattening the bonds, and 
again bending and flattening the strands and 
bonds. . 
46, The method of expanding slitted sheet 

75 - . 

80 

85 

90 
metal, which includes intermittently later 
ally, bending and flattening the strands. , 

47. The method of forming expanded v 
sheet metal, which includes slitting a sheet 
and subsequently bending a plurality of 
strands simult?neously in a definite row: by reciprocating, punches sliding against the " . 
edges of the bonds. - - , 

48. The method of forming expanded 
?i metal, which includes forming a flat slitted 
sheet and then feeding, it andengaging the 

metal strips, which includes engaging and 
tween the reticulations in the direction of 
the original plane of the stock in line with 
the general direction of the edge of the ex 

| panded portion of the strip. 
50, Th? method of expanding. slitted 

metal strips, which includes engaging and 
turning the individual connecting bonds be 

100 
| edges of the bonds within the slits to bend 
the adjacent strands. 

• . *** 49. The method of a expanding, slitted . 
37. The method of expanding sitted sheet | e 105 

turning the individual connecting bonds be- : 

0 

tween the reticulations in line with the gen 
eral direction of the edge of the expanded 
portion of the strip, and setting the bonds 
and strands in the same plane. 

51. Th? i method of expanding. slitted 
metal strips, which includes engaging and 
turning the individual connecting bonds be 

115 

20 
tween the reticulations in line with the gen 
eral direction of the edge of the expanded 
portion of the strip, and flattening the bonds. 

52. The method of expanding. slitted 
metal strips, which includes engaging and 
turning the individual connecting bonds be 
tween the reticulations in line with the gen 
eral direction of the edge of the expanded 
portion of the strip, and flattening the 
strands. . 
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53. The method of expanding slitted 
metal, which includes simultatec Isly cen 
gaging the iner auld outcr eges « » f 'row's of 
bonds to expaund the sheet. 

4. The methocll of expanding a sit til 
slueet, whicl iiclules lle engage:it (of loth 
edges of i w rows of lot inds to bend the ac 
jacent strands. 

55. The nimethod of expanding a slitt el 
sheet, which includes the engagem crít (if bot li 
edges of a row of bonds to loend the strands, 
und flattening the bonds while thus enggel. 
56. The method of expanding slitted sleet 

metal, which includes engaging tlhe inner 
edges of a plurality of bonds so as to bend 
the strands outwardly while they are di 
rected by means engaging the outer edges of 
the bonds. 

57. The method of expanding slitted sheet 
metal, whicly includes engaging the inner 
edges of a plurality of bounds so as to bend 
the strandls outwardly . while they are di 
rected by means engaging the otter edges of 
the bonds, and then flattening the bonds. 

58. The method of forming expandedl 
metal, which includes engaging the opposite 
edges of a plurality of adjacent bonds of a 
slitted sheet and expanding the sheet i later ally. , 

59. The method of expanding slitted sheet 
metal, whiclh includes the successive engag 
ing and simultaneous directing of 'ow's of 
bonds to expand the sheet. 

60. The method of expanding slitted sheet 
metal, which includes simultaneously engagr 
ing both. edges of converging rows of bols 
and bending the strands out wardly. 

61. The method of expandingr slitted sleet 
metal, whicl? includ?s simultaneously, engag 
ing both edges of converging rows óf bonds, 
and subsequently engaging the inner edges 
of diverging rows of lbonds. 

G2. The method of expanding slit (ed slneet. 
metal, which includes engaging the le neds 
with punches wider than the length of tille 
londls and guriding the bonds while tle 
strands arë bent outwardly. - 

63. The method of expandinu slittedl sheet 
metul, which includes engagi ing botlh edges 
of the bonds with punches wider than the 
length of the bonds and guiding the londs 
w lille the strands are bent otwardly. 

(34. “The method of libendling stra dis fa 1' 
expanding slitted ?metal stris, which il 
cludes the use of punches lia ving operatig 
surfaces of greate:" widtlin than the length of 
the bends and guiding the bonds Yvlhile tlic" 
strands are bent ollut waardly. 

65. The method of expanding slit tecl metal 
strips, w?uicli includes lholding certin bonds 
ad pending te strandls ('ojine(!( t' i i ve': t : 
to expand the - g'. 

(36. "Tic: i i ; expandig slitter i sºt v pºlk. 
wylic: id:lies engaging tille clos () ? s ) ? ' 
of lo bjonds and Line udjacent elds of the 

, it rands, and be iing tlbe si radis in a prede 
i terminol (ºr. 

(7. "The net du ; il of exhalling slitted stock, 
Yi (l incº 1 les 'jua ing tle edges of seine 

« » f t le ports : l te tij:cent ends of the 
st" indls, lomlig le s ratads in : predeter 
uirie, ;:aner, amel tlen -et ting tille bonds. 
at il strands. 

{3Si. '! ' the la : » f exacling sitted 
11 (tal, Yli: i : : :lt: le is engragring a plurality 
( f i holls first + p1) yn eige :) tl() on the 
other for direc: ing tille de els and lending 
the strals. 

(39). "Ile te ved ºf expanding slittel 
reta, w dnicl i cºlles engaginar a olirality 

vyf row's of loomes first (nn (one edge und then 
( 11 tive «ot le “ for dírect ing the pe onls and 
beding the stra «ls. 

(). Tlhe net le ci « ». expanding slitted 
nimetal. wlich intelles cºngraying a li “ality 
ºf loods first on once ele : l te e : tlhe 
(ether for «li’e(: ( ing te ih «ds : « (" ng 
the strals, : : ! lei; setti t e le 1 , : - 
si rit ! dls i t d -; ; i 17. 

7 i . 'le in -i : f f : Xantlig sliti.“ 
neta, whic“ ir les egr: iiij in oltruity 
(if i'r ws » f ö inds first. « » « »nt: er tre : r t lingen 

locis al s-t 1": « s i i (º sa : » : « ', 

slee f. \\ ) i h inti les fear ing 1 : sleet, ex 

o wit ng it t«) for si cortet while heldi by the 
feecil an · ex a; ling «lev i “es. 

7:3. 'fie : il ( f (ex : eding : slitt el 
sleei, w dicli in ('li' les the eageet of tle 
i verº ecles « » f l' 11" row's of hotels for vedl - 
i 1 g t li e adjacent stra els sinult et it i sly. . 

7 4. 'Illuc et « ' w pºlk i slice et ul. 
vali “ ('t-i-t is i echtig a cºconti (os slit tel 
si ri. expa??íing e?inite rows if tle saine at 
riglit angles to je li rection (of feed. and set 
ting i le los and straids in tle sanne plane. 
7. "The net od ºf working sleet metal, 

which cc morises feedling u long stri of 
slitted metal stei ly step, and expanding 
definit e rrow's of the same in the original 
:lane laterally of the direction of feedl. 
73. The et lod of expanding sli? ted sheet 

ujetal, which includes feeding the strip step 
by stel, and intermittet ly expanding the 
umetal laterally and flattening it as it is fed 
step by stel).. 

77. Tlne nethod of forming expanded 
aeta, which includes slitting a sheet by one 
instrumentality ??ndl tlen engaging in the 
siits" by amºtlher instrummentality while the 
unexpanded part of the slitted sheet is lield stationary, 

78. Tle met en of forning - expanded 
(ºtal. wlich iclules successively engaging 

the edges of rows of bonds of a previously 
sit ted flai slneo, and then expanding tle: 
sheet laterally. 
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79. The method of expanding slitted sheet | engagement along converging lines and di 
metal, which includes simultaneously engag 
ing the edges of a plurality of bronds indifº 
ferent longitudinal rows. of slits to bend the 
adjacent strands. 

80. The method of forming expanded 
sheet metal, which includes slitting a sheet, 
feeding, it iongitudinally, opening the slits 
in the direction of the original plane of the 
stock, and flattening it intermittently. 

81. The method of forming expanded 
metal, which includes slitting a sheet, feed 
ing it, and is intermittenty engaging the 
edges of multiple rows of bonds So as to 

5 bend the adjacent strands. v 
82. The method of i forming expanded 

metal, which includes intermittently feed 
ing a slitted sheet and bending a plurality 
of strands laterally in an single- plane. 

| 20 

25 

83. The method of forming expanded 
metal, which includes intity, feed ing a slitted sheet and bending a plurality 
of strands laterally in a sing?e plane and 
along two converging lines. · 

84. The method of forming expanded 
metal, which includes intermittently feed 
ing a slitted sheet a?d bending a plurality 
of strands laterally simultaneously in a sin 

30 

35 

g?e plane. 
85. The method of expanding slitted 

sheet metal, which includes guiding, a strip 
at the center row of slits, expanding the 
strip laterally, and setting the bonds and 
strands in the same plane. 

86. The e method is of expanding slitted 
sheet metal, which includes guiding a strip 

40 

45 

50 
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at the center row of slits, expanding the 
strip laterally along converging lines, and 
setting the bonds and strands in the same 
plane. -- ~ 

87. The method of forming is expanded 
metal, which includ?s slitting a sheet, feed ing it in a difection longitudinal of the slits, 
flattening th? strip, guiding the strip along 
the center row of slits, and expanding the 
strip laterally, in its original plane. 

88. The method of forming expanded 
metal, which includes slitting a sheet, feed 
ing it in a direction longitudinal of the 
slits, flattening the strip, guiding the strip 
along the center row ðf slits, expanding the 
strip laterally in its original plane, and flat 
tening the expanded strip. 

89. The method of forming expanded 
metal, which includes slitting a sheet, feed ing it in a direction longitudinal of the slits, 
slits, and expanding the strip late?ally in 
its original plane by engagement along con 
verging lines. | – 

90. The method of forming is expanded 
metal, which includes slitting a sheet, feed 
ing it in a direction longitudinal of the slits, 
guiding th? strip alofig the center row of 
slits, and expanding the strip laterally by 

| 

verging lines. " , 
9i. The. method of expanding slitted 

sheets, which includes, guiding a sheet 
along a definit? row of slits, hylding certain 
portions on each side to prevent undue bénd 
ing, and expanding the sheet laterally in 
its original plane. 

92. The method of expanding slitted 
sheets, which includes guiding a sheet along 
a definite row of slits, holding certain por 
tions to prevent undue bending, expanding 
the sheet laterally, and flattening the bonds 
and strands. · · 
- 93. The method of expanding slitted 
sheets, which includes guiding a sheet along 
a i definite row of slits, holding certain por 
tions to prevent undue bending, and expand 
ing the sheet laterally along converging 
lines in its original plane. 

94. The method of expanding. a slitted 
sheet, which include?rollingit, expanding it laterally by engagement along converging 
lines in its original plane, and rolling it. 

95. The method of expanding a slitted 
sheet, which includes guiding the sheet, and expanding it laterally by engagement along 
converging lines in its original plane. 

96. The method of expandinga slitted 
sheet, which - includes guiding the sheet, 
expanding it laterally along is convergring 
lines, and flattening the bonds and strands. 

97. The method of expanding aslitted 
sheet, which includes. a rèpetition of cycles 
consisting of feeding the sheet and dengag 
ing the edges of bonds in the slits of a plu 
rality of rows simultaneously to bend the 
adjacent strands. 

8. The method of expanding aslitted 
sheet, which includes a repetition of cycles : 
consisting of feeding the sheet and engag 
ing the edges of bonds in the slits of a 
plurality of rows simultaneously to bend the 
adjacent strands, and flattening the strands 
after each bending operation. - 

99. The methods of forming expanded 
metal which includes first slitting the stock 
longitudinally so as to form strands and 
bonds in staggered arrangement then roll 
ing it forwardly and setting the bonds and 
strands in to a com?mon plane and finally 
expanding it laterally. N 

100. The process of forming expanded 
metal which includes successively forming 
rows of meshes and successively setting the 

m s. strands of the rows whioh I have just been 
guiding the strip, along the centerow of formed while the succeeding meshes are be 

ing formed. |- 
101. The i process of forning expanded 

metal which includes rolling and flatten 
ing the slitted strip, punching open the suc 
RFG. slits and rolling and flattening the 
roduct. 
102. The process of forming, expanded 

metal which includes slitting a sheet longi 
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tudinally, partially expanding it laterally, i punches adjacent thereto while a new series 
fattening the partially expanded sheet and || of meshes is being formed by the first Seities 
then further expanding said sheet. . | of punches. » ‘ 

103. The process of forming expanded NORRIS ELMORE CLARK. 
5 Inetal which includes formirag a series of Witnesses: M 
meshes by one series of punches and then L. G. CLARK, 
exteriding the operings by another series of A. V. BRoCK. 

Cegies of this patent may be obtinei for five cents each, by addressing the “ COM ANS?SK:er of Patents, 
washington, D. C.” 

It is hereby certified that in Letters Patent. No. 1,062,768, granted May 27, 

| 19 i3, upon the application of Norris Elmore Clark, of Plainville, Connectieut, føT 
| an improvement in “Expanded-Metal Manufacture,” errors appear in tiie printed 

i read fed; page 6, line 32, after the word “strands” insert the word and, and that | | 
| "specification requiring correctiog as follows: Page 2, line 21, for the word “few” 
| 
| W 

the said Letters Patent should be read with these corrections therein that the same 
i may conform to the record of the case in the Patent Office. 

Sifiad Riri di seated this 1st day of July, A. D., 1913. 
SEÁIL. M C. C. BILLINGS, 

Acting Com?nissioner ºf f’attei *8. 
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