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UN ITED TATEb PATENT OFFI(JL

NORRIS ELMORE CLARK, OF PLAINVILLE, CONNECTICUT ASSIGNOR TO THE NATIONAZ.
METAL FABRIC COMPANY OF NEW YORK N. Y., A GORPORATION OT NEW YORK

EXPANDED METAL MANUFACTURE

31, 1907.

, [0 all aehom 7€ may concern:

Speciﬁe'ition of Letters Patent.

Be it known that I, Norris B LMORE CL AR,

a citizen of the Umted States, residing at»

Plainvile, Hartford county, Oonnwtlcnt
have invented certdin ‘new and useful Im—

provements in Expanded-Metal Manufac-,
ture, of which the following is a fu]l clem
~and exact description.

My invention relates-to improvements in
the: art, process:or method of forming so-

ealled expanded metal. -

Thix application is a divisienal one from
Serial No. 302 406 hled by me February 23,
1906. '

The main ob]ect s, to manu{actme ex-

panded metal particularly of the flat type of.
" my. former: Patent No. 767,798.°

The particolar product of the inethod of
manifacture her
my application
96, 1906,
on-my former method of Patent No. 767,798/

rial No. 325,451, filed June

The method is fully set forth in the follow-

ing specification and elaims.  Viewed from

different aspects the uxq)l(nﬂments will be
~ found to contemplate a inunber of novel op-

erations and sequeinces:

- The stock is first slitted longitudinally, £2¢.]

instance, as sct forth in my Patent N
875,153, datm Decemboer 31, 1,01, and then
e\pandul Iaterally so that the product con-

sists of continuous strips spaced apart at in-

tervals i alternating rows.  After dlitting,

‘the stock is rolled and ﬂaltuxed ready for
. expansion and the flattening stightly opens

the slits and insires a niore umim m expan-
sion. The full expansion occurs in v plural-
ity of stag,o\ 0 as.to be more uniform. Tt.is

intermittent and-confined to limited portions

of a sheet.. Between the intermittent actions
the material is subjected to an operation for
flattening any distorted.portion. The center
of the shcet 1s guided as the material is ex-
panded laterally. To prevent injury to the

strands the expansion is direéted to a definite
extent and excessive expansion at-or near the
center is prevented. Each hond is held and
direeted -during the expauding action so that
the strands are umformly b(,nt in their orig-

m set forth is ‘claimed in.

This method is an improvement -

the slits, so that the aetion is eradual.

the product during mﬂnufaciur

’b\ the slitting action or not

Patented May 27,1913,
Divided and this appllnatlon filed May

ina'l plane md not strained.  The bendmﬂ 15

accomplished by -long tapering punches in

The

first expansion is along lines converging in

the direction of feed of the stock, so that.

there 'is no tendency to cause the stoch to
buckle. This also causes the ingide slits to
be slightly opened and readv for the next
punch action. After expansion the material
is rolled to take out any tendency to buckle.
It may also be treated fer <0Ltmor the bonds
and strands into any special form. The flat

60

product is conveniently coiled for handling,

shipment, ete.

i The accompanying three sheets of dra“-
1ngs illustrate one. form of mechanism oper-
able according to the process or wmethod, and
also the pxodmt in iis various stages of man-
ufacture. * It will:be obvious, however, that
the operation of the method 1 i not, lisnited to
the particnlar mechanism, herein_described,

and that while an ovganized machine is ihe ’

most ex pcd]ent 1neans oF carrying the inven-
tion into effect, many steps might be carried
out by hand tools. While the enlm- method

| dccomplishes superior results, the diffevent

steps set forth in the elams have sweh ad-
vantages as make them useful in other and

“different Ly Jies of expanding machines.

70

75

Irigure 1is a diagrammatic side view of

nevhanhm for 0])emhu , according to my
néw and improved method. JFig. 2 is a plan

view. of a piece of stock, showing the dif-
“ferent stages

of manufacture from plain
strip to o\pandcd product. Fig. 3 is an en-
larged fragmentary. view, showing details of
TFig. 4 18
a similar view showing one womp]ot(,d mesh,

g, 5 is aside of the e\pfindmg mechanism

proper. Fig. 6 is a plan view of the die bed
or table of the expanding mechanism. Fig.
T Is 2 view of the under side of the punch
member of the expanding mechfnism, .

“The original stock 10 1s fed by rolls 140

and 141 to the slitting mechanism, for in-

stanece die 2 and punch 6, by \Ahlch the stock.

is prepared for e\p.mslon It is immatarial
to this invention whether material is removed
Of course. no

3¢
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‘stock is wasted where the 'aetion- #s- pure

- shearing, but I wish it understoed “that. by
- slitting I me#n to cover any method of form-

10

"ing a sheet such as 11, so that it consists

staggered arrangement, so that it is made
~up of strands and bonds and is in quality
elastic. - The slitting- action roughens the
material, so I prefer to flatten it, for in-
. stance by rolls 142 and 143, This flattening

" " of the material also leaves the slits somewhat

open, ready for the expanding punches.

- The different steps may be carried out in a

15

sirigle machine or separate machines. The
flat slitted material 12 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

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

. 28

- 80

35

- 40

45
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66
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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 dirécting the strip as
.desired over the die bed or table 47. TFor
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 1s 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 55’

"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. 9.  This

slit, however, has been partially opened by

" the action of the punch 55 in the opening
55’. 57 is another punch similar to punch 53
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. 58
is anether punch similar to punch 56 which
enters and forms the opening 58", ‘At the
sdme time ‘the punch 59, which is similar

to the punches 55 and 57, enters and forms-

essentially of a plurality of narrow strips:
connected alternately on opposité: sides in-

1,062,768

the opening 59’, the bond between the open-
ings 58" and 59" béing 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 d6 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 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,

59, 617, 627, 63’, 64”, 657, 66", 67/, and 68’

70

75

80 -

85

90

are formed by tHe outer row of punches. =

The openings 56, 58’, 69’, 70’ 717, 72, 787,

T4, 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 T have illustrated
a fragment of the metal partially expanded,
with the dotted outlines of punches in po-
sition, just having finished an - operative
stroke. The numbers applied to the open-
Ings are the same as the numbers applied
to the punches for forming them, with the
addition of indices. It will be understood,
however, that all the punches of the outer
row are essentially the same as the punch
55, and all the punches of the inner row are
essentially the same as punch 56. - The in-
ner surface of the punch 59 presses against

the outer edge 80 of the inner strands of

the mesh 59°. The bearing face of the
punch is wider than the length of the bond
17. Similarly the outer face of the punch
operates agamst the inner edge 81 of the

100

105 .

115

outer strand. The next inside punch 58 -

forms the opening 58’; and for this pur-
pose is located slightly in advance of the

120

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 df the bond, it directs
the bond to the proper inclination, so as to

125

‘prevent undue strains in the strands par- -

ticularly adjacent the outer end of the bond. - .

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

130
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~punch of the inner row.
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\

rapture of the strands:and to leave the
strands in proper positien 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. S :

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 upon the next suc-
ceeding stroke of the punch carrier enters
the slit immediately to the rear. The

punches of the outer row being longer than.
“the inher rdw 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. - ‘ .

The centering punch 60 is symmetrically

_wedge-shaped on both. sides, and serves to

form the opening 60’. The slit immediately
succeeding the opening 60’ is: allowed to

be partially opened by the: 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

bonds of the expanded - metal.

When the

- punches are retracted they have a tendency

to carry with them the expandad strip.  To
revent this, T provide a stripper plate 90
having a- series of passages approximately

“corresponding to"the punches and heneath

b5

60

which the metal is fed. This plate 90 is
mounted at its left end on headed posts 91
and pressed upward by sgl-ing's 92, as seen
in Fig. 5., The right hand end of the plate
90 is gnided.by brackets 93—93, which have
slotted vertical arms through which pass the
guide screws or bolts 94, as seen in Figs. 5
and 6. This end of the plate iz further sup-
ported as will be hereafter deseribed. .

'For certain purposes the mechanism thus
far described may be said o he complete,
as the product is expanded metal of con-
siderably increased ares :nd 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

flatten it out (o a certain extent... The stroke

or position of the punch carrier might be

70.

made less so that the stock would not be

flattenéd at all. For certain classes of work

it is desirable that the expanded metal have

more or. less irregularity. The gencral ex-
pansion of the metal, however, is in its
original horizontal plane.” T 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 iriclined towsrd the axis
of the line of feed 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

-step. or expansion, I have found it desirable

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 ogenings numbered. 101 in
Fig. 2. The outey surface of-each punch
100 serves to expand the metal partially on
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 nrght result in improper action of
the exppneing punches beyond. The ex-
pandin%,x'punches are all substantially like
punch-104-shown in Figs. 5 ‘and 7: These
operate-in the openings 105, the outer face

“of each punch 104 acting against the inner
edge of the opening and forcing the metal -

ontward and expandingnot only the adjacent

‘metal;-but all the metal lying between the

two opposite punches. The result is that
it is not necessary in some cases to employ

punches for any openings in the second se--

ries before the openings 105, except the hold-
ing punches 100 just desceribed. ~The width
of each face of each punch 1s preferably
greater than the length of the bonds and
the corners are rounded, for the purpose be-
fore described of preventing rupture.

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

;sion of any of the punches of either series,

will depend largely upon the thickness of
the metal, its ductility, and the size and

75
This i1s-

80

-85

20

103

122

shape of mesh desired. The sime punches . .-

| may, however, be used for different thick-

nesses of metal within quite wide limits, but
for special classes of work it may be neces-
sary to design special punches, as will be

125

vendily understood by one understanding the -

principles of ‘sheet metal working.

After the metal comes from the machine.

thus far described, it may be passed through
other machines of a similar character and

188




i

larger size, or the second series of punthes
may be.increased in number. The punches
of this second series may also be arranged
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 herein shown, the same necessity for
a couble 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 heing siinply one of distance or degree.

~The expansion as herein described takes

15

20

25

30,

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

place laterally relative td the length of the
stock and its direction of feed, the length
being somewhat diminished in the process,
depending upon the degree of expansion.
The metal of the strands is, however, not
materially elongated. " :

108 is the die bed beneath the second
series of punches provided with opening:
corresponding to the punches. The metal
when acted on by the second series ol
punches has a tendeney to be retracted with
I consequently provide a ‘stripper

along the oufer edges of the punches. The
plate might. however, be formed in cne
piece, as plate 90, with passages’ for the
punches, but T prefer to form 1 as shown,

50 as te permit cloger examination ot tHe

35

. the puniches are withdeawn from the wétal,

40

metal, doring. the final expanding’ action.
This stripper plate is connected at its ledt

hand end. as shown in Fig. 5, to plate 00

and guided at this point. It is also support-
ed on brackets such as 110, which are vield-
ingly held up by springs like 111, When

the plates 90 and 109 hold down the expand-
ed metal and strip it, as it is termed, from
the punches. S .

In some cases it ix desived to give a fur-
ther form or shape to the expanded metal.
This mav be accomplished by nieans of an

o additional set of punches, as 112, as shown

~in Fig. 7.

—

o3 T o
These do not act as {rue expand-
ing punches, but shwoply bend the strands

Jnto - shape. cerresponding to their oufline.
Inithis way different designs may he pro-

o dueed. s Of course, when such pinches are

55

- employed. the die bed will be provided with
-corresponding openings. so that ‘the nietal

arvound the openings will act as au anvil to
support the expanded metal.. When snch

-punches are’ emploved,. the stripper plate

will, of course, be extended to correspond
with . them,  or a separate stripper plate

might be employed if desired.

When the sheet of expanded metal leaves

~‘theypunches it is complete, but to give
greater uniformity of thickness and finish
m-some cases, I prefer to employ rollers 114

and 115. 'These rollers not only serve to

smooth out or finish the produect, but they

1,062,768

also produce a pull upon it so as to assist
in the feed of the strip. :The dimexnsions
and rates of movement of the rolls at each
end of the machine must be properly pro-
portioned to the percentage of expansion
and contraction of the metal. FEven when
the discharge rolls 114 and 115 are em-
ployed, it is not always necessary to drive
them positively, but they may be discon-
nected and act solely as a guide for the
metal as it is forced through by the action
of the feed rolls 32 and 83. When the
punches are -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-

75

80

mitted by the gearing. The stock, however, . .

might be released by releasing the pressure
of the rollers during the duration of action
of the punches. : '

The invention is adapted to the forma-
tion .of expanded metal of various designs
and for various purposes. - I.do not, there-
fore, limit myself to the production of metal
as herein shown, nor do T limit myself to

the partieular mechanism hevein shown for -
the purpose of slitting the metal.
the two series of expanding punches may

So also

ba The

arranged in separate machines.

blank strips of metal when. purchased are

ordinarily in rolls or hoops. These strips
after slitting may be rolled up again and,
stored or transported preparatory to the ex-
panding aperation.. For instance, they may.
be again rolled up for transportation or
cther purposes. The width of the expanded
metal may be anything desired, depending

‘only upon the original width of the stock

anil 1he size and arrangement of the ma-
chine. This method of manufacture, which
nalkes it posgible to produce expanded metal
andd eoil 1t up for transportation and stor-
age, I consider of great importance, and, so
far as T am aware, is entirely novel. By its
use it is possible to ewploy expanded metal
in building censtructions in  continuous
strips, where heretofore it has been impos-
«ible, it having been the custom to weld or
secure the ends of short strips together.

Tt will be obvious that many advantages
ot 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 sinmiply relative to
the punch members. ’

What T claim is:

1. The method of forming expanded

.metal, which includes first slitting a sheet,

then flattening it, and then expanding it
Iaterally.

2. The method of forming. cexpanded
metal, which includes first slitting a sheet,

)

85

90

95

100

105

110:

120

125

130




- metal, which includes slitting a strip, voil-

L L]

i5

35

46

650

58

60
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then flottening it, then expanding it later-
aily; and then flattening it .

3. The method of forming expanded
meta.{,fvhich includes slitting a strip, roll-
ing it longitudinally, then expanding it lat-
erally, and then flattening it. :

4. The method of forming expanded

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

5. The miethod of forming expanded sheet
wetal, which includes. slitting a strip, flat-
tening it, expanding it lateraily, and setting
the bonds and strands in the samg plane. -

6. The ‘method. of forming expanded
metal; which includes slitting the stock, roll-
ing it flat and expanding it laterally by suc- |
cegEive rows. e Sk

7. The method of forming expanded |
metal, which includes. slitting the stock, roll-:
ing it flat and expanding it intermittently
by suecessive rows. el E

8. The method. of - forming ' expanded:
metal, which includes slitting the stock, roll- |
ing it flat and expanding it-by successive
converging rows, ‘ ' o
- 9. The method of expanding sheet metal,
which. includeg  intermittently . feeding . a ]
slitted strip and. bending: definite inclihed

rows of the material between the slits in a i

direction Jateral.to the line of feedahd in
substantially the original-plane. . =, = * =

10. The method of expanding sheet metal,
which includes  intermittently feeding ‘a
alitted. strip, and "bending sticeessively row
after row ‘of inclined rows of the material
between the slits in a direction lateral to the

line of feed and in substantiaily the original |

plane. |- . .

11. The method of expanding slitted sheet’
metal, which includes intermittently feeding
the slitted sheet and engaging the edges of
an - inclined row of bonds so as to hend the
contected strands gradually in the direction
of the original plane of the stock.

12. The method of expanding slitted sheet”
metal, whieh inctudes intermittently feeding
the slitted sheet and engaging the edges of
an inclined row of bonds so as to bend the |-
connected strands gradually in the direction
of the original plane of the stock, and flat-
tening the honds after the Bending of the
strands, '

3. The method of forming expanded
metal, which inchudes slitting a sheet longi-
indinaly, feeding it and bending individnal
strands outwardly along two rows converg:
ing forwardly in the direction of feed. :

14, The method - of expanaoug & slitted:
sheet. which inchides the simuoltameous hend-
ing of fonr fnelined vows of strands.

hich mchrdes the simultasesny Dend-

. s - . o
SO PEEN BTWE A VorgIing s rowWs ot

15, The method of expanding a slitied |4
e Ry ) i 4

B

16. 'The method of forming expanded
metal, which includes successively engaging
the edges of substantially all of the bonds of
a slitted sheet begiyning at the outer edge of
the sheet and proceeding toward the center
successively.

17. The method = of expanding slitted
metal, which includes the first steps of bend-
ing ontwardly the corner strands of a sheet
and then setting the strands. v

18. The method of expanding slitted sheet

70

75

metal, wheh ineludes first bending the corner -

strands -ontwardly and thereafter bending
the succeeding ‘strands outwardly step by
step. ' T ' L

metal, which includes the simultaneous bend-
ing of converging and diverging rows of
strands step by step. o ‘
+20. The methed of expanding slitted sheet

metal, which-includes simultaneously engag- .

19. 'The method of expanding slitted sheet’

85

ing the inner edges of adjacent bonds in -

diverging rows and bending the strands out-
‘wardly. ) : C
<21, The method of expanding slitted ‘sheet
‘metal, which includes engaging the bonds
first along converging rows -and then along

diverging rows and bending the strands out-

wardly. _
292/ The method of expanding slitted sheet

90

85

mietal, which includes successively bending .

thén-along two other inelined rows.

23. The method of expanding slitted sheet. R
100 - ..

setal, which includes sudcessively bending

| thestrands first along two inclined rows and |

the strands first along two inclined rows and -

then flong two other inclined rows
ferent angles of inclination.

metal, which includes engaging portions of

24 The method of expanding slitted sheet -

p 'd'jf‘.'_:',' S

105

the steck along two converging rows and ex-

@ 1t laterally in its original pland, |
"The method of expanding «litted sheet
metal,y which includes cngaging portions of
the stock alopg two converging rows and
théu alon;

: g two other rows, and expanding it
laterally. - , . '
26. The method of further expanding a
partiatly expanded sheet, which includes in-
‘termittently feeding the sheet and bending
outwardly diverging rows of strands,
27. The method of expanding slitted sheet

110-

115 -

metal, which~includes bending converging =~
vows of sttands wnd subsequently giving a2

stiands.

28, The methad of firther exg)andmg a’
hich' inclpdes’
holding strands near the tenter whilé i

partially expanded sheet,” whic

verging réws aré being bent outwardly.
2200 The method of expanding slitted sheet

£ converging: yowa,
sonboth ¢ of1 entdr, and bond:
ing outwardly the strands of diverging rows.

stipplemental hending to diverging rows. of

. p | o v R i o
ch ineludes bendidg cubwandly the -~
“holding fhe..

s and bond”

120

130
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- metal, which includes successiveé cyeles of

10

. sheet, which dhcludes feeding it Jongitudi--.
‘nally of the slits, #xpanding it partiglly in

15

" the lateral expansion beyond: said strands.

20

+the same plane:

25

30

35

40 -

45

b0

- tudinally, flattening it so as to partially

56

60

5.

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

31. The method. of forming expanded.

operation, each-cycle consisting of expand-
ing a portion, flattening it and then-feed-
ing it. . .- i . S

- 82. The methed ‘of expanding a alitted

its original plane in a lateral direction, hold-
ing cerfain. strands adjacent the center to
prevent excessive bending, and continuing

83. The method of forming expanded
metal, which includes forming-a strip with.
partially opened- slits, then bending the
strands laterally and setting the bonds in

84. The method -of ~forming- expﬁ.nded

metal, which includes forming a strip with |

artially opened slits, then intermittently

ending the strands and setting the bonds in
the same plane, ‘ ‘

-85. The method - of forming expanded
nretal, which includes forming a strip with
partially opened slits, then bending succes-
sively row after row of the strands setting
the bonds in the same plane. . - b

-36. The method of 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’
tiille strands between the partially opened
shits. J

metal strips, which includes partislly 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
metal, which includes the successive and re-
peated bending of a limited number of
strands of a slitted sheet, and setting the
strands into the same plane with the bonds.
'39. The - method” of forming expanded
metal, which includes slitting a strip longi- -

open the slits, expanding the strip laterally,
and flattening the expanded sheet to set the
bonds and strands in the same plane.

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

41. The method of forming expanded:
metal, which includes feeding a slitted stri
longitudinally a distance substantially equal
to the distance between centers of the slits

-| panded portion of the strip.-
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in a row, and opening a plurality of slits,

and repeating the opetration of feeding and
opening. *

42.-The method of forming expanded

metal, which includes feeding a slitted strip
a distance substantially equal to the distance
between centers of the slits in a row, and
opéning a plurality of slits, repeating the
operation of feeding and opening, and flat-
tening the expanded portion after-each open-
ing action. e .

43. The method of forming expanded
metal, which includes the successive lateral
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 phuality of

strands: laterally, flattening the bonds, and
agnin bending and flattening the strands and

- bonds. - »

46. The method of expanding slitted sheet

70 .
5
80
85

90

metal, which includes intermittently later- .

ally.bending and flattening the strands. - - -

_47. The method of forming expanded .

sheet metal, which includes slitting a sheet
and subsequently bending a plurality of

-strands simultaneously in a definite row-by -

reciprocating punches sliding against the .

edges of the bonds. - : S
v 48. The method of forming expanded

:meétal, which includes forming a flat slitted

sheet and then feeding it and engaging the

100

edges of the bonds within the slits to bend _

-the adjacent strands. .
: , . s 7 49, The method  of expanding slitted
37. The method of expanding slitted sheet |

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-
© 50. The method of expanding slitted
metal strips, which includes engaging and

turning the individual eonnecting bends be-

: 105
turning the individual connecting bonds be-

110

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. The. -method of expanding slitted

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

115

120

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. ' -

125
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53. The method of expanding
ntetal, which

bonds to expand the sheet.

o4 The method of expanding a slitted
shieet, which iucludes the engagement of hoth
edges of twa rows of bonds to bend the ad-
jacent strands.

55. The method of expanding a slitie!
sheet, which includes the engagemert of batl)
edges of a row of bonds to bend the strands,
und flattening the bonds while thus engugel.

56. The method of expanding slitted slicef
wetal, which includes engaging the 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,

37. The method of expanding slitted sheet
metal, which includes engaging the inner
edges of a plurality of bonds so as to hend
the strands outwardly -while thev are (li-
rected by means engaging the outer edges of
the bonds, and then flattening the bonds.

58. The method of forming cxpanded
metal, which includes engaging the oppasite

‘edges of a plurality of adjacent bonds of a

sl)itted sheet and expanding the sheet Iater-
ally. o

58. The method of expanding slitted sheet
metal, which includes the snecessive engag-
ing and simultaneous directing of rows of
bonds to expand the sheet.

60. The method of expanding slitted «heet

“metal, which includes simultaneousty engag-

ing both.edges of converging vows of bonils
and bending the strands ont wardly.

61. The method of expanding slitted shecot
metal, which includes simultaneously cngag-
Ing both edges of converging rows of honds,
and subsequently engaging the inner edges
of diverging rows of Londs.

62. The method of expanding slit(ed sheet

metal, which includes engaging the bands
with punches wider than the length of the
bonds and guiding the honds while the
strands aré bent outwardly, :
" 63. The methad of expanding slitted sheet
metal, which includes engaging hoth edges
of the bonds with punches wider than the
length of thie bonds and guiding the bonds
while the strands are bent ontwardly.

64, The method of bending strands for
expanding slitted ietal strips, which in-

cludes the use of punches having operating

surfaces of greater widith than the length of
the bonds and guiding the bonds while the
strands are bent outwirdly.

65. The method of expanding slifted metal
strips, which inelndes holding cortain bonds
and bending the steands connectod (herclo
to expand the &

TSN

66, The niothad of expanding slitted stosk.
which includes engaging the edges of some
of tho bonds and ihe udjacent eads of the

g : slitted ¥ strands, and bending the sirands in
neludes simultanecusly en- | fermined mannoer,
gaging the inner and outer edges of rows of |

74

a prede-

GV The methed of expasling slitted stocle,

cwhich includes engaging the edees of some

|
i
|

of the bonds and the adjacent ends of the

sstrands, bending the strauds in w predeter-

wine” anuer, aud then setling the bonds.
and strancds.
63 M he  method  of  expanding  slitted

metal, which jnelodes engaging a plurality
of howds first on one edge and then on the
other for directing the bonds and bending
the strawds. )

63 The  method  of espanding  slitted
metal, which fucludes engaging a plurality
of rows of bonds first an one edge and then
au the other for directing the bonds and
bending the strands.

0. The method  of. expanding  slitted
metal, which includes engazing o pliality
of honds first on one wdge and then « ;@ (e
cther for directing the honds and he ¥ng
the strands, and ther: settine the howd, a1
strands in the same plane,

T The metlunt  of cxpanding  slitioo
metal, which inchides engueiog o ploeadity
of rows of hopds st on one edwe and then
on the other for divecting the bouds and

P hending the Steavds, and (hen =otting the

bonds and strands in the sune phione,

2 The method of expanding o <litted
sheet, which inclindes feeding the sheet, ox-
panding i laterally and reliing it bue al-
lowitig it to foreshorten while held by the
feeding and-expandine deviees.

75 The method of expanding o zlitted
sheet, which inclu-des the epuagement of the
it mer edges of founr rows of houds for hend-
ing the adjacent strands simaltancously. .

L The method of working shicet metal.
which con-ist o eoding a continnous slit(ed
slripn vxp;uh&%ng definite rows of the same at
vight angles to tne direction of feed. and sot-
ting the bomds and =trands in the same plave.-

T The method of working sheet metal.,
which comprises feeding a long strip of
slitted metal step by step, and expanding
definite rows of (he same in the original
plane laterally of the direetion of feed.

6. The method of expanding slitted sheet
wietal, which includes feeding the strip step
by sten, and intermittently expanding the
metal laterally and flattening it as it is fed
step by step.. ] .

7. The mwethod of forming expanded
metal, which includes slitting a sheet by one
instrumentalily and then engaging in the
slits” by ancther instrumentality while the
unexpanded part of the slitted sheet is held
stationary, :

8 The  wmethad of forming. expanded
metal, which includes successively engaging
the edges of rows of honds of a previously
slitted flat sheet. and then expanding the
shect Jaterally.
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79. The method of expanding slitted sheet
metal, which includes simultaneously engag-
ing the edges of a plurality of bonds in dif*
ferent longitudinal rows.of slits to bend the
adjacent strands.

80. The method of forming expanded

sheet metal, which inecludes slitting a sheet,

feeding it longitudinally, 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 intermittently engaging the

_edges of multiple rows of bonds so as to

15

bend the adjacent strands. _

82. The method of ' forming expanded
metal, ‘which includes intermittently feed-
ing a slitted sheet and bending a plurality

* of strands laterally in a single plane.

. 20

25

83. The method of forming expanded
metal, which includes intermittentl{r feed-
ing a slitted sheet and bending a plurality
of strands laterally in a single plane and
along two converging lines. ) :

84, The method of forming expanded
metal, which includes intérmittently feed-

_ing ‘a slitted sheet and bending a plurality

30

35
. .;40
45
50
55
v 60

65

of strands laterally simultaneously in a sin-
gle 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 method of expanding slitted
sheet metal, which includes guiding a strip
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 expanded
metal, which includes slitting a sheet, feed-
ing it in a difection longitudinal of the slits,
flattening the 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 f slits, expanding the
strip laterally in its original plane, and flat-
tening the expanded strip. - :

89. The methed ‘of forming expanded
metal, which includes slitting a sheet, feed-
ing it in a direction longitudinal of the slits,
guiding the strip-along the centerfgow of
slits, and expanding the strip laterally in
its original plane by engagement:along con-
verging lines. co

90. The method of forming expanded
metal, which includes slitting a sheet, feed-
ing it in a direction longitudinal of the slits,
guiding the strip alofig the center row of

slits, and expanding the strip laterally by

1,062,768

engagement along converging lines and di-
verging lines. . ' -

91. The. method of - expanding ’slitted
sheets, which ‘includes guiding a sheet
along a definite row of slits, holdin certain
portions on each side to prevent undue beénd-
ing, and expanding the sheet laterally in
its original plane.

99. 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. e
- 93. 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, and expand-
ing the sheet laterally along converging
lines in its original plane. -

94. The method of expanding. a slitted.

sheet, which mcludes,rolling it, 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 expanding a slitted
sheet, which. includes guiding the sheet,
expanding it laterally along. convergying
lines, and flattening the bonds and strands.

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

70

75

-80°

85

*»

100

98. The method of expanding a slitted '

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 method. 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 conimon plane and finally
expanding it laterally. . ‘

100. The process of forming expanded
metal which includes successively forming
rows of meshes and successively setting the
strands of the rows whioh ‘have just been
formed while the succeeding meshes are be-
ing' formed. , i

101. The process of forming expanded
metal which includes rolling and flatten-
ing the slitted strip, punching open the suc-
cessive slits and rolling and flattening the
product. . ‘

102. The process of forming expanded
metal which includes slitting a sheet longi-
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tudinally, partially etpandmg it laterally, punches adjacent thereto while a new series
flattening the partially expanded sheet and | of meshes is being formed by the ﬁxst sefies
then further expanding said sheef. . [ of punches.

108. The process of forming expanded NORRIS ELMORE CLARK.

5 metal which includes forming a series of Witnesses:
meghes by cne series of punches and then L. G. CLazrE,
exténding the openings by another series of A. V. Brock.

Ceopies of this patent may be obteined for five cents each, by addressing the * Commiszioner of Palents,
Washington, D. c.”

It is hefeby certified thet in Letters Patent- No. 1,062,768, granted May 27,
1912, upon the application of Norris Elmore Clark, of Plsinville, Connecticut, for
an improvement in ** Expanded-Metal Ménufacture',” errors appear in the prinied
‘specification requiring correction as follows: Page 2, line 21, for the word “few”

read jed,; page 6, line 82, after the word “strands” insert the word nd,; angd that

the zaid Letters Patent should be read with these corrections therein that the same

riors Fatent No. 1,062,768,

i may conform to the record of the case in the Patent Office.
Sigrned and sealed this 1st day of July, A. D, 1913.
[smarL.] , C. C. BILLINGS,

ek

Acting Commissioner of Patents.
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