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To ull athlon it nutty concer' . 
IBe it known that I, Norris ELMoRE CARIs, 

a citizen of the United States, residing at 
Plainville, Hartfort county. Connecticut, 
have invented certain new an inseful In 
provements in Appalatus for Malufactur 
ing Expandel Metal, of whicl the follow 
ing is a full, clear, and exact description. 
My invention relates to apparatus for 

: a tufact ring expandel metal and loite 
particularly flat metal of the type set forth 
in my Patents No. 767,79S and No. 7SS,093. 
The object of the inventioi is to produce 

plates, strips or sheets of retic lated inefa economically and rapidly. 
A further object is to provide lethalist 

of simple construction for 1, r (ig is 
expanded material in long strils which ma . 
be readily coile i for tryoses of t'ais 
(1'tation and distrill ti I. 
Expanded metal of the character which 

desire to produce has previously been in: cle 
ly me by the rise of reciprocatig put it'h's 
operating upon slitted or lau'e?t strips or 
sheets as set fort it inly applicatic' 
Hi? 2,406, filed Feb. 2:3, 906. Stich pi' ('esses 
aid apparat is ('': te' satisfactorily a 
roducersatisfa'i 'y It's tilts. it y ''-' it 

ity elition : y (' s list ( ) i' \it leil: - 
is by w lich tie : it 't' of the X 
;: let sheets st! is lily treetfected 'v' 

ty skilled cler; 1's, at a higi) at if 
sced all with : \y cost of iaitt ('in; in '' if 
the nacitle. 
The nic to consists if s it is the sheets 
si is if it; y it it; it it'll listi I, 

it the tra wig it the stris slit is ty 
E. :) is f { i itti rolls s as t t it'll the slits 
; it is in "'til it is, ; it is '' is fg 
sii is tie isly will the 'a will g : 'til 
s: it, it lig (r. iii islin of the riflict. By 
'sittig' I can as "e: tile it. A fi'l it. 
lies : sei's si'i ids ('s ill.'('i ( ( at ill 
tet's :) is whether aliy clai is ('iled (it or 

it... this a wing : (tic) t lie rolls is 
i e?e rally it ('' (1 lislel gracially f', it fle 

slitical material to the fill te: it'...}, s ) 
: it is ; ; ; si31 : A talk ( lite with 

girl; it it i? rity it; it with it. 
; : it it, in the str; its the is likeli: . I 

first 'a is in v. it ; ; ; ) led () 
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expansion of three classes of slitted ma 
terial, first, material slitted transversely of 
the direction of feed or line of travel in a 
Inachine, second, material slitted longitudi 
inally of the direction of feed in the machine, 
and third. naterial slitted obliquely to the 
lit' if travel in the achine. Fall of 
these classes of slitted material retire, referally, special mechanism for produc 
ing the expansion. The expansion of trans 
Versely slitted stock is preferally accom 
lished by evlindrical rolls. The expansion 

if the longitially slitted stock is pref 
e'lly a 'collised ly the use of conical 
rolls for similtaneously acting on the 
st 'all is iiiia ('ent a diagonal row of slits, 
t gle of the 'one's being acute. The ol)- 
Fiti tely slitted strip is illustratel narrow in 
with nil );rticularly adapted for feucing. 
This is refe I'lly procuccilly le use of a 
in their (f - it'll rolls, one for each bond 
let yet the stratids, the angle of the 'ones 
locis obtuse. 
The law it g's it 'e largely (iiagrammatic, 

|it it flicietly illustrative of the inventio 
| it ille Oie a 'tail tell with expanded 
it; 'kiur t t ( prelien perfectly. 

listii' is a li in view of a iichine for 
e'; it it is let: I slitteel transversely of the 
Fiat i? ?ee E. figr. 2 is a sile yi w of the 
: It'. Fig. 3 is a plan view (if a ilia lite 
fi ' ' Matting letal slittel longituditially 

it it it f ?eed, the parts being troke 
it way to show the gearing underleath the 
tille. Fig. 4 is a view from the feeit *nel of 

e s - it iye of t cline, showing the coli 
'in' i' is, tlit is is tech: nisi : it sli 

its it i: ; lite. lig. is a litt view 
illist "it is a sei'i's ('inical rolls ('J'at 
i}). It is a still of oblitely slittle 'til. 

is: , ; is a logit litial view showing the 
st 'i () i? (tal in sectin. IFig. is a cI fail 
view if { } {e of the oltisc '; it'al 'olis, Fig. 

60 

65 

7 5 

80 

8. 

) 

S is a liagrani nati' view slowing the "t 95 
(it it is oleratioi () sitting it is it adian A. 
e Nail lig by 'ollic: I'lls, corrigating, all. 
tli i rituation if i roi of coats' ex 

: ille in lettl. Fis. :) is a tia: a Hila; it' 
\ jew six wing tit 't: till () is t'ati () i? 
sii is transversis', 'vil: )(iig at rolli (r. 
The nec'ha is a state? it Firs. : it 
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2, and the diagram of Fig. ), are for the 
construction of expanded lietal from trans 
yersely slitted stock. It is not necessary for 
the slits to be exactly at right angles to the 
length of the stock but simply that they e. 
tend generally in a transverse direction Su 
that the sheet ("an le stret cle for Vardis. 
1 is the table if the tailine oil which the 
transversely slitted stock 2 is fed. 3, 4, 5 
and 3 are cylindrical friction rolls triven at 
lifferent speeds, each successive roll revolv 
ingr at a slighly greater periteral sipeel 
than the next preceding roll. These rolls 
are arrangel in it it's all) we ; )d lelow the 
lile of travel of the stock. is the cle livery 
table where the expanded sto'l S is deliv 
e'el. The total area of the stock is in 
"reased, where: its width is decreased in 
the process of manufact lire. :) is a suitable 
living titley. () is a ge: ' wheel on the 
shaft of the triving pulley, which drives 
the lower set of rolls 3. . . and 6 by nears 
of tile trail if gear's l1, f2., 13, 14, 15. 1, 17, 
is and 19. The tier rolls 3, 4, 5 and ti 
have gears 20, 21, 22 and 23, which are 
(lriven by corresponding gear's with rotaie 
sy it the lower rels 3, 4, 5 and G'. Suit:- 
hile in eans, such is the press strew's 24, 25, 
26 : )d 2 may be enuloyed for adjusting 
the pressure exerted between the rolls (it 
adjusting the height of the top roils. The 
stock is fel befween the rolls 3-3. will tie it 
is grille, tightly. As it passes a sing, the 
fit eige is cat glit by the rills 4 - 1 \vlicly 
are travelis? at a sightly irrenter eripl.- 
er:l sitei. ilis fictional engage ent 
dr; ws lit the st it'k allel cells up the slits 
to for ei:iiigs. i' ('att 

f 
f 
7. 

The rols - i. 
it tit' s: , 1 way, it 'til till at a gre; t ("!" 
st'' t!: li i r is 1 - 4 law it, the 
st -k still 'alt ". . . 1'; vyi) it ex 
a si li is (), title y relis 5 - it lay 

it it i: It', it efinitely , it th' in its 
the size it mesh of the it’t lesired. 

\ iie site is h;t tie 'X: i) sit is 
kits la': it stock is it it is it is a lit is 

i' it st t resent a 'lilillatively ill 
isie i si fa ('e which is fiat all it lies in tie 
vitrial plane of the slick. It tle i il grail 

s 

ii Fir, ; , 2S -2S, ilicate sitatic feed 
'll s. 29.29 are st; itable slitting placie; 
and 30-3} are sit it able delivery aid finist 
is ros. This illustrates that the inve?tic 
iny Fi 'irrie () it y : ') it it () is it'ss, 
It is ''f''re c. low y ('I', it is 'e si: i ije 
a lot if itsilei, he size f int' is tie 
site six-ji e \vee, the til 29 Ele 
I'lls 3-...}, s : t: le rolling rocess it lay 
e (" !!! it is while tile lic' 'i'itti i is 
in title Ilf. lie inch leisr if the recipro 
cating ty'. . 

I Fig. : it d the liagii lig. s. 
let-lariis is illustrate for ' ', a it 
it in a y slit i? stick. 

i le: t: lit. 

r (i- 

3:2 lites tile lak. 

iii. 

i is te: ; ; ; ) f : 
s: ( ; 
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which is fed onto the table. 33 is a slitting 
roll driven by a suitable gearing (not 
shown) from the pulley 3-4, 32' indicates 
tle slittel stock. 36 indicates one of a pair 
of feed rolls driven from the pulley shaft 35 
by means of level gears 37-37. The lower 
I'll 313', 'I'''-ponding to 36, (see Fig. 8) is 
p' villed with a rear siltilar to gear 38 
with which it meshes for driving purposes. 
39 and () are two einical rolls carried by 
tle shafs 4 an 42 above the level of the 
talle 31. 43 and 44 are t w () more similar 
I'lls it (inte bell w the level of the table on 
the shafts 45 and 46. The slafs 45 and 4 (5 
ill't' innediately below the shafts 41 and 12 
and : 'e (lriven by a system of gears 47, 4S, 
19, 5t) and 51, the gears 48 and 51 being 
reset ixely in the shafts 46 and 45. 52 
a titl 53 : 'e gea's Houlted on the shafts 41 
and 2 which are driven front corresponding 
real's carried hy the shafts 45 and 16. The 
shafts it antil 42 are provided with a suita 
lic hearing referably a list airie, as 54, for 
hotlig the cones 39 in () into frictional 
cigareinent with the stock as it is fed along. 
The shafts are incline toward the direction 
ii) which the stock is losig. As the cones 
are rotated the strands of the stock are 
gripped between the surfaces of the ipper 
and lower coiles and drawn outwardly so as 
t ?oil the expantled stock 5.5. 56 and 57 
in-licate a pair of rolls shaped like the 
fi'i stus of cones, which may be employed 
for giving a further expansion to tie stock, 
its s () win at 58. A siliilar pair of rols is 
Jol inted leeath it and 57. These 'oles 
le': r tily on the oilter edges of the stock 
it in their orjoint action is sufficient to ex 
a it the c'e) it 'al rtion of the stock. 59) 

aid (it) are the elivery rolls which col (in 
illy slic oth lie lietal as it comes from the 
'I', w 'tills all k ('el it inder sufficient ten 
sit . .( ill it the olei'; if I of the law rolls 
is lifi');. The lower telivery roll is 
}ri i y get is til aili (32, while the upper 
I', it is tiriyet fire a ge; (ii tie ower roll 
sli: it is) it with gear (33 on the upper 
it if shaft. It is it it lie"essary to show the 
leti's of gearing, 's they will be readily 
inderst (). 
In the diari'a I of Fir. S. the stock is 

slitted by the rolls 33-33 is passed between 
tilt' rolls (3-36', expanded by the rolls 39 
4:3, 5 - 53'. In shoothed by the rolls 59 
a ti ?. 31 and (35 are two rollers adapted 
to : 'I’ll gile the expantlet strip transversely 
it f 'll tile stock ill strated diagrammati 
'lly at (3ti. This inay he rolled up in a 
(" ! ... its ( , f ' ' ) Veience in handling. ( )f 
c: ; It's the cirrigrating rolls 64 and 65 inlay 
le, it eit i? lesired, but by their use it is 
tissille t c () is ti' ('t expanded metal hav 
if any state or character desired by sim 

A 't'ry it’sir is the roi is 64 and 65. 
Tik stock, as delivered from the rolls 30 
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30' in Fig. 9, may also be coiled continu 
ously if desired. It is a convenient form of 
handling the stock when it is manufacturel 
in long strips. It is possible to coil the coul 
pletely expanded netal formed in this way 
with rapidity. The peripheral speed of the 
conical rolls 39 and 40 and their correspond 
ing lower rolls 43 and 44, of course changes 
gradually from the apices of the cones to 
ward their bases. The result is that the 
outer portion of the slitted strip is acted 
upon at a greater 'ate of speed, and the ex 
pansion along the outer edge is more rapid. 
This action is transliitted through the ma 
terial being acted upol toward the center, 
however, so that the central portion is acted 
upon not only by the tips of the cones di 
rectly but indirectly through the tension in 
the stock. The same general operation is 
true of the cones 56 and 57. The taper of the 
cones and the angles which their axes make 
relative to the line of feed of the stock, will 
depend upon the proportion of expansion 
w lich it is desired to effect in the material, 
upon the speed of travel of the strip, and 
upon the length of the slits in the strip. 
Figs. 5 and 6 illustrate the mechanism for expanding an obliquely slitted strip and 

the method of expansion. (38 indicates the 
strip which has. previously been slitted in 
lines oblique to the length of the strip, the 
slits overlapping or alternating relative to 
one another. (5), 70, 71. 72, 3 and 74 indi 
ate a series of cones, the angle of the taper 
of which is obtise, as shown particularly in 
Fig. 7. Below the line of travel of tie 
is located a series of corresponding 'ones. 
Three of these are shown in Fig. ( ; it are 
indicated at 19, 1 at 7:3. A strip of a - 
terial tray be said to be made 1 of two liter 
contino is strands, and (5, and the 'ent'ai 
strand 77, coincicted to the liter straills by 
the strinds is and 79. It is referred to it." conplish the expanding action gracially. 
\ series of cones are there fire revie 3. 
ind their frictional (it grippirir strfaces : " 
located so as to coperate with the strij) as it 
loves along. . The perihei'; sect the 

ton's is graduated st as to 'tries (it will 
the relative novement of the iter edges 
the laterial. The rolls St) at SO' may be 
provided to coöperate with the actio of the 
conical rolls so as to produce a tifol's ex 
a ling action. This r?tlict clai in 

The grinig strfaces (if the 'lls in a s - 

three types of any in Vition unity i? erfectly 
smooth if lesi'e (l, so as to rol't' a smooth 
product. This will, of course, retire the 
application of rinsiderable pressi'e in order 
to prodice the friction necessary for the ex 
panding action. The stir faces of the rolls 
nay, however, be roughened ol' provided 
with tectly, gir - Yes, corrigations, or pro 

8 

jections for assisting in the drawing action. 
The particular character of surface en 
ployed will depend upon the finish required 
in the product. The method or art of nuanu 
facture and the mechanism employed are of 
such character as to permit of a wide range 
of variations in the product. The product is 
flat and has all bonds and strands lying in 
the same plane. By preserving each bond 
and the portions of strands adjacent there to 
in the same plane, much greater strength of the 
product is provic lett. The flat product may 
be converted into a rouglhened or irregular 
product more suitable for certain characters 
of work by subjecting it to a corrugating 
action. Iy deferring the corrugating ac 
tion until after the complete expansion, 
many of the advantages of the flat bond and 
strand construction are preserved. The 
product, as a consequence of the process of 
manufacture, is particularly adapted for 
transportation and handling, since it may 
ise readily coiled up. I do not wish it under 
stood, however, that I consider the invention 
as limited to the operation on long strips, 
since for certain classes of work the inven tiou is peculiarly applicable to the produc tion of large plates. 
The frictional engagement herein referred 

to is such engagement as results from the 
ise of smooth or substantially smooth sur 
faces whereby slippage of the material be 
tween the surfaces is possible. 
What I claim is: 
1. A machine for fortuning expanded 

metal, consisting of means for continuously 
feeding a slitted strip, and means for fric 
ti tally engaging and continuously operat 
ing upon the strip to open the si its in a si gle plane. 

2. A machine for forming expanded 
)etal, consisting of rolls for feeding a 
slittle strip, and means for simultaneously 
(pening all the slits of a single row and re 
tailing the bonels and strancis in a single plane. 

3. A machie for forming expanded 
in retal, it cluding a plurality of pairs of rolls 
for fictitially engaging the surfaces of a 
slitted strip and opening the slits laterally in a singie plane. 

4. A machite for for ling expanded 
tet: i. ilict ling a plurality of pairs of rolls 
for 'rictionally engaging the surfaces of a at her application it it 1.939 filed .ly (, 
slitt et stri and opening tile slits laterally, 
(se of sail pairs of rolls having a different strface speed. 

5. in a lilachine for expanding sheet 
luetal, means for siitting the net al. rolls for 
rolling and flattening the slitted stock. 
means for continuously operating upon the 
sitted stock to oper the slits and at the sane 
time retain the bonds and strands in a silt gle plane. 

6. in : nachine for expanding sheet 
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metal, a pair of rolls for continuously feed 
ing and holding the slitted stock, and a sec 
ond pair of rolls for continuously and fric 
tionally operating upon the stock to open 
the slits. 

7. In a machine for forming expanded 
sheet metal, means for feeding a slitted 
strip, means for continuously operating on 
the slitteel strip to open the slits in the plane 
of the original stock, and rolls for corru 
gating the expanded strip. 

S. In a lilachine for expanding a pre 
viottsly slitted sheet of metal, a plurality of 
pairs of friction rolls having differential 
peripheral speeds for 'gaging the surfaces 
of the Inletal and opening the slits. 

9. In a machine for expanding metal 
sheets previously sitted transversely, a plu 
rality of pairs of cylindrical friction rolls 
for engaging the opposite surfaces of the 
metal, and means for giving the rolls dif 
ferential peripheral speeds. 

1(). In a machine for expanding metal, 
heals for slitting the stock to form strands, 

ille; us for opening the slits and separating 
the strands, all rolls for rolling and smooth 
ing the expanded product to set the strands 
an. iiods in a single flat plane. -. 

11. I a machine for expanding slittle 
metal, rolls for separating the straids of a 
flat slitted sheet an preserving then with 
the birds in the plane of the original stock. 

12. In a machine for expanding slitted 
letal. Ileans for "otitt It isly but gradually 
separating the strait is, aid rolls for co 
titatiously snootling the product all set 
ting the bonds and stra titls in the salt at le. 

l3, in a machine for ex): It ling slitted 
metal strips, meals for separating the 
st rands in ore lane, :( I'lls for 'orrigal - 
in the product tra is versely of the line of 
feed. 

14. A machie for extanding it slittel 
sheet which 'crises rolls for flatt (nii is 
the slittel st cl: , ; ) l rols for perfor 11) in 
the loble fictio (if stretching and flat 
tening the product. 
1. A machie for expanding a slitted 

sheet comprising it calls for sit}jecting a 
limited portion to a graclial stretching ac 
tion and means for agr:li gradually stretch 
ing the same portion subst:ntially the 
same proportional extet while a previously 
in reated or it is being subjected to the 
first actiol. 

1 (3. V in chite for exalting slitted sleets 
comprising rolls for stretching all flatter 
ing the stock and other rolls for it gain 
stretching and flattenii is fle partially e X 
panded product while previously unt realed 
stock is being subjected to the first action. 

17. A machine for expanding slitted sheets 
comprising means for stretching the slitted 
stock and rolls for rolling the product to set 
the bonds and strands in a single plane. 

1,103,033 

18. A machine for expanding slitted sheets 
('on prising means for feeding the stock at a 
'ertain speed, means for applying a stretch 
ing force at a speed to produce the desired 
total expansion and means for E.g a. 
intermediate stretching force whereby the 
total effective stretching action is divided 
into definite gradual steps. 

19. A machine for expanding slitted sheets 
including rolls for drawing out the strands 
of a transversely slitted sheet in the direc 
tion of the line of feed and flattening the 
product. 

20. A machine for expanding slitted sheets 
whitl includes a pair of smooth rolls for 
engaging the surfaces of the stock and open 
ing the slits without turning the strands on 
edge. 

21. A machine for forming expanded 
metal which includes three or more pairs of 
rolls having differential peripheral speeds, 
the excess of speed of the succeeding rolls 
being proportioned to the distance of their 
grillingr strfaces fron the gripping sur 
faces of the first pair. 22. In a machine for forming expanded 
letal fron stock slitted in staggered ar 
rangenheit, means for flattening the slitted 
"Ukk, tileans for expaneling the sane, means 

fluttening partially expanded stock, 
|It': is . or continuing the expansion and 
eas for finally flattening the same. 
2. lt a nachine for forming expanded 

Jetal frt stock slitted in staggered ar 
Ira is client. leans for flattening the slitted 
st ('k. Inca is fir expanding the same, means 
for littening partially expanded stock and 

e: is fir 'ont inting the expansion. 
24. a lithic for expanding- slitted 

-i ("k, Ileans for flatterig the stock, neans 
fir opening the slits to expand the stock and 
lic as for flatten is the expanded stock and 
setting the polids incl strants in a single 
lat le. 25. I it achine for forming expanded 

tletal frk in stock slitted in staggered ar 
'ageinent, near is for expanding the slitted 
stock, leans for flattening the partially ex 
panded stock, meals for continuing the ex 
ansion aid Ileans for finally flattening the 

product and setting the bonds and strands in 
a single plaue, 

23. a machine for forming expanded. 
let: fro) stock slitted in staggered ar 
r: i) retrient, means for expanding the slitted 
st ?ilk. In ea is for flattening the partially 
expanded stock and setting the bonds and 
str; it is ill a coluluon plane and means for 
continuing the expansion of said stock. 

27. II: a machine for expanding slitted 
: sleet nietal, a table for supporting the 
stitted metal stock and a plurality of pairs 

sm i? oth rolls for successively acting upon 
the slitted stock and serving to draw the 
stock through and feed the stock out of the 
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and open the slits and neans for drawing 
the expanded sheet from said friction 

NORRIS ELMORE CIARK 

achine and to set it and overcoming the 
tendency of the expandel stock to blackle. 

2S. in a machine for expanding a pre 
viously slitted sheet of metal, , a plurality - 

5 of pairs of friction rolls having differential Witnesses: 
peripheral speeds for engaging the oppo- A. W. BROCR, 
site surfaces of the sheet to stretch the sheet D. G. CLARI. 
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and open the slits and means for drawing 
the expanded sheet from said friction if 

NORRIS ELMORE CIARK 
niachine and to set it and overcoming the 
tendency of the expanded stock to buckle. 

2S. In a machine for expanding a pre 
viously slitted sheet of metal, a plurality - 
of pairs of friction rolls having differential . Witnesses: 
peripheral speeds for engaging the oppo- A. W. BROCK, 
site surfaces of the sheet to stretch the sheet D. G. CLARK. 

It is hereby certified that in Letters Patent No. 1,103,033, granted July 14, 1914, 
upon the application of Norris Elmore Clark, of Plainville, Connecticut, for 
improv ment in. * Apparatus for Manufacturing Expanded Metal, errors appear 
in the printed specification requiring correction as follows: Page 1, line 13, for the 
article The," first occurrence, read One, page 2, line 41, for the word “farther." 
read further; page 3, line 36, after the article “the,” second occurrence, insert the 
word strip, and that the said Letters Patent should be read with these corrections 
therein that the same may conform to the record of the case in the Patent Office. 
Signed and sealed this 11th day of August, A. D., 1914. 

SEAL. J. T. NEWTON, 
Acting Commissioner of Patents. 
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upon the application of Norris Elmore Clark, of Plainville, Connecticut, for an 
improv ment in “ Apparatus for Manufacturing Expanded Metal," errors appear 
in the printed specification requiring correction as follows: Page 1, line 13, for the 
article 'The,' first occurrence, read One, page 2, line 41, for the word “father' 

read further; page 3, line 36, after the article “the,” second occurrence, insert the 
word strip; and that the said Letters Patent should be read with these corrections 
therein that the same may conform to the record of the case in the Patent Office. 
Signed and sealed this 11th day of August, A. D., 1914. 

(SEAL. b . J. T. NEWTON, 

Acting Commissioner of Patents. 


