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UNITED STATES PATENT OFFICE.

NORRIS ELMORE CLARK, OF PLAINVILLE, CONNECTICUT, ASSIGNOR TO THE NATIONAL
METAYL FABRIC COMPANY, OF NEW YORK. N. Y.. A CORPORATION OF NEW YORK.

APPARATUS FOR MANUFACTURING EXPANDED METAL.

1,103,033, .
Application

Lo all whom it may concern :

Be it known that T, Nogis ELasore Crark,
a citizen of the United States, residing at
Plainville, Hartford county, Connecticut,
have invented certain new amil nseful Im-
provements m Appavratus for Manufactur-
ing Expanded Metal, of whichi the follow-
ing is a full, clear, and exact deseription,

My invention relates to apparatus for
manufacturing expanded metal and wore
particularly ‘flat metal of the type et forth
1 my Patents No. 767,798 and No. 788.093.

The object of the invention is o produce
plates, strips or sheets of veticulated motal
cehnomically and rapidly.

A further object is to provide wechamisn
of simple construction for producing  the
expanded material in long steips which may
be rveadily eoiled up for purposes of trans-
portation and distribution,

Expanded metal of the character which |
desire to produce has previously been made
by me by the use of reciprodating punehes
operating upon slitted or Ianceld strips or

sheets as set forth in oy applieation-
F02,406, filed Feb. 23, 1906, Such procesex

and apparatus operate satisfactorily  and
producessatisfactory results. In iy present
invention T lisve sonehl o provide peehn.
nism by which the mnnofacture of the oa
panded sheets or steips may be effected, ever
by wunskilled operators, at o high vate of
speed aind with « fow cost ol maintenance of

the machine, ‘
The miethod consists in slitting the sheets
crosleips of metal by snitable weclnniso,
atul then driwing ont the strips or <heetx by
pieats of friction rolls so as te open the slits
aind forne vetienlations, and aecomplishing
stndtapeonsly with the deaving action |
smoothitiy or finishine of the product. 1y |
i ng T T nean any treatinend whicly ond. I
les woseries of stinnds connected at e .
tevvals whether any inetad is punched cat or J
not. This drawing action of the rolls is[
f

preferably accomplished gradually from the
slitted material to the fulb open oed, o
that the capansion way take plice with
groater unformity wad withont nndige
shrain epon the steands of (he mnterinl, T
Hlusteatod e invention adapled (o

Tve

Specifieation of Letters Patent.

filed Januvary 12, 1906,

Catented July 14, 1914,
Serial No. 295,810..

expansion of three classes of slitted ma-

termal, first, material slitted transversely of

the direction of feed or line of travel in a
machine, second, material slitted longitudi-
nally of the direction of féed in the machine,
and third, inaterial slitted obliquely to the
tine of travel in the machine, Each of
these classes of slitted material require,
preferably, special mechanism for pradue-
ing the expansion.  The expiansion of trans-
versely shitted stock s preferably  accom-
plishied by evlindrieal rolls. The expansion
of the Jongitudinally slitted stock is pref-
erably wecomplished Ty the use of conieal
roll< for shmultancously  acting upon the
strands wdjacent a dingonal row of slits,
the nagle of the cones being aente. The ob-
fropirely Slitted strip is illustrated narrow in
width and particalarly adapted for feicing.
This is preferably produced by the use of a
nmber of Conieal 1olls, one for each bond
between the strauds, the angle of the cones
Leing obtuge,

The drawings are largely diagrammatic,
hat sufliciently iltustrative of the invention
fo clwble oue acqmainted  with expanded
metal working (o compreliend perfectly.

Fiawee s aonlon view of o machine for
exgiding metal slitted transversely of the

e of feed. g 2 is o side view of the
sapwes e 3is a0 plan view of o machine

for oxpanding wetal slitted longitudinally
of the line of feed, the parts being broken
wwav to show the gearing underneath the
talde. Fig. 4 is o view from the foed emd of
the wane (ype of machine, showing the coni-
cal vellss the deiving wechanism aid sup-
povts being omitted. Fig, 5 is a plau view
Hlhistrating a series of conieal rolls operat-
g ipen a steip of obliquely slitted wetal,
e i a longitudinagd view showing the
strip of metal in ~eetion, Fig, 7 is a detail
view Gf oue of the obtuse conieal rolls, g,
S ik diagrammatic view showing the con-
lnnous operation of slitting longitudinally .
expainling by conical rofls, corrugat ing., and
the formation of i roll of corrngated ex-
panded Smetal Fleo o 9s o dineramnaiie
view shiowing the continions cperaition of
slidting transverselv expanding andd rolling,

The mechant=m Mustrated in Fies 1 oand
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2.

2, and the diagram of TFig. 9, ave for the
construction of expanded metal from trans-
versely slitted stock. It is not necessary for
the shits to be exactly at right angles to the
length of the stock but simply that they ex
tend generully ‘in a (ransverse direction s.
that the sheet can he strefched forwardly.
1 is the table of the wachine on which the
transversely slitted stock 2 35 fed. 3,4, 5
wnl 6 are eyhindrieal friction rolls driven at
different speeds, each successive voll revolv-
ing at a =lightly greater peripheral speed
thun the next preceding roll. These rolls
are arranged in pairs above and below the
line of travel of the stoek. 7 s the delivery
table where the expunded stock 8 is deliv-
eved. The tetal arven of the stock is in-
ereased, whiereas its widih iz deereased in
the process of manufuchire. 9 is a suitable
driving pulley. 10 is 1 gear wheel on the
shaft of the driving pulley, which deives
the lower set of rolls 3, 4.5 and 6 by means
of the train of gears 11, 12, 13, 14, 15, 16, 17,
I and 190 The upper volls 3, 4, 5 and 6
have gears 200 210 92 and 23, which are
driven by corresponding gears which rotate
with the lower rells 37,47, 5" and 6. Suita-
ble means, sneh s the press serews 24, 25,
26 aud 27 may be employed for adjusting
the pressure exerted between the rolls or
adjusting the leight of the top rolls. The
stocl is fod between the rolls 337, whoere it
oeripped tightly, As it passes along, the
front edge is caught by the volls 417 whiels
are Lnoveling at o shghtly greater periph-
erul speed,  This frictionnl  engzagenent
drnws ot the steck and opens ap the slily
to forn openings. The rolls 5 2537 operate
te the same way, bt rolating at a grepter
speed than the volls L1 (o deaw ont the
stock =0l Tarther. The Jrawine and ex-
pansien s continued by rolls 647 and may
Lo continued dadefinitely up to the Hits
of the =ize of mesh of the product destred.
Abothe swe Lhoe that the expansion is
taking plave the stoek Iy being constantly
rotled so as o present o comparabively fin-
ishod sirface which s it andd lies o the
cviginal plane of the stock T the dingram

o g B 980287 dudicate suitable feed
relfs. 20207 yre suitable slitting punches

B
and 30--30" qve suitable Qelivery and finish-
ing rolis, This illustrates that the invention
ey b earried out by a continmons process,
It is prefereed. however, that there shall be
1 loop of considerable size formed 1o the
slitted ~teeic herween the puoch 29 arl the
rotls 3--370 so thd ihe rolling process way
he cenfinnens while the punel operation is
intermittent. the ponel being of the recipro-
cating tybe.

T Figz 3 and the dingrva of Tien 80 the
meclianism s HHust
it bl by shitted
the wchine,

stock,

AN
L4

rated for expandivg Ton-
S is the fabde of )
tdicates the blank stock .
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which is fed onto the table. 33 is a slitting
roll driven’ by a suitable gearing (not
sliown) from the pulley 34 32" indicates
thie slitted 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
rall 867, corresponding to 36, (see Fig. B) is
provided with a gear similar to gear 38
with which it meshes for driving purposes.
39 and 40 are two conical rolls carried by
the shafts 41 wnd 42 above the level of the
table 51, 43 and 44 are two more similar
rolls wounted below the level of the tuble on
the shafts 45 and 46, The shafts 45 and 46
are immediately below the shafts 41 and 42
and ave driven by a system of gears 47, 48,
19, 50 and 51, the gears 48 and 51 being
vespectively on the shafls 46 and 45, 52
and 5% wre genrs mounted on the shafts 41
and 12 which are-driven from corresponding
gears curried hy the shafts 45 and 46, The
shafts 41 and 42 are provided with a suita-
ble bearing preferably adjnstalde. as 54, for
holding the cones 39 and W into frictional
engagenrent with the stock as it is fed along.
The shafts are inclined toward the direction
i which the stock s moving.  As the cones
are rotated the xtramds of the stock are
gripped between the surfaces of the nupper
and lower cones and drawn outwardly so as
to form the expanded stock 35, 56 and 57
indlicate a pair of rolls shaped like the
frustinus of cones, whicl may be employed
For giving a further expansion to the stoek,
as shown at 58, A shnilar pair of rolls is
mounted beneath 56 and 57, These rones
bear ouly on the onter edges of the stock
and their conjoint action is sufficient (o ex-
pand the central portion of the stock. 59
and 60 arve the delivery rolls which condinu-
ally smooth the metal as it comes from the
draw rells and keep it nnder sufficient ten-
siorn <o that the operation of the draw rolls
= onniforne The Jower delivery roll s
Ariven by gears 61 and 62, while the upper
roll Gs deiven from a gear on thie lower roll
shadt aeeshing with gear 63 on the upper
roll shalt. 1o is not necessary to show the
details of gearving, vy tliey will be readily
understood.

In the disgram of Fig 8 the stock is
slitted by the rolls 33 —357 is passed between
the rolls 86--26", expanded Ly the rolls 39—
13000256 ad smoothed by the rolls 59
and 60, 61 and 65 are two rollers adapted
to corrngnte the expuled strip transversely
to Torm the stoek ilnstrated diagrammati-
eally ab 66, This may be rolled up in a
cothows 67, for conventence in handling.  Of
cottrse the corrngating rolls 64 and 65 may
bevinitled if ddesired, but by their use it is
possible to construct expanded metal hav-
i any shape or character desired by sim-
ply properly designing the rells 64 and 65.
The stock ax delivered from the rolls 30—
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‘ward their bases,

CIuoves along,
“rones 1S graduated so gs to correspond with
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30" in Fig. 9, may also be coiled continu-
ously if desired. It is a convenient form of
handling the stoci when it js manufaetured
in long strips. Tt is possible to coil the com-
pletely expanded metal forwed in ghis way
with rapidity. The peripheral speed of the
conical rolls 89 and 40 and their correspon-
ing lewer rolls 438 and 44, of course changes
gradually from the apices of the cones to.
The result is that the
the slitted strip is acted
upon at a greater rate of speed, and the ex-
puansion along the outer edge is more rapid,
This action is transimitted througl the ma-
terial being acte] upon toward the center,
however, so that the central portion is acted
upon not only by the tips of the cones dj-
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 male
velative to the Line of feed of the stock, will
depend upon the proportion of expansion
which it is desired to effeet in the material,
apon: the speed of trave] of the strip, and
npon the length of the slits in the strip.
“lgs. 5 oand 6 iltustrate the mechanism
for expanding an obliquely slitted strip and
the method of expansion. 68 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. 69,.70, 71,72, 73 and T4 indj-
cute a series of cones, the angle of the taper
of which i obtuse, as showy particularly iy
Fig. 7. Below the line of teavel of (1.
is Tocated o serjes of corresponding cones,
Three of these aye shown in Fig. 6 and aye
indicated ag GO 71 amd 787, A Steip of ng-
terial uay be said to be made np of twa guter
continnous strands 15 and 76, and the cent gl
strand 77, connected to the outer strands by
the strands 78 and 79, Te s preferred o ac
complish the expanding aclion aradunily,
A series of cones are therefore provided,
andd their frictional op LrIpPIing snrfaces |y
located so as to cobperate with the strip as it
- The periphoeral speed of the

outer portion of

the relative movement of the outer eidges of
the material. The rolls 86 and Sof may be
provided to cobperate with the aetion of the
conteal rolls so ag to produce a imiform exy.
panding action,  Phix product T elaim iy,
ancther application FHALDID filed July o
1903,

The gripping sirfaces of the volle i, all
three types of uIy inveution may be perfeetly
smooth 1f desived, so ax to prodnce w snanth
product.  This will, of course. reiquive the

application of considerabin DIesstre iy ordep |

to prodiice the friction necessary for the ex.
panding action. The stirfaces of the ol
may, however, hLe roughened or provided
with teetly, Eronves, corrugntions. op pro-

jections for assisting in the drawing action.
The particular character of surface em-
ployved will depend upon the finisl, required
1 the product. The method or art of many-
tacture and the mechanism employed are of
such character as (o permit of a wide range
of variations in the.product. The product 1s
flat and has all bonds and strands lying in
the same plane, By preserving each bond
and the portions of strands adjacent thereto
inthesame plane,much greater strength of the
product 1s provided. The flat product may
be converted into g roughened or irregular
Product more suitable for certain characters
of work hy subjecting it to corrugating
action. By deferring the corrugating ac-
tion until after the complete eXpansion,
many of the advantages of the flat bond and
strand  construction  ape pPreserved. The
product, as a consequence of the procesy of
manufacture, ig particularly adapted for
transportation ang handling, since it may
be readily coiled up.  I'donot wish it under..
stood, however, that T consider the inventio
as limited to the .uperation on long strips,
sinee for certain classes of work the inven-
tlon is peculiarly applicable to the produc.
tion of farge plates, ‘ '

The frictional engagement herein referreq
to i1s such engagement s results from the
nse of smooth op substantially smooth sur-
faces whereby slippage of the material be-
tween the surfaces is possible.

What T claim is:

LA machine for forming expanded
nietal, consisting of means for continuously
feeding a slitted strip, and means for frie-
tionally enguginge and continuously operat-
ing upon the SEELp to open the sijty in a sin-
gle plane,

2. A machine for forming expanded
nmetal, consisting of rolls for feeding
stitted strip, and means for stmultaneously

a single row amd yo.

opening all the slits of
i and strands in g single

thining the bondg
plane. :

5o A muchine  for forming expanded
inetal including a plurality of pairs of prolls
[ for frictionally engaging the surfaces of a
Flitted strip ang opening the slits laterally
|11 singde plane,
| A machine  for forming expanded
] metal, including , plurality of pairs of rolls

for frictionally engaging the surfaces of a
D slitted strip and opening the slits Laterally,
one of said pairs of yolls having a Sifferent

surface speed. i
/ 5 Ina machine for expanding  sheet
metal, means for slitting the metyl, rolls for
rolling  and Hattening tlhe stitted  stock.,
mrans for continuously oprerating upon the
I slitted stock to open the slits and at the sante
| timie retain the bonds and st rands in o sin-
| zle plane,
©80In % minchine 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 slitted strip to open the slits 1n the plane
of the original stock, and rolls for corru-
gating the expanded strip.

8. In a machine for expanding a pre-
viously slitted sheet of metal, a plurality of
pairs of friction rolis having . differential
peripheral speeds for cngaging the surfaces
of the metal and opening the slits.

9. In a machine
sheets previously slitted 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.

10. In a machine for expanding metal,
means for slitting the stock to form strands,
means for opening the slits and separating
the strands, and rolls for rolling and smooth-
ing the expanded product to set the strands
amd bonds in a single flat plane. .

11. In a machine for expanding slitteq
metal, volls for separating the strands of »
flat slitted sheet and preserving them with
the bonds in the plane of the original stock.

12. In a machine for expanding slitted
metal. means tor continueusty but gradually
separating the strands=. and rolls for cou-
tinuously smoothing the product and set-
ting the bonds and strands in the same plane.

(3. in a machine for expunling slitted
metal strips, means  for separating  the
strands in one plane, ud rolls for corrugal-
ing the product transversely of the Tine of
feed.

14. A machine for expanding a slitted
sheet which comprises rolix for flattening
the slitted stock, and volls for performiong
the double funetion of stretehing and flai-
tening the product. .

15. A machine for expanding a slitted
sheet comprising means for subjecting &
limited portion to a gradual stretehing ae-
{ion and means Tor agnin gradually streteh-
ing the same portion tu substantially the
same propertional extent while a previousty
wnireated poriion is being subjected to the
fivst action.

16. A machine forexpanding slitted sheets
comprising rolls for stretehing and flatten-
g the stock and other rolls for again
streteching and flattening e partially ex-
panded product while previously nntreated
stock is being subjected to the first action.

17. A machine for expanding stitted sheets
comprising means for stretehing the slitted

for expanding metal

stock and rolls tor rolling the product to set !

the bonds and strands in a single plane.

1,108,033

18. A machine for expanding slitted sheets
comprising means for feeding the stock at a
certain speed, means for applying a stretch-
ing force at a speed to produce the desired
total expansion and means for applying an
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

which includes a pair of smooth rolls for
engaging the surfaces of the stock and open-
ang the slits without turning the strands on
edge.

91. A machine for forming expanded
metal which includes three or more pairs of
rolls having differential peripheral speeds,
the exeess of speed of the succeeding rolls
being proportioned to the distance of their
aripping surfaces fromn the gripping sur-
faces of the firsg pair.

»2. In a macline for forming expanded

metal from stock slitted in staggered ar-
rangentent, means for flattening the slitted
sock, means for expanding the same, means
v Hattening partially expanded  stock,
mreans o continuing the expansion and
means for finally flattening the same.

9% T a machine for forming expanded
jwetal Trom stock slitted in staggered® ar-
rangeent. weans for flattening the slitted
stock, means for expanding the same, means
for Hattening partially expanded stock and
wenns for continning the expansion.

21 In o machine for expanding. slitted
ctock, means for flattening the stock, means
for opening the slits to expand the stock and
means for fattening the expanded stock and
setting the bonds und strands in a single
plane.

25, In u wmachine for forming expanded
metal from stock slitted in staggered ar-
angement, means for expanding the slitted
stock, neans for flattening the partially ex-
panded stock, means for continuing the ex-
pansion and means for finally flattening the
product and setting the bonds and strands in
a single plane,

96. I a machine for forming expanded .
s

metal from stock slitted in staggered ar-
rangement, means for expanding the slitted
ctocle, means for flattening the partially
expunded stock and setting the bonds and
<trands in a common plane and means for
continuing the expunsion of said stock.

97. In a machine for expanding slitted
<heet metal, a table for supporting the
ctitted metal stock and a plurality of pairs

o f wigoth 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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machine and to set it and overcoming the | and open the slits and means for dravimg

tendency of the mjpu;uled stock to buckle. | the expanded sheet from said friction yall
28. In a machine for expanding a pre- COPRTAE 10 S e ,

viously slitted sheet of meltal,:a f)lurality - NORRIS ELMORE CLARIK

of pairs of friction rolls having differential Witnesses:

periplieral speeds for engaging the oppo- A. V. Brocr,

site surfaces of the sheet to stretch the sheet | D. G. Crark,
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md 01)011 the slits ‘md means f01 dm‘wmv
the expanded sheet from said frietion wail

i NORRIS ELMORE CLARK -

machine and to set it and overcoming the
tendency of the expanded stock to buckle.

28, In a machine for expanding. a pre-

_ \1omly glitted sheet of metal,.a plurahtv
of pairs of friction rolls having differential | Witnesses: :

periphieral speeds for engaging the oppo- ALV BROCI\,
site surfaces. of the sheet to stretch ‘the sheet I D.G. Cuazrx,

It is hereby céftiﬁed that in Letters Patent No. 1,103,033, grﬁnfed Julv 14, 1914,
‘upon the appllcatlon of Norris Elmme Clark, of Plamvﬂle, Lonnectlcut for an
impros ment in. “Appmatus for Manufacturma Expanded Metal _@ITOrs appear
in the printed spemﬁcatmn _regulrmg_correctlon as follows: Page 1, lme 13,‘ for the
article .“The,” first occurrence, 1'Iead One; page 2, line 41, fdi' the word *“farther”
read frirtfeer;' page 3, line 36, after the article *“the,” second occurrence, insert the -
“word strip; and that the said Letters Patént should be reéd with these corrections

thereib that the same may conform to the record of the case in the Patent Office.

Signed and seated this'11th day of Aﬁgust; A.D., 1914. -
[SEAL.] L . . J.T.NEWTON,

 Acting Commissioner of Fatents.

| Corrections in Lettérs Patent No. 1;103,033_.
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Corrections in Letters Patent No. 1,103,033.

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 an
improt :ment in ‘‘ Apparatus for Manuf:lcturing' Expanded Me.t,al,” errors appear
in the printed épeciﬁéation requiring correction as follows: Page 1, line 13, for the
article *‘The,” first occurrence, read One; page 2, line ;11, for the word ‘‘farther”
read furt/ter;,' 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 Augﬁst, A. [;., 1914.

(sgaL.} . J. T. NEWTON,

" Acting Commissioner of Patents.



