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2,307,889 

STATES PATENT OFFICE 
2,307,889 

METHOD AND APPARATUS FOR, CUTTING 
WEBS 

Paul Korsgaard, Chicago, Ill., assignor to Johnson 
& Johnson, New Brunswick, N.J., a corporation 
of New Jersey 

Application August 13, 1941, Serial No. 406,643 
(CI. 164-22) 22. Claims. 

This invention relates to the manufacture of 
filter discs and more particularly those manufac 
tured from thin tenuous sheets of material. 

Filter discs of this type are used extensively in 
the processing of milk where discs of thin WebS of 
carded cotton are employed. In Some instances 
these carded webs of cotton are faced on one side 
with a disc of gauze, in other instances they are 
faced on both sides with discs of gauze, and in 
still other instances the carded webs are used 
Without fabric reinforcings. 

It has been the practice in the past to die-out 
or punch these discs from a strip of material 
either by punching a single disc at a time, or by 
punching a plurality of discs at one time With a 
multiple die head. In the latter instance, it also 
has been customary to stack a plurality of cut 
sheets of Web together and punch through these 
stacked sheets with a multiple die head. The 
foregoing procedures, however, are unsatisfac 
tory, i.e., when a single disc is being punched and 
When plurality of discs are being punched be 
cause even in the latter procedure it is necessary 
first to stack the multiple piles of webs, align 
them properly under the die head, cause the die 
head to puncture through the stacked sheets, and 
then remove both the cut discs and the remainder 
of the web, and repeat this procedure for each 
successive stack of webs. Obviously such pro 
cedures are uneconomical both as to cost and 
time consumed. 
As is appreciated by those skilled in the art, 

many problems are involved in handling tenuous 
webs of material Such as carded slivers of cotton. 
and particularly in cutting clean-cut sections 
such as discs therefrom. The very filmy nature 
of the material makes it difficult to feed in a con 
tinuous manner and the structure of the sheets, 
that is, the fibrous character thereof makes it 
difficult to Sever in a clean-cut manner Without 
drawing or dragging more or less fibers. This 
latter difficulty is particularly troublesome when 
it is attempted to cut discs from a continuously 
traveling web of filmy material such as a carded 
web of cotton or other cellulose fibers. The mat 
ter of retaining the Web taut and properly Sup 
porting it while accurately and cleanly cutting 
and the carrying away of the scrap material pre 
sents even further problems particularly in a con 
tinuously operated machine. 

It is the purpose of this invention to provide 
an improved method and machine for cutting 
filter discs from a continuous Web of tenuous 
fibrous material such as a carded Web of cotton 
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as to permit economical and efficient manufac 
ture of filter discs on a mass production scale as 
distinguished from piece operation. 
Other objects and advantages Will be apparent 

from the following description given in connec 
tion with the drawings in Which: 

Figure 1 is a schematic lay-out drawing illus 
trating the method and mechanisms used in . 
manufacturing filter discs in accordance with this 
invention; 

Figure 2 is a front elevation of a section of Web 
illustrating the pattern or position of the cuts 
made by the Several cutting dies; 

Figure 3 is an end elevation of the die-out ma 
chine taken from the discharge end of the ma 
chine; 
Figure 4 is a side elevation of the die-out ma 

chine partiy in section and taken on three differ 
ent planes, the better to illustrate certain in 
terior portions thereof; 

Figure 5 is an enlarged side elevation of the 
anvil for engaging the cutting die; and 

Figure 6 is an end elevation of the same. 
General Operation 

Referring to the drawings, the general lay-out 
and method. Will first be described for a better. 
understanding of the mechanisms involved. As 
illustrated in Figure 1, a web of cotton f, is illus 
trated as coming off a card machine 2, of any well 
known construction from which the web is passed 
through a starch mangle 3, and a drier 5, after 
Which it is passed between a set of draw rolls , 
and then through a constant tension or take-up 
device 9, to the constant feed rolls , for receiv 
ing the Web at the upper end of the die-out ma 
chine. From the constant feed rolls , the web 
is permitted to form a take-up loop as at f3, and 
is then fed to the upper of four sets or pairs of 
Wertically arranged and intermittently rotated 
feed rolls 5, 15a, 5 b, and 5c, and into a suc 
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tion pipe 7, which receives the remnant or scrap 
web after the discs have been cut therefrom, and 
transfers the scrap to a re-work machine (not 
shown). The loop 3 is necessary to accommo 
date the alternately taut and slack condition of 
the Web created in converting the continuous feed 
to an intermittent feed. 
The change from continuous to intermittent 

feed is desirable because the web is initially 
formed and is passed through the starch, drying, 
and drawing apparatus and thereafter discharged 
in a continuous manner whereas due to the struc 
tural character of the web, it is very difficult, if 

in a continuous operation and in such a manner 5 not impossible, to cut portions therefrom while 
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there is any appreciable relative linear movement 
between the web and cutting device. It is there 
fore desirable to feed the Web intermittently and 
in such a manner through the cutting device, 
that the web is stationary while the actual cut is 
Imade and is fed or moved between cutting Opera 
tions of the cutting mechanism. With the fore 
going in mind, the feeding mechanism will first 
be described. 

Feeding mechanisms 

5 
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As previously stated, the carded Web either with 
or without a fabric facing on one or both sides 
is guided by any suitable means from the Con 
stant tension take-up roll to the upper constant 
speed feed rolls , extending across the machine 
between the side plates 8. The upper feed roll 
ti, is carried by the rear end of the arms 9, 
pivoted to the side plates, and is Spring urged 
toward the lower roll journaled in the side plates 
28, as illustrated in Figure 4. In order to permit 
separation of the two rols if, for insertion. Of 
release of the Web, arms 9 may be rocked clock 
wise by the release mechanism 29, which actuates 
a pair of cams 23a to rock arms 9 clock-wise 
(Fig. 4) and raise the upper roll . 
The rols , are geared together for positive 

rotation by gears 2, and the lower feed roll is 
driven through the lower gear 2, carried upon 
One end of Said roll and Which engages a reWerS 
ing gear 22, on a counter shaft 23, which latter 
gear in turn is driven by a chain. 24, passing over 
a sprocket on shaft 23, and also over a sprocket 
25, on the upper stripper can shaft 26, also jour 
naled in the side plates 3. Shaft 26, is in turn 
driven from the upper main can shaft 27, by a 
chain. 23. The upper camshaft 22, is journaled 
in bearings carried by the upper rear bolster plate 
29, and is driven through a gear 33, secured to 
the shaft and which engages a gear 3, carried 
by the lower main cam shaft 32, journaled in 
bearings carried by the lower rear bolster plate 
33. Both bolster plates 29 and 33, are supported 
by the side plates 8. Gear 3, is driven by an 
intermediate gear 34, which in turn is driven by 
gear 35, on a shaft 35, which in turn is driven 
through V-belt 3, from the main motorized 
variable speed unit 38, also carried by the bolster 
plates 23 and 33. It will be understood that the 
foregoing train of driving mechanism is so : 
Selected that the various shafts and the continlil 
ous feed roils are driven at the desired Speeds. 
As previously stated, the web which is received 

by the constant feed rolls , is fed thereby to 
the first or upper set 5, of a series of four pairs 
of vertically arranged, intermittently driven feed 
rolls 5, 5a, 5b, and c. Each pair of these rolls 
is arranged so that one roll may be noved a Way 
froth the other to facilitate threading the Web 
through the machine, and for relief in case of 
jams. Each pair is geared together on the left 
side of the machine, and powered on the right 
side, a reversing gear being employed to obtain 
the desired direction of rotation as will be ex 
plained hereafter. 
provided between the constantly driven rolls if, 
and the intermittently driven upper rolls 5, as 
previously stated. 

In the case of the upper rolls 5, the outer roll 
is the movable roll and is supported by the free 
ends of arms 49, pivoted on the side plates 8. 
The arms 68, are spring urged counterclock-wise 
thus urging the rolls 5, together. The two rolls 
5, are geared together by gears 4a (Fig. 3) and 

the inner roll of the upper rolls 5, is driven 

A take-up loop or slack is , 
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through gear 4, which engages a reversing gear 
42, on the stub shaft 42d. The latter shaft is 
driven by a chain 43, which engages a Sprocket 
on the stub shaft 42d, and a sprocket on the 
outer roll of the adjacent lower pair of rolls 5d, 
which rolls are also journaled in the side plates 
8, and are geared together by gears similar to 
gear 4 a. The inner roll of rolls 5d., is the mov 
able roll and is Supported by the free ends of arms 
49a pivoted to the side plates 8, and Spring urged 
counterclock-Wise (Fig. 4) to cause the rolls 5d. 
to approach each other. The outer roll of the 
rolls 5a, is driven by a chain A4, engaging a 
sprocket on the outer of rolls 5a, and the Outer 
of rolls 5b, the latter also being journaled in 
side plates 8. The rolls 5b, are geared together 
on the left side of the machine (Fig. 3) and the 
outer roll 5b, is driven by means later to be 
described. The inner roll of the pair of rolls Sb 
is the movable roll of this pair and is supported 
by spring urged arms 46b, similar to arms 4 a. 
The lowermost pair of rolls f3c are also geared 
together and the Outer roll is driven from the 
Outer roll 5 b by a chain 45, traveling over 
Sprockets on the outer of rolls 5b and 5c. The 
inner roll 5c is the movable roll and is sup 
ported by arms 4c pivoted to the side plates 
8, and Spring urged clock-wise so as to cause 
the two rolls 5c normally to engage each other. 

In order to intermittently rotate all four sets 
of rolls S, 5d., 5b, and 5c, the outer roll 5b, is 
provided with a one-way clutch 46, which carries 
a gear 43, engaged by a toothed sector gear 59, 
which is connected by connecting rod 52, to a 
crank 54, secured to the lower cam shaft 32, 
which in turn is driven from the drive unit 38, 
as previously explained. Wariations in feed may 
be obtained if desired by an eccentric stud (not 
shown) at one end of the rod, the angular po 
sition of Which Stud increases or decreases the 
crank circle. The latter mechanism is so con 
structed that upon clock-wise movement of sec 
tor 50, the four pairs of feed rolls 5, 5a, 5t, 
and 5c are all rotated in a direction to feed a 
Web therebetween downwardly the proper dis 
tance for one series of cutting operations by the 
cutting mechanism as Will be later described. 
Upon return or counterclock-wise movement of 
sector 50, the feed rolls remain stationary due 
to the over-riding of the one-way clutch 46. 
In order to facilitate initial insertion or feeding 

of a web through the intermittently driven feed 
rolls, the Outer feed roll 5b, is provided with a 
hand crank 56, (Fig. 3), by means of which the 
intermittently driven feed rolls may be manually 
operated. 
In threading the nachine, with clutch 46, dis 

engaged or power off, as the end of the material 
is passed through rolls E 3, 5, 5a, etc., slack 
may accumulate between the press and drier. 
This may be taken up by hand cranking the 
feed rolls at a higher rate of speed than the 
power rate. After the slack is taken up and prop 
er tension obtained, the clutch is engaged or 
power turned On, and the power feed picks up 
from the hand feed. 
To insure for more accurate feeding of the 

web by the intermittently operated feed rolls, 
and to prevent the momentum of the rolls from 
causing them to over-ride the one-way clutch 
at the end of the power stroke of the sector gear, 
the inner lowermost roll 5c, carries a brake 
drum 60, which is engaged by a brake arm 6t, 
spring urged into contact with the drun thus 
preventing any free and unwanted movement of 
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the feed rolls. The brake arm 6, is automati 
cally periodically released, so as to permit rota 
tion of the feed rolls, by rotation of a lever 63, 
pivoted intermediate its ends at 64. The other 
end of the lever 63, carries a roller which en 
gages a cam 66, carried by the lower stripper 
cam shaft 68, which in turn is driven by a chain 
70, from the lower main camshaft 32. Cam 66 
is so shaped and timed as to release the brake 
just before the power stroke of the sector gear 
commences, and to gradually apply the brake 
just before the end of the power stroke and pre 
went any over-running of the feed rolls, and ac 
curately controlling the movement thereof. Thus 
the brake mechanism in combination. With the 
accurately adjustable feeding mechanism pro 
duces an extremely accurate control of the feed 
of the Web. 

Io facilitate insertion or threading of the Web 
with the machine stationary and in open die posi 
tion means are provided for releasing the brake 
to permit hand cranking of the machine. This 
means consists of a crank 98 pivoted at 9 and 
carrying a Wedge 92. When the Crank is ro 
tated clockwise wedge 92 enters between the can 
66 and the cam roller rocking lever 63 counter 
clock-wise to release the brake. When the ma 
chine is again operated under power a small lug 
93 on the cam 66 strikes the lug 92 and removes 
it from between the cam and the cam roller thus 
restoring the brake to automatic operation. 
From the foregoing, it will be understood that 

the Web to be cut is led from the carding ma 
chine through the starcher, drier, draw rolls, 
tension rolls, and feed rolls i, in a continuous 
manner, which continuous feed is converted to 
an intermittent feed by rolls 5, 5d., 55, and 5c, 
by which the web is fed through the machine 
and the remainder into the suction pipe . Dur 
ing the intermittent periods when the Web is 
stationary the cutting of the discs takes place. 

Cutting mechanisms 
The cutting of the discs takes place in tWO 

stages of successive cuts, i. e., first a Series of 
three discs are cut out successively across the 
width of the web and immediately thereafter a 
second series of three discs are cut successively 
and in staggered relation to the first three discs 
across the width of the web. It has been found 
slightly preferable to so arrange the cutting of 
the discs that each of the six discs cut from 
the web are cut, successively over a short period 
of time all within the stationary period of the 
web rather than in a succession of groups of cuts 
and much preferably to cutting all discs in one 
single cut. The mechanism for cutting the discs 
from the web of material will now be described. 
The illustrated machine has provision for die 

cutting six discs from the Web of carded mate 
rial as it is passed between rollers 5d., 5b, and 
5c. Three discs are cut, preferably in rapid 

succession, with their centers upon a common 
horizontal line extending midway between and 
parallel to rollers 5a, and 5b, during that period 
when the Web is stationary, betWen feeding nove 
ments. A second series of three discs is cut by 
a second but similar set of dies and aSSociated 
mechanisms, also preferably in Succession and 
with the centers of the discs arranged on a coin 
mon horizontal line midway between and par 
allel to rolls 5b and 5c. These latter discs are 
preferably cut a little later in the cutting cycle 
than the cutting of the first three discs and fur 
thermore are arranged in staggered relation to 
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3. 
the first three discs both vertically and horizon 
tally as is clearly shown in Figure 2. 
The mechanism for cutting these discs from 

the Web is of the type employing a stationary 
cylindrical die and a movable anvil although it 
is conceivable that the reverse order could be 
employed. The mechanism for cutting the up 
per three discs is similar to that for cutting the 
lower three discs, therefore the upper series Only 
will be described in detail. As can be seen par 
ticularly from Figs. 3 and 4, there are provided 
three cylindrical horizontally arranged upper die 
holders of, carried by a horizontal rigid upper 
and outer bolster plate 93. The die holders are 
preferably threaded and adjustably retained 
within the bolster plate by means of inner and 
Outer adjusting nuts 05. The cutting edge of 
the die is preferably made of a separate and 
removable insert ), fitted into the end of the 
die member 10, and detachably held thereto by 
a lock ring 09. 

Operatively associated with each of the dies 
0 is an oscillating anvil. It is preferred to 
mount each anvil independently in order to pro 
vide for Separate adjustment of each anvil rela 
tively to its die although the three anvils may 
be carried by common Support and operated as 
a unit from a single cam, if desired. As illus 
trated, each anvil is carried by an arm 5, piv 
oted about a horizontal axis f, above the dies, 
and Offset from the plane of the cutting edge of 
the knife portion (, of the die C f, for reasons 
which will appear more clearly hereafter. The 
lower end of the arm. Which carries the anvi is 
provided with a pair of rollers f 8, which engage 
a pair of cans 2, carried by the upper main 
can shaft 27, and is retained in engagement 
therewith by a tension spring 23, secured to the 
arm 5, and the bolster plate 29. The cams f2, 
are so arranged and timed that the arm 5, and 
the anvil carried thereby, is moved into engage 
ment With the cutting die during that period in 
the cycle of operation when the web is stationary 
and held taut by the rolls 5a, and 5b, i. e., 
between feeding movements. 
The anvil is carried by the lower end of arm 
5, in such a manner as to permit universal ad 

justment of the anvil relatively to the cutting 
die and for this purpose is supported upon a 
dome-shaped base 25, rigidly secured to the 
lower end of arm 5, and comprises a cap or 
anvil block 27, having an under concave sur 
face or Socket, shaped to fit the dome-shaped 
base and to permit universal adjustment of the 
anvil to bring the outer die abutting face thereof 
in exactly the same plane as the plane of the die. 
The anvil block 27, is frictionally retained in 
contact with the base 25, by means of studs 29, 
(Figs. 5 and 6) projecting outwardly from the 
base member 25, and through the annular por 
tion of the anvil block 27, in conjunction with 
Springs 3 as shown in Fig. 5. The anvil block 
27, is preferably provided with a hardened an 
nular insert or anvil ring 33, seated within a 
groove formed within the outer face of the anvil 
holder and retained therein by a locking ring 
34, in position to engage the annular cutting die 
f07. Anvil ring 33, may be cushioned within the 
anvil block 2, by means of a resilient seating 
ring 35, to permit lininute and final adjustment 
of the anvil relatively to the die, as the two en 
gage each other, and also to take up the shock of 
impact as the anvil strikes the die. 
From the foregoing construction it will be ob 

vious that complete and accurate adjustment of 
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the anvil relatively to the die is permitted and 
assured. In other Words, cutting, contact be 
tween the anvil and the entire cutting edge of 
the circular die is permitted and in fact caused 
whereby the thin tenuous Web of fibrous mate 
lial usually cotton, is cleanly cut upon contact of 
the anvil With the die. 
As previously described, the die supporting arm 
5, is pivoted about a point , offset from the 

plane of the cutting edge of the die 7. This 
offset distance is slightly greater than the thick 
ness of the anvil and block, i. e., it is not merely 
an offset to compensate for the thickness of the 
anvil. Because of this construction, the anvil 
approaches the die through an arcuate path or 
compound movement having a component sub 
stantially normal to the plane of the die and a 
component inclined thereto and someWhat par 
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allel to the plane of the Web. The result is that . 
although the anvil strikes the die Squarely 
throughout the entire cutting edge of the die as 
the anvil first engages the die, the rubber insert 
yields slightly and there is a slight additional 
movement of the anvil along its arcuate path 
producing a slight wiping, or, in effect, combina 
tion cutting and tearing action of the anvil after 
it first strikes the die. This latter movement 
Which is in addition to the movement of the anvil 
toward and from the die separates the cut disc 
from the web thus assuring absolute clean-Cut 
separation of the fibers after engagement of the 
anvil and die and eliminates any pulling action 
or raveling of the fibers as the discs are separated 
froin the Web. 
In the preferred embodiment of this invention 

there is a separate arm 5, pair of cams 2, and 
anvil mechanism for each die 07, and the cams 
2, for the three upper anvils and aSSociated 

dies are so arranged on shaft 2 that their high 
points are approximately 10 degrees apart from 
each other, thus each anvil is actuated at a little 
different period in the cycle of cutting operation 
and the operating load is distributed throughout 
the cutting cycle rather than being concentrated 
at one point. This tends to provide for a smooth 
operating machine having less vibration, shock, 
and strain upon the motor. It further permits 
of individual adjustment of each anvil to its as 
sociated die without affecting the setting of the 
other anvils and die. 
To provide for a second series of three discS to 

be cut from the web, a second series of three dies 
fa, are positioned between the feed rolls 5b 
and 5C. 
discs a are three anvil mechanisms 2a car 
ried by arms 5a pivoted below the dies at 
Alia and at a point offset from the plane of cut 
ting as explained in connection. With the upper 
group of anvils. It is also preferred that these 
lower anvils be operated successively by cams 
! 2 a. as described in connection with cams 2 
and also successively with relation to the upper 
cams 2 so that the load and shock caused by 
the lower cams is spread over the cycle of cutting 
operation, while the web is stationary between 
feeding movements. As shown in Figures 2 and 
3, the lower dies ea are staggered so as to come 
in between the upper dies both laterally and Wer 
tically, thus permiting an extremely close group 
ing of the discs and minimizing the Waste of Web 
material. By spacing the lower dies an appre 
ciable distance below the upper dies and Operat 
ing the upper dies prior to the lower dies, Sufi 
cient web material remains after the first three 
discs are cut to permit proper feeding of the Web 

Cooperatively associated with these 
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by the Web itself and proper holding of the Web 
while the Second series of three discs is being 
died-out. 

Stacking mechanism. 
A stripper mechanism is provided for positive 

ly ejecting the cut discs through the center of 
the die and stacking them. The ejector mecha 
nism comprises a plunger 5, which projects 
through the center of the anvil and is connected 
to one arm of the three-armed lever 52, pivoted 
at iS4, and urged counterclock-wise by spring 
56, attached to the second arm of the lever. 
The third arm of the lever carries a roller which 
engages a can 38 carried by the Shaft 23. While 
the plunger 58 could be actuated from the main 
cam shaft 2 it has been found preferable to 
drive the plunger from the upper shaft 26 to 
avoid congestion on shaft 27 and to give better 
control of the stripper mechanism. Cam 58 is 
so arranged and timed that plunger 5 is actu 
ated to push the cut disc into the interior of 
the die immediately after it is cut by the anvil, 
and prior to the Succeeding feeding movement 
of the Web. 
As the cut discs are discharged through the 

die they pass out on to a half circular rack 
69, where they are stacked and may be col 

lected and renoved at Will. 
There is a stripping mechanism and discharge 

rack for each of the associated upper anvils 
and dies, and also a stripping mechanism (not 
sh OWn) for each of the lower anvils which dis 
charges the cut discs through the dies 3 a. and 
out through racks 6d. 

Conting mechanisin, 
In manufacturing filter discs of the tenuous 

material commonly used and contemplated being 
Cut in the machine of this invention, it is de 
sirable, although difficult, to count the discs after 
they have been cut, particularly at the speed 
at Which the discs are cut. 
For this reason a counting and indicating 

mechanism has been embodied in the machine 
5 which inserts an indicating medium such as a 

strip of paper into the stack of cut discs, after 
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a predetermined number has been cut, as they 
are being discharged through the die, thus facil 
itating packaging of the discs after they are cut 
from the Web. For this purpose a roll of paper 
tape 70, is supported above each die in position 
to be fed between a pair of feed rolls 2 (Fig. 
4) thence through a sheet metal paper guide 
and Over the cutting edge of the dje S. The 
upper roll is driven by a chain a 3 (Fig. 4) from 
a shaft 75, which functions as a line shaft for 
three paper feeding mechanisms located on the 
upper bolster plate. Shaft 5 is driven by a 
chain. T6 (Figs. 3 and 4) from another shaft 
15a, which functions as a line shaft for three 

paper feeding mechanisms located on top of the 
lower boister plate. When shaft Sa is rotated 
a fraction of a turn, all six paper feeding mecha 
nisms are actuated and eject a short piece of 
paper therefron. 
Shaft 75a is driven or actuated once in any 

desired number of cutting cycles by a pawl and 
ratchet arrangement driven by the sector gear 
through a connecting rod T8. The connecting 
rod rocks a pair of plates 79 journaled on the 
shaft 5a, which plates carry between them a 
pair of pivoted pawls 3D and f3, engageable 
With ratchets 82 and 83. The ratchet, 82 
is fixed to a sprocket 84 both being free to rotate 
on the shaft 5a, and advances one tooth each 
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stroke of the connecting rod 78, driving a chain 
85, around an idler sprocket 86, Spaced far 
enough away to allow for the number of chain 
links desired, this being the number of discs to 
be counted or indicated. The other pawl 3 f is 
normally held out of engagement with the ratchet 
83, by a spring. The ratchet 83 is fixed to 
the shaft 75a and when it is engaged by pawl 
8, it will turn the shaft 75 and actuate all 
of the paper feeding mechanisms. 
The engagement of the pawl 3: With the 

ratchet 83 is brought about at the proper in 
tervals by a small roller 83, carried by an ex 
tended chain pin of the chain 85, which roller 
engages a laterally projecting lug on the pawl 
8?, and forces the pawl into engagement posi 

tion. With the ratchet. According to the number 
of links on the chain and the number of teeth 
on the ratchet the feed rolls 72 will be operated 
to feed a length of paper tape along with the 
web of material being cut so that upon the next 
cutting operation the tape will be cut and left 
projecting into the pile of discs. If the paper 
tape is of some readily distinguishable color, it 
will appear very plainly as the discs are dis 
charged through the die and on to the racks 
60, thus indicating any desired number of discs. 

It will be understood that there is also a count 
ing mechanism as described, for each of the 
lower dies, a portion of which latter mechanism 
is shown at 72d. (Fig. 3). 
From the foregoing, it is believed to be ap 

parent, particularly to those skilled in the art 
that there has been provided a method and ma 
chine capable of cleanly cutting and stacking 
discs from a relatively wide web of flimsy, ten 
LOUIS material in a continuous Operation and With 
a minimum of Waste. It will also be readily un 
derstandable that When such a machine is used 
in connection with a series of devices as described 
complete processed, starched, and counted discs 
can be provided by a continuously operable sys 
ten in an economical and efficient manner. 

It will be obvious to those skilled in the art 
that minor deviations and variations may be 
made from the apparatus and method disclosed 
Without departing from the Spirit and scope. Of 
the invention as defined in the appended claims. 

I claim: 
1. The method of forming filter discs which 

comprises the steps of, intermittently feeding a 
web to a series of cutting dies, and successively 
cutting a series of discs with said dies while the 
web is stationary between each feeding move 
ment. 

2. The method of forming a filter disc from a 
web of material which comprises the steps of, 
intermittently feeding a web of material to a 
plurality of series of cutting dies, Successively 
cutting a series of discs from said web of mate 
rial while said Web is stationary between feeding 
movements, and thereafter cutting a second Se 
ries of discs successively in staggered relation to 
said first discs also while said web is stationary 
between feeding movements. 

3. The method of forming filter discs which 
comprises the steps of, constantly feeding a Web 
of material to a cutting machine, converting said 
feed to an intermittent feeding movement to a 
series of cutting dies, successively cutting a series 
of discs with said dies from said web while the 
latter is stationary between each feeding move 
ment, and thereafter discharging the cut discs 
and scrap Web. 

4. The method of forming filter discs which 
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comprises the steps of, intermittently feeding 
a formed, treated, and dried Web to a Series 
of cutting dies; cutting a series of discS from 
said web while said Web is stationary; and there 
after discharging said discs and Scrap web from 
said machine. 

5. The method of forming filter discs which 
comprises the steps of, intermittently feeding the 
formed, treated, and dried web to a series of cut 
ting dies; cutting a series of discs from said Web 
in Succession. While said Web is Stationary be 
tween feeding movements; and thereafter dis 
charging the cut discS and scrap web from Said 
machine. 

6. The method of forming filter discs which 
comprises the steps of, constantly feeding a carded 
web to a die-cutting machine, intermittently 
feeding said formed Web to a plurality of series 
of cutting dies, cutting a series of discs from 
said web while said Web is stationary, thereafter 
cutting a second Series of discs from Said Web 
while said Web is Stationary betWeen feeding 
movements and in staggered relation to Said first 
series, and discharging said discs and Scrap web 
from said machine. 

7. The method of forming filter discs which 
conprises the steps of, constantly feeding a 
carded web to a die-cutting machine, intermit 
tently feeding said formed Web to a plurality of 
Series of cutting dies, Cutting a series of discs 
from said Web in succession While said Web is 
stationary between feeding movements, there 
after cutting a second Series of discs from said 
web successively and in staggered relation to said 
first series while said Web is stationary between 
feeding movements, and discharging said discs 
and scrap Web from Said machine. 

8. The method of forming filter discs from 
tenuous sheets of material which comprises the 
steps of, holding a web at two spaced points and 
cutting the web while so held by moving a cutting 
means into contact with said Web in a direction 
normal to the plane of said web between said 
Spaced points and also in a direction other than 
normal to the plane of Said Web after contact 
With said Web. 

9. The method of forming circular filter discs 
from tenuous sheets of material which comprises 
the Steps of, supporting a web at two spaced 
points and Cutting the Web while So held by 
moving a circular cutting means into engagement 
With Said Web through an arcuate path. 

10. The method of forming filter discs from 
thin tenuous webs which comprises the steps of, 
intermittently feeding a web to a cutting knife to 
be cut thereby when said Web is stationary be 
tWeen feeding movements, holding said web be 
tween two Spaced points, and moving the cutting 
knife toward said web through an arcuate path 
about an axis which is without the plane of said 
web between said tWO points. 

11. The method of forming circular filter discs 
from thin tenuous webs which comprises the steps 
of feeding the Web to a circular cutting knife, 
holding the Web, moving the cutting knife to 
Ward said Web and causing it to engage the Web 
With a movement having a component substan 
tially normal to the plane of the web where sup 
ported and a component diverging from said 
normal COmponent. 

12. The method of forming filter discs from a 
thin tenuous web of material which comprises 
the steps of, feeding a web of material to a cut 
ting mechanism, interrupting the feed movement 
of Said web.momentarily, cutting a series of discs 
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successively from said web at each interruption 
of said feed, discharging the scrap material, and 
stacking the cut disCS. 

13. A machine for cutting discs from a filny, 
tenuous web comprising two sets of intermittently 
driven feed rolls for feeding a web through said 
machine, a series of cutting dies and associated 
anvils arranged between said sets of feed rolls, 
and actuating means operable to move said series 
of dies and anvils together in Succession to cut 
discS from the Web therebetWeen while Said Web is 
Stationary. 

14. In a machine for cutting discs from a filmy, 
tenuous Web in combination, constantly driven 
feed rolls for receiving the Web, two sets of Spaced 
and intermittently driven feed rolls for feeding 
Said Web through the machine, a common driving 
medium for driving said constantly and inter 
mittently driven rolls, a series of cutting dies and 
associated anvils arranged between the two sets 
of intermittently operated feed rolls, and actuat 
ing means Operable to move said dies and anvils 
together to cut discs from Said Web while Said 
Web is stationary between feeding movements. 

15. In a machine for cutting discs from a filmy, 
tenuous web, in combination, feed rolls for re 
ceiving a Web, driving means for continuously op 
erating said feed rolls, sets of spaced feed rolls 
for feeding the web through said machine, a one 
Way clutch for operating said latter feed rollis, 
and means driven by said driving means for inter 
mittently operating said one-way clutch to inter 
mittently drive said sets of feed rolls, a series of 
cutting devices and associated anvils arranged 
between the sets of intermittently operated feed 
rolls, and actuating means operable to move said 
dies and anvils together to cut discs from said 
web while the latter is stationary betWeen feed 
ing movements. 

16. In a machine for cutting discs firon a filny, 
tenuous Web, in combination, Sets of Spaced feed 
rolls for feeding the Web through said machine, 
driving means for intermittently operating said 
feed rolls, a series of cutting dies and associated 
anvils arranged between the sets of intermit 
tently operated feed rolls, actuating means Op 
erable to move said dies and anvils together to 
cut discs from said Web while the latter is sta 
tionary between feeding movements, a trough 
for receiving the CUlt discS, and neans for in 
serting slips of material between the cut discs, 
after a predetermined number of discs have been 
cut. 

17. A machine for cutting discs from a filny, 
tenuous Web comprising a plurality of Sets of 
intermittently driven feed rolls, a plurality of 
Series of cutting dies and associated anvils ar 
ranged. With One Series between adjacent sets 
of feed rolls, and actuating means Operable to 
move said series of dies and anvils together suc 
cessively to cut discs from said Web while Said 
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web is stationary between intermittent feeding 
movements. 

18. In a machine for cutting discs from a filmy, 
tenuous, fibrous Web, in combination, a plurality 
of Sets of . intermittently driven feed rolls for 
feeding a Web through said machine, a plurality 
of series of cutting dies and a sociated anvils 
arranged. With a Series thereof between adjacent 
Sets of feed rolls, and actuating means operable 
to move each of Said dies and its associated anvil 
together Successively to cut discs from said web 
While said web is stationary between intermittent 
feeding movements. 

19. In a machine for cutting discs from a thin, 
filmy, tenuous Web, cutting members comprising 
a die and a cooperating pivoted anvil adapted 
to be moved into contact With said cutting edge, 
the pivotal point of said anvil lying without the 
plane of said cutting edge whereby said anvil 
engages said Cutting die With an arcuate tear 
ing and Cutting movement and resilient means 
carried by one of Said cutting members and 
Cushioning said member. 

20. In a machine for cutting discs from a thin, 
filmy, tenuous Web, in combination, cutting men 
bers comprising a cylindrical die having a circu 
lar cutting edge lying Within one plane, a pivoted 
arm mounted for SWinging novement toward and 
from said die and an anvil carried by the free 
end of Said arm in position to engage the cut 
ting edge of said die, the pivotal point of said 
arm lying Without the plane of said cutting edge, 
Whereby said anvil engages said cutting die with 
a movement in a direction. Substantially normal 
to the plane of said die and also in a direction 
other than that normal to the plane of said die 
to Sever and Separate the cut discs from the 
Web and resilient means carried by one of said 
cutting members for cushioning said member. 

21. In a machine for cutting discs from a filmy, 
tenuous Web, in combination, a cylindrical die 
having a circular cutting edge, a pivoted anvil 
mounted for movement toward and from said 
die, said anvil being supported for universal ad 
justment with respect to the plane of said cir 
cular cutting edge, and a resiliently mounted 
contact ring carried by said anvil in position 
to engage the cutting edge of Said die. 

22. In a machine for cutting discs from a filny, 
tenuous Web, in combination, a cylindrical die 
having a circular cutting edge, a pivoted arm 
movable toward and from said die, an anvil 
carried by said arm in position to engage said 
die, an adjustable ball and socket connection be 
tWeen Said arm and said anvil to provide a fric 
tionally resistant universal adjustment between 
Said anvil and said die, a contact ring carried 
by Said anvil in position to engage the cutting 
edge of said die, and a resilient member between 

60 Said anvil and said ring. 
PAUL KORSGAARD. 


