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UNITED STATES

2,145,048

PATENT OFF!CE

2,145.048
MACHINE FOR. MAKING SANITARY
APKINS

Oscar E. Hagen, Neenah, Wis., a.ssiznor to In-
ternational Cellucotton Products Company,
Chicago, 11, a corporation of Delaware

Applicatxon September 10, 1936, Serial No. 100,132

14 Claims. (ClL 154—29)

' This invention relates to improvements in ma-
chines  for makmg sanitary napkins and it has
particular reference to improved mechanism for
forming absorbent pad bodies which form the
bulk of the napkins. .

The main object of the invention is to pro-
vide ‘mechanism which will be operative to pro-
duce ‘the pad bodies swiftly and quietly with a
minimum of attentlon from an operator or at-
tendant.

Sanitary napkin machinery of the general type
here involved is disclosed in the patents to Bauer
No. 1,794,358 and Thompson No. 1,869,177, - The
sald patents disclose various forms of pad form-
ing mechanism embodying reciprocating appara-
tus for cutting pads from a -strip of wadding.
The pads so cut are then fed to mechanism for
enfolding the pads in a gauze wrapper.  From
such wrapping mechanism the pads may be fed
to mechanism for folding end extensions or tabs

- -of the gauze wrapper over the body of the wrapped
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pad and then to mechanism for inserting the -

bads into boxes containing any predetermined
number of pads. Folding mechanism such as
referred to is disclosed in the pending application
of Oscar T, Thompson, Serial No. 148,322, and

packaging machinery is disclosed in the patent .

to Thompson No. 1,708,686.

In pad making machinery embodymg recip—
rocating mechanisms such as shown in the gfore-
said Bauer and Thompson patents, the speed of
opération of the mechanism is, in view of prac-
tical requirements, limited. According to the

' present invention, rotary pad cutting mechanism
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is provided which may be operated considerably
faster than 1eciprocat1ng mechanism of the type
heretofore used.”

Other objects and advantages of the invention
will be understood by reference to the following
specification and accompsanying drawings (four
sheets) wherein there is illustrated a rotary pad

forming mechanism embodying a selected form of

the invention.

In the drawings:

Fig. 1 is a side elevation.

Fig. 2 is gn end elevation of the right hand
end of Fig. 1.

Fig. 3 is o section on the line 3—3 of Fig. 1.

Fig. 4 Is a section on the line 4—& of Fig. 2.

Figs. b and 6 are enlarged elevations respec
tively of portions of the mechanism shown ‘on
a smaller scale in Fig. 2; and

Fig. 7 is a section on the line T—T of Fig 3.

Referring now to the drawings, there is shown .

in-Fig. 1 a supply roll 10 of absorbent wadding

matenal which is fed forwardly continuously by
means of a suitably propelled conveyor 1. The
illustration of the supply roll supporting means

-and conveyor supporting means is more or less

schematic and needs no further illustration since
such elements are well known to those skilled in
tHe art and illustrated in one or more of the
paténts above referred to. Also, the conveying
means | I is here shown as being typical of various
means which may be used for feeding the supply
strip of absorbent wadding.

The absorbent wadding strip is fed between a
pair of cooperating rolls designated 12 and 13

' which are provided with cooperating cutting de-

vices for cutting the absorbent wadding strip into
separate absorbent pads of suitable shape and

dimensions.
As indicated in Flgst 2 and 3, the upper and -
lower rolls {2 and 13 respectively are journaled in

side frames designated 14 and 15. Suitable bear-

“.ings and connections are provided for insuring
‘free but synchronized rotation of the rolls and

adjusting means is also provided for maintaining
the rolls in proper cooperative relationship.
As best shown in Fig. 3, the upper roll {2 com-

prises a main body i6 having an axial bore 7.

extending therethrough. At its ends the main
body 16 of the roll is provided with reduced diam-
eter portions indicated at {8 and 19. The re-
duced diameter portion 18 is provided for recelv-

ing a ball or roller bearing structure 20, the.

outer race 21 of which is seated in a housing 22
which is mounted in the frame {4 between the
legs 142 and 14 thereof for sliding adjustment.
The inner race 23 of the anti-friction bearing
structure 20 is seated on the reduced portion (8
of the shaft through the agency of a collar 28
having a conical outer surface which fits a corre-

sponding inner surface of the race 23. A nut-

25 threadingly engaging the shaft portion (8 is
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provided -for forcing the conical collar or sleeve
24 inwardly for the purpose of expanding the .

“bearing race 23 to take up any possible looseness

in the bearing. A locking washer 26 is provided
for locking the nut 25 in set position to prevent
accidental loosening of the nut. A cap 27 is se-

45

cured over the outer end of the housing 22 to close

that end of the bearing against dirt and dust and

of any conventional construction, such as indi-
cated at 28, is provided around the shaft portion
19 for preventing the escape of lubricant and the
entrance of dirt and dust at that end, i

The lower roll {3 comprises a main shaft struc-

" ture 29 which is journsaled through the agency of

.to retain lubricant within the housing. A seal -
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a bearing strutture 20 similar to that above de-
scribed within a housing structure 22. The hous-
ing 22 of the lower roll is also slidably mounted in
the frame {4 between its arms, but is normally
positioned against a bottom stop 30 provided near
the bottom ends of the arms 14® and 14b, as in-
dicated in Fig. 1..

Inasinuch as it is desirable to accurately main-~

tain a predetermined relation between the upper -

and lower rolls, the spacing thereof is maintained
by a shim or spacer member 3| positioned be-
tween the housings 22 of the respective rolls.
The shim 3i may be locked against sidewise dis-
placement in any conventional manner, or it may
be held in place solely as an incident to the pres-
sure thereon between the upper and lower bear-
ing housing, the upper housing being pressed

downwardly by means of a set screw 32 which is

carried by a cross member 33 which is rigidly

secured to the upper ends of the frame arms ‘4“.

and (4> (see Fig. 1).

It will of course be understood that both ends
of the respective rolls 12 and 13 are similarly
journaled in the side frames 14 and 15 respec-
tively.

The upper roll is eqmpped with a series of

female die units which, when assembled, provide

in the arrangement shown, a series bf twelve
female dies respectively adapted to cooperate
with corresponding male die members carried by
the lower roll,

The female die structure of the upper roll is
best shown in Figs. 3,4, 5 and 7. Referring par-
ticularly to the said figures, it will be observed
that the main body (6 of the upper roll is pro-
vided with a circumferential ‘enlargement 34
which at its outer end is provided with oppositely
directed flanges 35, 35. The outer surface of the
flanges 3%, 35 and the intermediate portion of the
enlargement 34 are machined to provide a series
of twelve substantially flat faces designated 36.
On the end portions of each of the flat faces 36
there are mounted presser blocks designated 37,

which may be provided with raised or embossed -

letters such- as indicated at 38, for impressing
a trade-mark or the like on the pads produced
by the mechanism. The presser blocks 37, 37
may be secured in any conventional manner, for
example, by means of screws indicated at 39,
which extend outwardly through the flanges 35
and threadedly engage suitably tapped openings
provided in the presser blocks. - Female die mem-
bers disposed outwardly of the presser blocks 37
embody foundation members 40 and cutting plate
elements 41, It is preferable to form the said
female die parts in such & manner that each unit
embodies a die portion for one-half of one of the
flat surfaces of the roll body and a die portion
of one-half of the adjacent flat surface. As
clearly shown in Fig. 7, the member 40 straddles
the ridge between adjacent flat surfaces and ex-
tends halfway over the width of the respectively
adjacent surfaces. By inspection of Fig. 5, it
will be seen that adjacent die members 41, 41
come together as indicated at 42 substantially
centrally of & flat face 36. The inside edges 43
of the cutting members 41 are so shaped that
the adjacent edges 43 of adjacent die members

- cooperate to form a slightly pointed but generally

70
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semi-circular shape. As also shown in Fig. 7, the
members 40 may conveniently be secured in place
by such means as screws 48 which extend out-
wardly through the flanges 35 and engage suit-
ably tapped openings provided in the members 40.
The cutting plate elements 41 may convenientiy

2,145,048

be secured in plate by such means as screws 48
extending inwardly through the plate elements
and threadedly engaging suitably tapped open-
ings provided in the foundation blocks 40.

Intermediate the end die members there are
provided anvil bars designated 46, such bars being
of suitably hardened metal and being recessed
as indicated at 41 into the body of the roll. It
will be apparent by inspection of Fig. 4 that the
anvil bars 46 are aligned with the ridges inter-
mediate the respective flat surfaces 36, 36. Also,
as indicated in Fig. 5, the anvil bars 46 terminate
with- their ends abutting end portions 48’ of the
female die elements 41. As shown in Fig. 4,
the anvil surfaces 49 of the bars 46 are positioned
slightly below- or inwardly of the surfaces of the
die members 41.

The lower roll 13 has & central’ annular en-
largement 48 which has its periphery machined
to provide 12 flat faces 49 respectively provided
with a centrally disposed recessed seat 5. Said
recessed seat 50 extends longitudinally of the
roll as best indicated-in Figs. 3, 4 and 7.

Foundation blocks such as 1nd'10a.ted at 51 are
mounted on each of the flat faces 49, each of the
blocks being provided with a tongue 52 on its
bottom adapted to fit in the recessed seat 50 of
the roll. - The foundation blocks 51 may be se-
curely locked in operative position by means such
as serews 53, which extend through suitable holes
in .the blocks and threadedly engage properly
tapped openings in the portion 48 of the roll.
Each end of each foundation block 5 is pro-
vided with a cutting plate member 54, the outer
ends of said plates being shaped to correspond
with the shape of the pointed, substantially semi-

-circular female die formation above explained.

The die plates 54 may be fastened in place by
any conventional means such as screws 55, as
indicated. )

For cooperating with the anvil bars 46 of the
female die roll, the male die roll is provided with
cutter bars designated 56, said cutter bars being
adjustably supported and locked in place by
means of wedge blocks As best shown in Fig. 4,
the cutting bars §6 are positioned against one
side face 57 of a groove which extends longi-
tudinally of the roll. The groove is of course

- formed between adjacent faces of adjacent foun-

dation blocks 51, being mainly formed in the side
of one of the blocks. A wedge block or strip 58
is positioned between the face 59 of the cutting
bar and the other face 60 of the groove referred
to. Screws such as indicated at 61 are provided
for forcing the wedge strips downwardly into
the groove which, as indicated, is tapered in cross
section to & reduced width adjacent its bottom.
Hence, when the wedge strip is forced down-
wardly; the cutting bar or knife 56 is securely

clamped against the face 57 formed on the ad-

jacent foundation block 51. In the bottom of
the groove formed in each foundation block
there is an auxiliary narrow groove 62 which is
designed to receive the lower marginal portion
of the cutting bar below the normal bottom of
the main groove.

For adjustably supporting the knives, there
is provided a plurality, in this instance three,
members 63 which are slidable transversely of
the knife in recesses or pockets 64 formed in ad-
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jacent portions . of adjacent foundation blocks, - .

part of such pocket being formed in each block.
Adjusting screws 65 which extend through suit-
able openings in the foundation bar or block 5l
and threadedly engage properly tapped openings
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in the members 8% are operative to effect for-
ward or outwardly directed movement of the
members 62. The upper surfaces 66 of the mem-
bers 63 are angularly disposed with respect to
the lower surfaces thereof so that when the mem-
bers 63 move outwardly or forwardly, the knives

56 are correspondingly wedged or cammed out--

wardly. By this arrangement the extent to which
the cutting edges of the knives project from the
roll may be very accurately adjusted and securely
maintained. As shown in Fig. 6, the knives ex-

-tend from end to end and terminate in such re-

lation that their end edges will cooperate with
the narrow flat ends 48 of the female die mem-

bers for cutting purposes, as will presently ap-.

pear. Also, it will of course be understood, espe-
cially by an inspection of Fig. 4, that the sharp-
ened edges designated 87 abut the anvil bar sur-
faces 49 for cutting purposes. As indicated, the
cutting edges 67 of the knives are formed by

surfaces disposed at a substantial angle to each’

other so that the cutting edge is adequately
backed by the metal of the knife, whereby sharp-
ness may easily be maintained for considerable
periods of time dunng Whlch the mechanism is
employed.

By reference to Fig. 1, it will be seen that a

supply strip of wadding from the roll (0 is fed -

forwardly continuously by the conveyor 1{, An
30 auxxga.ry feed belt 88, suitably driven at the same
surface speed as the conveyor {{, may be pro-

[ %]
[31)

vided for more effectively delivering the web of

wadding into the bite of the cooperating rolls.
The cooperating roils 12 and {3 may conveniently
be driven from any suitable source of power by
means of gear connections such as indicated in
Fig. 2, where the shaft indicated at 69 may be

- assumed to be any driven shaft from which
. bower may conveniently be taken off for the

40

50

60

65

70

({3

‘the upper and lower rolls.

drive of the cooperating cutter rolls. Gearing
indicated at 78 may connect the source of power

" 69 with a gear i carried by the shaft of the

lower roll 3. Gearing designated 72 may be
provided on the ends of the shafts of the rolls
i2 and 13 on the other side of the machine for
effecting simultaneous synchronized rotation of
One of the gears 72
is preferably formed of two sections so thaf one
section may be “fanned” relative to the other to
take up any slack which may otherwise exist in
the meshing of the teeth of the gears. By this
means accuracy in the synchronization of the
two rollers is readily obtained.

It will be apparent that when the wadding

- strip 10 is fed between the driven male and fe-

male die rolls {2 and {3 the wadding strip will
be severed or divided into. relatively independent
pad bodies corresponding in shape to the dutline
formed by opposed mdle d1e ends and connect-
ing knives 56, 56.

A receiving support designated 13 is provided ’

for receiving the pads thus formed, such. table
being preferably in the form of a plurality of
relatively spaced flat bars. For propelling the
pads delivered to the supporting table 13 away
from the areain which they are deposited, a con-
veyor such as indicated at 74 may be provided,
such conveyor being equipped with pushers 15
designed to extend upwardly between adjacent
bars forming the table 13 to-engage the rearmost
edges of“the pad bodies.

From an inspection of ¥ig. 4 it will be evident
that the pad body designated 18, which is illus-
trated in the position. of having just been depos-
ited on the support 13, will be advanced a slight

‘g

distance forwardly by continued engagement of

the pusher 75. The conveyor 14 is driven at
stuch a speed that it will advance the deposited

.pad body 76 with sufficient rapidity to clear the

receiving area of the support 713 in time to re-
ceive the next formed pad body. Also, the speed
of the conveyor 74 is preferably such that the
pad bodies will be separated a distance which

‘will deliver them in properly spaced relation to
. means for depositing them on a moving gauze

- the from face of the anvil bar 46 and then by:

10

strip in properly spaced relation. Such deposit- =

ing means is disclosed in the Bauer and Thomp—
son patents above mentioned.

For insuring deposition of the pad bodies on
the receiving table 13, and for insuring their dis-
engagement from the recess of the female die
roll, plunger mechanism such as best shown in
Figs. 3, 4 and 5 is provided.

A stationary cam shaft 77 extends through the
bore {7 of the upper roll {2, Said stationary cam
shaft is anchored in fixed position by means of

15
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lock nuts such as indicated at 78, which clamp .

the ends of the'rod in the cap members 27 of the
bearing housings. The cam shaft 17 is provided
with. cams designated 79 which are adapted to
engage the inner ends of plungers such as 80
which are mounted for radial movement in the
upper roll member. Each plunger 80 is provided
with a head 81 which is normally received with-

25
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in a recess 82 provided in a fitting 83 which is .

recessed into the roll and secured therein by
screws clearly shown in Fig. 3. The plunger 80 is
slidably supported in said fitting 83 and in suit-
able bores provided in the roll and a coil spring
84 disposed between the inner end of the fitting
83 and a collar or the like 85 provided on the
plunger normally urges the plunger fo its in-
wardly disposed position with its head 8f dis-
posed substantially flush with the bottom surface
36 of the female die structure. As each female
die portion reaches the position in which the pad
body should be discharged, the plunger is forced
outwardly by the cam element 19 (see Fig. 4)
with the result that the plunger 81 forces out the
pad body if it has not already begun to £all out.
To secure accurately mating male and female

36
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die members, it is preferable that the upper die -

plates be formed of hardened steel while the
lower die plates are somewhat softer. The rolls

- may be rotated when properly assembled to pro-

50

duce the cutting edges, the hardened upper die .

members being operative to shear through any
excess metal on the softer die plates. When the
cutting  edges become dulled, the edges of the
softer die plafes may be brought out by peening
and the cutting edge regained by again shearing
the softer plate with the harder pla.te as ex-
plained.

It will ‘be ohserved that in the cutting opera-
tion there is no point where the inter-fitting male
and female die parts are disposed parallel with
the axes of the rolls.. Hence, the cutting action
of the dies will.be a desirable shearing action.

As indicated best in Fig, 7, the compressive ac-

55

60

tion of the presser blocks 37 will be exerted
against the surfaces of the male die plates 54. -

A substantial pressure is exerted, the pressure
being sufficient to produce compressed ends on the

. pad bodies substantially as explained in the pat-

ent to Glomstead No. 1,857,854, May 10, 1932,
The waste material resulting from the rounded
end formations may beé removed from the ma-

chine by suitably positioning vacuum conveyors
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4
or suction tubes adjacent the ends of the receiv-
ing area of the support 13.

The described construction provides a fast

and quiet operating pad forming mechanism.
Changes in its construction may be made without
departing from the spirit of the invention, the
scope of which should ke determined by reference
to the following claims, which should be con-
strued as broadly as poss1ble consistent with the
state of the art.

I claim—

1. In a machine of the character described, &
‘pair of continuously rotating rolls, the circum-
ference of one of said rolls having a plurality of
parallel flat faces extending lengthwise thereof

-and anvil bars between adjacent faces, and the

other roll having on its circumference knives co-
operating with said bars to sever a wadding strip
passing between said rolls into napkin units. -

2. In a machine of the character described, a
pair of continuously rotating rolls, the circum-
ference of one of said rolls having a plurality of
parallel flat faces extending lengthwise thereof
and anvil bars between adjacent faces, and the
other roll having on its circumference knives co-
operating with said bars to sever a wadding strip
passing between said rolls into napkin units; said
rolls also having cooperating male and female die
means for cutting the ends of said units to a
predetermined shape.

3. In a machine of the character described, a
pair of oppositely rotating rolls, the circumfer-
ence of one of said rolls having a plurality of
flat faces extending lengthwise thereof, anvil bars
between adjacent faces, and cutting plates oppo-
site the ends of said bars, and the other roll hav-

.Ing on its circumference knives cooperating with

said bars to sever a wadding strip passing between
said rolls into napkin units and cutting plates
cooperating with said first-named cutting plates
to trim the ends of said units to a predeter-
mined shape.

4. In a machine of the character described, a
pair of oppositely rotating rolls, the circumfer-

. ence of one of said rolls having 'a plurality of flat

faces extending lengthwise thereof, anvil bars be-
tween adjacent faces, and cutting plates opposite
the ends of said bars, and the other roll having
on its circumference knives cooperating with said
bars to sever a wadding strip passing between said

rolls into-napkin units and cutting plates cooper- -

ating with said first-named cutting plates to trim
the ends of said units to & predetermined shape;

- the cutting edges of said plates conforming to

the curvature of the circumferences of their re-
spective rolls, whereby they have a shearing ac-
tion on the ends of said units.

5. In a machine of the character described, a
pair of oppositely rotating rolls, the circumfer-
ence of one of said rolls having a plurality of flat
faces extending lengthwise thereof, cooperating
cuting elements on said rolls for severing a wad-
ding strip passing. between them' into napkin
units, female cutter dies on the ends of said faces,

and male cutter dies on the other roll cooperating

with said female dies to trim the ends of said units
to a predetermined shape.

. 6. In a machine of the character described, a
pair of oppositely rotating rolls, the circumfer-
ence of one of said rolls having a plurality of flat
faces extending lengthwise thereof, anvil bars be-
tween and projecting radially beyond said faces,
said faces and bars forming recesses. to receive
the pads cut from a strip of absorbent wadding

passing between said rolls, the other roll having:

2,145,048

knives cooperating with said anvil bars to sever

sald strip into said pads and presser blocks in the .

recesses formed by said faces and bars and lo-
cated on the end portions of said faces for coop-
erating with complementary portions of the other
roll to compact the end portions of said pads.

7. In a machine of the character described, op-
positely rotating male and female rolls for cut-
ting and shaping napkin units from a strip of
absorbent wadding passing between them, the
circuniference of the female roll having a plu-
rality of flat faces extending lengthwise thereof,
anvil bars between and projecting radially beyond
sald faces, sald faces and bars forming recesses
to seat pads cut from said strip of wadding, and
the male roll having on its circumference knives
cooperating with said anvil bars to sever said strip
into pads; and automatic means for ejecting said
pads from said recesses as they pass beyond the
nip of said rolls.

8. In a machine of the character. described,
oppositely rotating male and female rolls for cut-
ting and shaping napkin units from a strip of ab-
sorbent wadding passing between them, the cir-
cumference of the female roll having a plurality
of flat faces extending lengthwise thereof, anvil

10
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bars between and projecting radially beyond said -

faces, said faces and bars forming recesses to
seat pads cut from said strip of wadding, and the

- male roll having on its circumference knives co-

operating with said anvil bars to sever said strip
into pads; and automatic means for ejecting said
pads from said recesses as they pass beyond . the
nip of said rolls; said automatic pad ejecting
means comprising a stationary shaft coaxial with

‘said female roll, a cam on said shaft, and spring-

retracted radial plungers in said female roll

.adapted to be forced outwardly by said cam.

9. In a machine of the character described, a
pair of oppositely rotating rolls for cutting a
strip of absorbent wadding passing hetween them
into sanitary napkin pads, thé circumference of
one of said rolls having spaced anvil bars extend-
ing parallel with its axis, and the circumference

of the other roll having correspondingly spaced

grooves, cutter blades seated in said grooves,
wedge blocks and adjusting screws for -clamping
said blades securely in said grooves, and wedge
blocks and adjusting screws for adJusting said
blades outwardly.

10. In a machine for making sanitary napldn
pads from a continuous strip of absorbent wad-
ding, a pair of cooperating rotary rolls between
which said strip is fed, said rolls being axially
parallel to each other but being offset horizontal-
ly and having cooperating means for cutting said
strip into individual napkin units, means for
guiding said wadding strip to the uppermost sur-

-face portion of the lower roll, saild means being

disposed at an obtuse angle to an upper-roll-ra-
dial line directed toward the center of the lower
roll, thereby to facilitate entrance of the wad-
ding- strip between said rolls, and pad-receiving
means juxtaposed with the lower surface of the
upper roll and at a lower e]evation than said
wadding guiding means.

11. In a machine of the character described, a

.pair of continuously rotating rolls, the.circum-

ference of one of said rolls having a plurality of
parallel flat faces extending lengthwise thereof,
said rolls having cooperating anvil bars and
knives disposed intermediate adjacent sides of
said flat faces, said anvil bars and knives serving
to sever a wadding strip passing between said
rolls into sanitary napkin pad units.
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12, In a machine for making sanitary napkins
from a continuous strip of absorbent wadding,; a

‘pair of cooperating rotary rolls between which

sald strip is fed, said Tolls being axially parallel
to each other but being offset transversely hori-
zontally relative to each other and having co-
operating means for cutting said strip into indi-

vidual napkin units, one of said rolls having re-

cessed areas for recelving the thickness of said
wadding as an incident to the cutting operation,

said offset arrangement serving to facilitate en- .
trance of the wadding between said rolls and to .

permit substantially simultaneous engagement of
the top and bottom surfaces of the waddlng by
the cooperating cutting means.

13. In a machine for making sanitary napkins

. from a continuous strip of absorbent wadding, a

pair of cooperating rotary rolls between which .

sald strip is fed, said rolls each having a plural-
ity of peripherally spaced- cutting devices, and
said rolls being adapted to cooperate to cut said
strip into individual napkln units, the cutting
device of one of said rolls having a substantial

5

radial depth so as to form napkin unit recelving -

recesses  intermediate adjacent cutting devices,
and said roll being provided with means located
in sald recesses for cooperating with comple-
mentary portions of the other roll to compact
portions of said napkin units positioned in said
recesses.

14. In a machine for making sanitary rapkins
from a continuous strip of absorbent wadding,
the combination with means for continuously
feeding sald strip, of a pair of cooperating rolls
between which said strip is fed, said roils having
cooperating pressure cutting means for slitting
said strip at intervals-corresponding to the width
of the individual napkin units to be formed, and
cooperating punch and die means for cutting
the strip so as to substantially connect the ends
of adjacent slits to complete the separation of
the respective napkin unit widths from said strip

B
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and incidentally to cut the unit ends to a pre- 20

determined shape.
OSCAR_ E. HAGEN




