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6 Claims.

This invention relates to improvements in
sheet material slitting and winding machinery.

The invention has for an object to provide &
simple and efficient power driven slitting mech-
anism and cooperating winding mandrels to re-
ceive and form the slit sheet material into rolls
for convenient handling, transportation and dis-
pensing for use.

Another object of the invention ds to provide
a novel construction of slitting head having a
plurality of sets of cutting rolls respectively ar-
ranged to produce different strip widths; means
being provided for shifting operating power
-transmission from one said set to another at will,
according to a selected strip width desired to be
produced. '

. The invention has for a further object t0 pro-

.vide g novel construction of strip winding mech-
anism and self-compensating power iransmis-

sion mreans therefor; said winding mechanisin .

" including novel contractable mandrel structures
having supporting spindles, and displaceably re-
leasable bearing supports for the free ehds of
said spindles, whereby said supports may be
quickly released and displaced from the spindle
ends, so as to free the latter and the mandrels
from obstruction. thereby, and thus permit quick
and easy endwise removal of completed wound
strip rolls from the mandrels.

Other objects of this invention, not at this

time more particularly enumerated, will be un-
derstocd from the following detailed description
of the same.

An illustrative embodiment of this invention is

shown in the accompanying drawings, in which:- 2

Fig. 1 is @ side elevational view of a sheet ma-
terial slitting and winding machine according
to this inveniion:; the sheet matetials being indi-
cated by broken lines; Fig. 2 is a plan view of
the machine, the sheet materials beihg likewise
indicated by broken lines in this view; Fig. 3
is a central longitudinal vertical section through
the machine, the sheet materials being shown in
full kne representation; and Fig. ¢4 is a frag-
mentary transverse sectional view, taken on line
4—4 in Fig. 3, and showing the clutch shaft of
the machine.

Tig. 5 is a side elevaticnal view or the slitting
head of the machine, including its power trans-
mission shift nreans, this view being drawn on
an enlarged scale; and Fig. 6 is a fragmentary
view of said slitting head in part section and in
part elevation, taken on line 6—86 in Fig. 5..

Tig. 7 is a transverse sectional view, taken on
line T—7 in Fig. 3, and showing & winding man-
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drel and its spindle bearing supports in eleva-
tion.

Fig. 8 is a longitudinal sectional view, on an
enlarged scale, of a winding mandrel, internal
parts being shown. in both section and elevation.

Similar characters of reference are employed
in the above described views to indicate cmre—
sponding parts.

Referring to the drawings, the reference char-

acter 10 inhdicates the main framework of the

machine, the same including, at one side, an ex-
tension framework 11 and an outwardly spaced

parallel cooperating framework 12 for support-

ing the spindles of the winding mecha,msm of
the machine.
Supported on and across the top of the main

framework [8 is the slifting head of the ma-
“chine.

This slitting head ihcludes side stand-
ards {3 shaped to provide upper rearwald bear-
ing housings I4 and lower forward bearing hous-
ings 5. Supported in the housings 14 are the
pearings i6 for jourhaling an upper set of -cut-
ting rolls formed by shafts IT and {8 upen

. which -are respectively affixed the hiubs of coop-

erating eircular slitting knives {8 and 28. In
like manner, supported in the housings 15 .are
the bearings 2! for journaling a lower set of eut-
ting rolls formed by shafts 22 and 23 upon which
are respectively affixed the hubs of cooperat-
ing circular slitting knives 24 and 25. The pairs
of slitting knives 19—28 of the upper set of cut-
ting rolls are suitably relatively spaced to slit
sheet material passed therebetween into strips of
one selected width, while the pairs of slitting
khives 24—25 of the lower set of cutting rolls are

‘suitably relatively spaced to slit sheet material

passed therebetween into strips of another se-
lected width. The shafts (T—i8 of the ubper
cutting rolls are provided with intermeshing
pears 26 and 27, whereby the same are oper-
atively rotated in opposite directions; and, in like
thanher, the shafts 22 and 23.of the lower cut-
ihg rolls are provided with intermeshing gears
28 and 29,

Journaled in ahd between ‘the side: standards
13, for cooperation with the upper set of cutting
rolls, is a rearward pair of vertically aligned
guide rollers 30 and a forward pair of like ver-
tically alighed guide rollers 31. Alsc journaled
in and between the side standards 13, for coop-
eration with the lower set of cutting rolls, is a
rearward pair of vertically aligned guide rollers
22 and a forivard pair of vertically aligned guide
rollers 33.
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Journaled in and between the side standards
i3, below the upper set of cutting rolls and rear-
wardly of the lower set of cutting rolls, is a
power transmission shaft 34 having a drive gear
35 fixed thereon. Manipulatable power trans-
mission shift means is provided for optionally
transmitting the power of said fransmission
shaft to one or the other of said cutting roll sets.
Said shift means comprises a bracket 36 mount-
ed to pivotally swing about the axis of said
transmission shaft 34, said bracket having a
radial arm 37 for the support of a bearing stud
38 upon which is rotatably mounted an idler
gear 39 adapted to run in continuous mesh with
said drive gear 35. Said bracket 36 is further
provided with a slotted extension 40, the slot
41 of*which is concentric to the center of pivot-
al movement of the bracket. Affixed to the ad-
jacent side standard 3 is a stop stud 42 which
extends into said slot 4i. Carried by the exten-
sion 40, respectively for entrance into opposite
ends of the slot 41, are adjustable stop screws
43 and 44 which, by engagement with the stop
stud 42, limit the swinging movement of the
bracket in each direction to that which is suffi-
cient to carry its idler gear 39 into proper mesh-
ing engagement with the gearing of the upper
or lower cutting roll sets, as the case may be.
Affixed to and extending from said bracket ex-
tension is a handle member 45 by which the
transmission shift means may be manipulated.

Journaled in and between bearings 46 sup-
ported in connection with lower parts of the main
framework 10 is a power shaft 47, the same be-
ing continuously driven from a suitable power
source, such, e. g., as an electric motor 48, by
suitable transmission means, such, e. g., as the
chain belt and pulley means 49.

Also journaled in and between bearings 50, with
which the machine framework is provided, is a
counter or clutch shaft 51, upon which is rotat-
ably mounted a clutch gear §2 driven from the
power shaft 4T by a drive gear 53. Keyed to
said counter or clutch shaft 51 is a shiftable
clutch means 54 subject to the control of the
shift lever 55 (see Figs.2 and 4).

Power is transmitted from the counter or clutch
shaft 51 to the transmission shaft 34 of the
slitting head by a sprocket and chain drive 56,
or the like.

Affixed to the framework 10, at the rearward
end thereof, are transversely aligned bracket ex-
tensions 51 carrying open bearings §8. Sup-
ported by and extending between said bearings

58 is a shaft 59 adapted to receive and rotatably ¢

support a supply roll 60 of the sheet material S
to be slit.

Connected with the framework [0, to upstand
therefrom adjacent the rearward end thereof,
are standards 61. Supported from said stand-
ards 61 are pivotally mounted arms 62, to and
between the free end portions of which is jour-
naled a drag or momentum brake cr roller 63,

adapted to bear on said material supply roll 60

so as to prevent over-running thereof when the
material is drawn therefrom.

In some cases the supply roll 60 of sheet ma-
terial S is provided with an interleaf or protec-
tive sheet I intermediate and so as to separate
its convolutions one from another. Means is
provided -for separating such interleaf or pro-
tective sheet I from the material S as the latter
issues from the supply roll 60, and thereupon
take up or wind the same into a separate roll. To

this end, the framework 10 is provided with suit- ’
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ably disposed brackets 64 provided with bearings
65 to journal a winding shaft 66, by and upon
which said interleaf or protective sheet I may be
wound into a separate roll 67. Said winding
shaft 66 is adapted to be driven from the counter
gg clutch shaft 5! by a sprocket and chain drive

Forwardly positioned beyond the slitting head
are a plurality of slit material or strip winding
means, the same being relatively spaced both in
vertical and horizontal plane, so that selected
strips S’ of slit material issuing from the slit-
ting head are led to one winding means whereby
to be wound thereby into laterally separated in-
dividual rolls R, while alternate strips S’/ of said
slit material are led to another winding means
so as to be wound thereby into laterally sepa-
rated individual rolls R’.

Each winding means comprises a spindle §9
rotatably supported by one end portion in spaced
bearings 70 and T{ respectively mounted on the
framework extensions I} and 12, whereby the
spindle 69 extends transversely across the paths
of the strips S’ and S’/ issuing from the slitting
head. Each spindle 69 is driven by a self-com-
pensating frictional drive comprising a friction
clutch plate T2 fast thereon, and thrusi fric-
tion clutch plate 73 keyed to the spindle so as
to rotate therewith but free for axial movement
thereon toward the fixed clutch plate 72 under
the tensional thrust of a compression spring 74,
The spring 14 is footed on a thrust collar 15 ad-
justably threaded onto a threaded bushing 76
which is fast on the spindle, whereby the thrust
collar 15 may be advanced or retracted so as to
adjust or regulate the thrusting tension of the
spring T4. One spindle is driven {rom the trans-
mission shaft 34 by a sprocket and chain drive
11 including a double sprocket 718—178’ rotatably
mounted on said spindle between the fixed clutch
plate T2 and the movable or thrust clutch plate
13, the sprocket and chain drive 17 engaging the
sprocket portion 78. The other spindle is driven
from the sprocket portion 18’ by a chain and

9 sprocket drive 19, the driven sprocket 80 of

which is rotatably mounted on said spindle be-
tween its fixed clutch plate 12 and its movable
or thrust clutch plate 13.

The free end of each spindle 89 is normally
suported by a displaceably releasable bearing
support. Each said support comprises a bearing
standard 81, the lower end of which is pivotally
connected by a cross or fulerum pin 82 to a hing-
ing “knuckle 83 which is affixed to a stationary
base frame 84. Said bearing standard is thus
hingedly arranged to swing toward and from
the free end portion of a spindle 69 to be sup-
ported thereby. Affixed to the free end of said
spindle 69 is a conical bushing 85, provided in its
inner end portion with an annular latch receiv-
ing channel 86. Formed in the upper free end
portion of the bearing standard 8! is a conical
bearing seat 8T adapted to receive and fit said
bushing 85 when the bearing standard 81 is up-
swung to its normally erect spindle supporting
position. The upper free end portion of the bear-
ing standard 81 is further provided with a manip-
ulatable latch means for releasably retaining the
same in spindle supporting position. This latch
means may be variously formed, but illustratively,
as shown, comprises a pair of spaced lugs 88
projecting inwardly from the bearing standard
in overhanging relation to the inner end portion
of said conical bushing 8% which is fixed on the



2,343,720

spindle end. Slidably supported through said
lugs 88 is the stem 89 of a latch piece 88. Spring
means 91 vieldably thrusts said stem and latch
piece: downwardly, so that the latier enters the
annular channel 86 of said bushing 8%, whereby
to retain said bearing standard in erected spin-
dle supporting position, but subject to release by
upward retraction of said stem and latch piece
against the thrust of the spring 91. When a
bearing standard 81 is reieased from the restraint
of said latch means, the same may be swung
outwardly and downwardly away from the spin-
dle end portion, whereby to leave the latter free
so that completed strip rolls R or R’, as the case
may be, can be moved axially over and off of
the spindle end, and thus be dismounted from
the winding mechanism. The reieased down
swung position of a bearing standard 81 may be
determined by a stop nosing 92, suitably formed
and located thereon, which is adapted to abut its
hinging knuckle 83, when the bearing standard
is down-swung.

Each spindle is provided with a winding man-
drel upon which the strips S’ and S’’ are respec-
tively wound into rolls R and R'.
mandrel is so constructed as to be diametrically
contractible, whereby to facilitate removal of
the wound . rolls therefrom. 'To this end, each
winding mandrel comprises a plurality of longi-

tudinally spaced spiders 93 affixed to a spindle .,

69, each said spider having a series of circumfer-
entially spaced, radially projecting slideway
boxes 94. Slidably supported in longitudinally
aligned boxes are carrier legs 80 which support
the segmental peripheral sections 96 by which
the circumferential surface of the mandrel is
formed. Each leg 95 is provided at its inner
end with an anti-friction roller 971. Cooperative
with each spider 93 is a mandrel expander collar
98 having an annular wedge-shaped or conical
forward end portion 98. These expander col-
lars 98 are slidable on the spindle 69 but are
- keyed thereto, so as to rotate therewith, by keys
i00. The several expander collars 88 are inter-
connected for common forward and backward
sliding movement on the spindle 6§; the con-
necting means comprising link rods 10f which
extend through and are affixed to radial ears 102
with which the expander collars are provided.
Said link rods are preferably further supported
by a sliding engagement thereof through per-
forate radial guide lugs 183 with which the spid-
ers 53 are provided. An end expander collar 98,
exposed at.an end of the mandrel structure, is

accessible for manipulation, whereby to longi- .

tudinally shift the linked group of said expander
collars toward the spiders 93 to expand the man-
drel, or away from said spiders to contract the
mandrel. Said end expander collar may be
suitably shaped, as, e. g., by provision of an an-
nular channel or groove 104 therein, to receive
application of a suitable manipulating tool for
applying shifting force in desired direction.
When the group of expander collars 38 are moved
from right to left (as viewed in Fig. 8), the wedge
or conical end portions 92 thereof will ride
against the rollers 87 of the legs 95 so as to slide
the latter outwardly until said rollers ride onto
the normal periphery of said expander collars.

The outward movement of the legs 95 radially

project the segmental peripheral sections 86 so
as to expand the mandrel to normal maximum
operative diameter; which condition is main-
tained during strip winding operation thereof.
When said strip winding operation has been com-
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pleted, and. the machine: is stopped, the -ex-
pander collars: 98 are retracted, thus: permitting
the legs 95 to slide inwardly in-their spider guide
boxes, thus retracting the segmental peripheral
sections. 96 so as to contract the mandrel di-
ametrically, whereby to loosen the same from
strip. rolls wound  thereon, and thus facilitate
endwise withdrawal and removal of said rolls
therefrom;

In the operation of the machine, the sheet
material S may be optionally slit into strips of
desired selective. width by passing the same be-
tween. one or the other of the pairs of slitting
rolls. As shown, the upper rearward set of

5 slitting: rolls. has. its pairs of slitting knives

19—20 spaced to produce a comparatively nar-
row strip, while the lower forward set of slitting
rolls has its pairs of slitting knives 24-—25 spaced
to produce a comparatively broad strip. If it
is desired: to use the upper rearward set of slit-
ting rolls;, the shift bracket means 36-—37 is
swung in. direction:to bring the idler gear 39-into
mesh with the gearing: 26—21 of the slitting
knives 19—20 (as shown by full lines in Fig. 5,
thus- driving: the latter from the drive gear 3%
of the driven transmission shaft 34. If, on the
other hand, it is desired to use the lower for-
ward set of slitting rolls, the shift bracket- means
36—37—40 is swung in direction to bring the
idler gear 39 into mesh with the gearing 28-—29
of the slitting knives 24—25 (as shown by dotted
lines in Fig. 5), thus disconnecting the rearward
upper set of slitting rolls and: driving the lower
set- of slitting rolls from the drive gear 3% of

. the driven transmission shaft 34.
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As shown, the material S is led from the sup-
ply. roll 60-to pass between and be operated upon
by the upper rearward-set of slitting rolls. The
material is passed between the guide rollers 30,

i1 thence between the slitting knives 18—28, and

thence between the guide rollers 3{.' Cerfain
strips- S’ issuing from the slitting knives 19-—20
are led to the first winding mandrel and suitably
Secured thereto, while alternate strips 8’ are led

% to the second winding mandrel and suitably se-

cured thereto. The material S being thus oper-
atively related to the slitting and winding mech-
anisms, the clutch §2—584 is engaged so as to
transmit power to said. mechanisms. ' As the
mandrels are revolved the material S will be
drawn from the supply roll 6% and passed
through the slitting knives 19—20 to produce the
strips 8’ and S’’ which will' thereupon be re-
spectively wound onto the respective mandrels
so as to form the spaced apart rolls R and R’
thereof. If the supply roll 5 includes an inter-
leaf or protective sheet I, the same is led to the
driven. winding. shaft 66, so as to be -separated
from the web of sheet material S, and then
wound into a separate roll 67.

As. the strips 8’ and 8’' are wound on the
mandrels and the rolls R and R’ formed there-
from increase in diameter, the pull tension of
the material, which tends to incresse with the
increase of roll diameter, will be equalized or
automatically compensated by reason of the
friction. drive between the spindle clutch plates
12 and 13 and the intermediate sprockets 78—18’
or 82 which will permit a tension compensating
slippage of the latter relative to the former, and
consequently undue tension upon or too rapid
movement of the material and strips will be
automatically prevented.

After the rolls R and R’ are wound to desired
size, provision is made for applying a peripheral
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cover ‘or wrapper thereon,:if desired.. To-this
end, the standards 61 are provided with suitably
located brackets 105 to support open bearings 106
in and between which is journaled a shaft 107
provided to carry a roll of wrapper material W.
If it is desired to wrap the formed rolls R and R’,
the machine is temporarily stopped, and the lead-
ing end of the wrapper material W is superposed
and suitably fastened to the material S, as by an
adhesive, adhesive tape, or other suitable fasten-
ing, after which the material S is severed he-
hind the point to which said wrapper material is
thus attached. This having been done, the ma-
chine is again operated whereby to draw the
wrapper material through the slitting rolls, and
the resultant strip thereof to and around the re-
spective rolls R and R’ so as to encircle the same,
and thereafter the machine is again stopped
whereupon the wrapper strips are severed, and
the trailing ends thereof lapped and secured to
the applied wrapper body, as by an adhesive, ad-
hesive tape or other suitable fastening means.

The rolls R and R’ being thus produced, the
same may be quickly removed from the machine,
by releasing an displacing the spindle bearing sup-
ports 81, to free the ends of the spindles 69 from
obstruction thereby, and thereupon ‘contracting
the mandrels to loosen the same from the rolls
R and R’, so that the latter can then be slid
endwise off of the same, and thence off of the
spindle ends. ' :

It will be understood that various changes and
apparently widely different embodiments of this
inventiod could be made without departing from

the scope thereof as defined in the following

claims. It is therefore intended that all matter
contained in the above description or shown in
the accompanying drawings shall be interpreted
as illustrative and not in a limiting sense.

I claim:

1.. A sheet material slitting and winding mech-
anism comprising a slitting head having cutting
rolls to slit sheet material into a multiplicity of
strips, means to rotatably support a supply roll
of sheet material for delivery to said cutting
rolls, an interleaf winding means to separate, re-
ceive and wind interleaf material from the sheet
material issuing from said supply roll, a clutch
controlled power transmission shaft, transmis-
sion means actuated by said shaft for operating
said interleaf winding means, additional trans-
mission means actuated by said shaft for oper-
ating said cutting rolls, a plurality of diametri-
cally contractable winding mandrels beyond said

slitting head disposed in vertically and hori-

zontally spaced plane relation, whereby alternate
strips issuing from the cutting rolls are diverg-
ently separated and respectively led to and wound
by and upon said respective mandrels, and trans-
mission means for each mandrel likewise deriv-
ing power from said clutch controlled shaft, each
mandrel transmission means including compen-
sating frictional slip .clutch means. ’
2. A sheet material slitting and winding mech-
anism comprising a slitting head having cutting
rolls to slit sheet material into a multiplicity of
strips, means to rotatably support a supply roll
of sheet material for delivery to said cutting rolis,
an interleaf winding means to separate, receive
and wind interleaf material from the sheet mate-
rial issuing from said supply roll, a clutch con-
trolled power transmission shaft, transmission
means actuated by said shaft for operating said
interleaf winding means, additional transmission
means actuated by said shaft for operating said
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cutting rolls, a plurality of diametrically con-
tractable winding mandrels beyond said slitting
head disposed in vertically and horizontally
spaced plane relation, whereby alternate strips
issuing from the cutting rolls are divergently sep-
arated and respectively led to and wound by
and upon said respective mandrels, a spindle to
carry each mandrel, means to rotatably support
one end of each spindle, a releasably displaceable -
bearing support to normally journal the opposite
free end of each spindle, and transmission means
for each spindle likewise deriving power from
said clutch controlled shaft, each spindle trans-
mission means including compensating frictional
slip clutch means.

3. In a sheet material slitting and winding
mechanism, a slitting head having a plurality of
sets of optionally usable cutting rolls disposed in

vertically and horizontally spaced plane relation,

the slitting knives of which are respectively spaced
to produce different strip widths, each cutting roll
set having actuating gearing, a power transmis-
sion shaft and drive gear common to both cut-
ting roll sets, and manipulatable power trans-
mission shift means having an idler gear in con-
tinuous mesh with said drive gear, said shift
means being movable to operatively engage its
idler gear with the actuating gearing of a se-
lected cutting roll set for transmission of operating
power thereto.

4, In a sheet material slitting and winding
mechanism, a slitting head having a plurality of
sets of optionally usable cutting rolls disposed
in vertically and horizontally spaced plane rela-
tion, the slitting knives of which are respectively
spaced to produce different strip widths, each
cutting roll set having actuating gearing, a power
transmission shaft and drive gear common to
both cutting roll sets, manipulatable power trans-
mission shift means having an idler gear in con-
tinuous mesh with said drive gear, said shift
means being movable to operatively engage its

“idler gear with the actuating gearing of a selected

cutting roll set for transmission of operating
power thereto, and pairs of sheet material guide
rollers mounted respectively adjacent the sheet
material receiving and discharging sides of each
cutting roll set.

5. In a sheet material slitting and winding
mechanism, a slitting head having a plurality of
sets of optionally usable cutting rolls disposed in
vertically and horizontally spaced plane relation,
the slitting knives of which are respectively
spaced to produce different strip widths, each
cutting roll set having actuating gearing, a power
transmission shaft and drive gear common to
both cutting roll sets, manipulatable power trans-
mission shift means pivoted to turn about the axis
of said transmission shaft, said shift means hav-
ing an idler gear in continuous mesh with said
drive gear, said shift means being movable to
operatively engage its idler gear with the actuat-
ing gearing of a selected cutting roll set for
transmission of operating power thereto, and ad-
justable means to limit shifting movements. of
said shift means. -

6. In a sheet material slitting and winding
mechanism, a slitting head having a plurality of
sets of optionally usable cutting rolls disposed in
vertically and horizontally spaced plane relation,
the slitting knives of which are respectively
spaced to produce different strip widths, each cut-
ting rol]l set having actuating gearing, a power
transmission shaft and drive gear common to
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both cutting roll sets, manipulatable power trans-
mission shift means pivoted to turn about the axis
of said transmission shaft, said shift means hav-
ing an idler gear in continuous mesh with said
drive gear, said shift means being movable to
operatively engage its idler gear with the actuat-
ing gearing of a selected cutting roll set for

«

8

transmission of operating power thereto, adjust-
able means to limit shifting movements of said
shift means, and pairs of sheet material guide
rollers mounted respectively adjacent the sheet
materia] receiving and discharging sides of each
cutting roll set.

PETER VAN NORDE.




