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1 Claim.

1

This invention relates to a machine for mak-
ing filter elements. )

Filter elements which consist of a stack of
sheet members such as paper members may be
cut from a sheet of paper and assembled in stack
formation. The assembly depends to a large ex-
tent upon the shape and formation of each of
the sheet members and in some cases different
members are of different formation. In the ele-
ment which is made by the machine of this pres-
ent invention the sheet paper members are of
identical formation which requires in assembly
that some relative movement occur between the
adjacent members in order that the stack may be
properly formed. ]

One of the objects of this invention is to pro-
vide a maechine which will draw from a coil sup-
ply of paper web the required -web for the forma-~
tion of each member and will cut from the web
the member required and then stack these mem-
bers in the proper relation all automatically.

Another object of this invention is to provide
a feed for the paper web which will accommo-
date different thicknesses of paper.

Another object of this invention is to provide
each of the stations where an operation occurs
as an individual unit so that such unit may be
taken from the frame of the machine and an-
other unit substituted in case repairs are nec-
essary on any one part. Thus, the machine may
continue to operate with a small change while
repairs are being made.

Another object of this invention is to present
the web in a loose formation to the final feed~
ing means so that the web being pulled from
the supply package will not affect the feed.

With these and other objects in View, the in-
vention eonsists of certain novel features of con-
struction, as will be more fully described and
particularly pointed out in the appended claim.

In the accompanying drawings:

Fig. 1 is a side elevation of the machine show-
ing the various operating units in position;

Fig. 2 is an enlarged plan view of the feed
portion of the machine where the feeding, cut-
ting, and assembling operations occur;

Fig. 3 is an elevation looking at the forward
side of the feeding unit and showing in section
the framework to which the feeding unit is at-
tached; ) .

Tig. 4 is a side view of the structure shown in
Fig. 3;

Fig. 5 is a horizontal sectional view taken on
substantially line 5—5 of Fig. 3, looking at the
upper roll of the feed unit; )

Fig. 6 is a horizontal section taken on sub-
stantially line 8—8 of Fig. 4, showing the lower
roll of the feed unit;

Fig. T is a vertical sectional view showing the
relationship of the upper féed roll and the roll
next below it;
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Fig. 8 is a plan view showing the assembly car-
rier unit of the machine;

Fig. 9 is a sectional view showing the struc-
ture in Fig. 8 in section; .

Fig. 10 is a sectional view on a larger scale il-
lustrating the cam for rotating each of the in-
dividual spindles on the carrier and taken on
substantially line 10—10 of Fig. 8 with the shaft
broken away;

Fig. 11 is a plan view of the cam slot unrolied
as shown in Fig. 10.

In proceeding with this invention, I provide a
framework upon which the various units form-
ing the different stations are positioned. The-
supply package or roll of web material from

. which the membhers are cut is shown at A in Fig.
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1. The feeding unit is the next station of the
machine and is illustrated at B in Fig. 1. The
dies for cutting from the sheet stock the filter
members to be assembled is the next station
and designated C in Fig. 1 while the assembly
unit is the last station and is designated D in
Fig. 1. These units are each separate and may
be bolted upon the framework or taken there-
from as desired. They are, however, all driven
in unison from a conmuimnon power source which
is a, motor designated E in Fig. 1 which drives a
fly wheel on a power shaft from which the power
is supplied by a belt or chain means to all of the
various units.

With reference to the drawings in.greater
detail, a skeleton framework is designated gen-
erally 16 and consists of three pairs of upright
standards {1, {2, and 13 which are tied together
by horizontal stringers {4 and 15 and suitably
joined together by cross stringers which are not
shown in the drawings. An axle or journal {6
is supported in bearings {7 resting and fastened
to the stringers 14, On the axle 1€ there is ro-
tatably mounted the spirally wound web of paper
material #8. In crder that this paper may be
more easily elevated into position a ramp 1§ ex-
tends from a point adjacent the bearing {7 and
is supported by legs 28. A single ply of paper
web 24 is drawn from the package I8 through
3 pair of feed rolls positioned in the lower part
in the unit B and then is looped down abouti
the supply package I8 as shown at 22 and thence
extends upwardly as at 23 over a guide 24 which
consists of a rod between the two upright sun-
ports 11 and thence the web at the portion 25
extends again to the feeding unit to be advanced
by an upper pair of feed rolls to the action of
the dies. -

This feeding unit is illustrated in greater detail
in Figs. 3-7 inclusive and consists of a pair of
spaced plates 26 and 27 between which are mount-
ed the upper and a lower pair of feed rolls. An
axle 30 is journaled in bearings 28 and 28 in the
plates 26, 27 and rotatably supports the feed roll
31 of the lower pair of feed rolls. A pair of arms
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32 are pivotally supported on pins 33 and carry
bearings mounting the shaf{ 34 upon which the
feed roll 35 is rotatably supported. Springs 36
press upon the outer ends of the arms 32 and act
against abutments 37 carried by the plates 2§
and 27 so as to swing the arms 32 and cause the
roll 35 to move toward the roll &1.

t the upper portion of the plates 25, 27 bear-~
ings 38 are provided. In these bearings is jour-
naled an axle 39 which rotatably supports the roll
40. At a point above this roll 48 there is a pair
of arms 41 which are pivotally mounted at 42 and
carry bearings 45 in which is journaled an axle
46 which rotatably mounts the feed roll 47 of the
upper pair of feed rolis. These arms 41 are swung
about their pivots by springs 48 which ahut
against each of the arms & and abutments 48’.
The springs tend to swing the arms about pivots
42 so that the roll 47 will move toward the roll £9.

At a point fixed in the framework of the ma-
chine on the horizontal stringer {5 there is mount-
ed a bearing 58 (Fig. 1) for a shaft §{ on which
is mounted a gear §3 (Fig. 4) which serves to drive
the feeding unit. The gear 53 meshes with a gear
54 on the shaft 30 which gear 84 in turn drives a
gear 55 on the shaft 38 of the roll 43 and in turn
drives gear 58 on the shaft 48 of the roll &7.

The other end of the shaft 32 which is driven
by the gear 54 is provided with a gear 81 (Fig. 3)
which drives the gear 58 on the shaft 34 upon
which the roll 38 is mounted.

The rolls 3{, 35 are contintious cylindrical sur-
faces and engage the web of paper 22 as shown
in Fig. 3 between them to constantly feed this
paper and draw it from the supply package i8.
The paper then is Iooped about the package as
previously described and enters between the rolls
40 and 47. The roll 48 is a continuous cylindrical
surface while the roll 47 (see Fig. 7) is a mutilated
cylindrical surface having a high porticn 58 and
a low portion 68 which will not grip the paper,
there being barriers at the outler surface as at
81. This high portion is made up of several sec-
tions 62 (Pig. 5) which may be adjusted so as to
provide a greater or lesser extent of high surface
portion 59 for gripping paper of different thick-
nesses.

The plates 26, 27 are tied together and held in
spaced relation to each other by tie rods 63, €4

which have reduced end portions that extend .

through the plates. The reduced end portions
of the rods are threaded for receiving nuts 85, 65
which bind the plates between the nuts and the
shoulders formed on the rods by the reduced end
portions. The arms 32 are similarly tied together
and held in spaced relation by means of the rods
871 and nuts 88 (Fig. 6). Arms 4! are likewise
tied together by means of rods 6% and nuts 78
(Fig. 5). The feed unit is mounted on the bead
plate Tl of the machine by angle iron pieces 72
(Fig. 2) which are fastened to the outer side of
the plates such as by welding. The angle irons
rest on the bed plate 71 about the edges of an
opening 74’ therein through which extends the
lower portion of the feed unit. Bolts 738 may be
employed for detachably securing the feed unit in
position.

The unit C comprises a stationary die block 74
and a die block 75 which is movably mounted on
guide pins 76. On these die blocks are mounted
or otherwise provided the cutting elements (not
shown) of the dies. The dies may be of any suit-
able form, that herein employed are of the pro-
gressive type wherein the cutting elements are
chosen and arranged in a manner that the sever-
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ing of the blank from the web is divided into sev-
eral operations or steps. The blank to be cut re-
mains fixed to the web while being advanced to
the last step where the blank in the form of mem-
bers shown generally at 77 in Fig. 2 is severed
entirely from the web at a point over the as-
sembling mechanism and discharged from the die
onto a suitable spindle on the assembling mecha-
nism and is assisted in such movement by a blow-
ing of compressed air thereon conducted through
the tube 78 and controlled by valve 79. At each
reciprocation of the die an arm 86 opens the valve
and permits compressed air from a suitable source
of supply to be passed through the conduit 72.

The die block 75 is reciprocated on guide pins
16 by means of arms 81 suitably joined to the
block 75 and eccentrically mounted on the main
drive shaft 82.

One end of the drive shait 82 carries a sprocket
gear 83 over which passes a sprocket chain 34
that engages a sprocket gear 85 secured to the
shaft 5! to drive the same. At the other end of
the drive shaft 82 is mounted the fly wheel 86
and a gear wheel 87 from which other movable
parts of the machine derive power.

In order to maintain the web preperly aligned
as it is advanced to the action of the dies, a
spring pressed arm 29 is provided. The arm is
pivoted at 81 to the bed plate Tf and has a pin
82 at the free end thereof which depends there-
from into engagement with the edge 83 of the
web. - A pull spring 94 is secured to the arm in
a manner so as to bias the arm toward the web
to cause the pin 92 to maintain the opposite edge
of the web against an abutment 95 which is pro-
vided by the turned edge of a plate 35. The web
travels in the space between the plate 34 and
bed plate T4, the spacing between these plates
is such as to provide a restricted passage for the
web so as to aid in preventing the sams from
buckling when being moved toward the die.

Assembling mechanism
The assembly mechanism, although shown to

5 some extent in Figs. 1 and 2 is more fully shown

in Figs. 8 to 11. A bed plate 118 mounts a rotary
carrier (11 which is provided with gear teeth ({2
at its edge. This rotary carrier is provided with
a central boss 113 having an opening extending
therethrough for receiving a bearing bushing {{4.
A vertically disposed stud 11% extends upwardly
from the bed plate 11§ and is fixed thereon
against rotation. The stud extends through the
bushing {14 to rotatively support the carrier in
position. A collar {43’ is received on the end
of the stud 115 and by means of a set screw se-
cures the collar to the stud which locks the
carrier thereto. The teeth 112 of the carrier
mesh with a gear {{8 which is mounted upon a
shaft i1T in the bed plate 110 and suitably sup-
ported in a sleeve {i8 below it. At the lower end
of this shaft 117 is a beveled gear 118 in mesh
with another beveled gear (206 which is driven by
shaft #2{ through a friction clutch mechanism
i22 and [23. The friction clutch is under influ~-
ence of spring 124 and is continually tending to
drive the beveled gears and the shaft {17, The
shaft 121 is mounted in bhearings 125 and 126 and
is driven by means of a sprocket chain {27 en-
gaging the gear 128 and drive gear 87 on the main
drive shaft. A cam {28 is fixed upon the upper
end of the shaft {i7 so as to rotate therewith
and is engaged by the arin {30 of a membker (3§ -
which is piveted at 182 and has another arm 138
serving as a handle. When the arm {28 is rocked
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so as to release the cam 129, the carrier will
rotate the distance of one revolution of the gear
{16 so as to move the carrier through a portion
of a revolution.

The ratio of the number of teeth in gear (16
and gear teeth 112 is such that the carrier will
be moved one quarter of a revolution so as to
position one of the four spindles, which in the
instant case is mounted on this carrier at a load~
ing location. The arc of movement, however,
will depend upon the number of spindles which
are utilized.

After the arm 133 is swung to permit the start-
ing movement of the cam, the arm (33 is then
released and the arm 130 will again move under
the bias of a torsion spring 132’ back into a posi-
tion to engage the cam and stop motion after
one revolution has been made. This is a man-
ual control which the operator must perform
although it will be readily apparent that aufo-
matic mechanism might be provided for accom-
plishing this. The carrier il is provided with
a plurality of rotary members 135 mounted in
openings 136 in the carrier. These members con-
sist of a flange 137 upon which there is mounted
a pin §38 and each member receives a spindle
139 which has a flange 40 provided with an
opening {41 to receive the pin 138. These mem-
bers 135 below the carrier each have a gear 142
fixed thereto, which gears mesh with a center
gear 143 which is mounted on the bearing 144 of
the center stud 115. This center gear is also
provided with a plurality of knobs {45 which are
located angularly dependent upon the pattern of
the member which is cut from the dies. Six are
provided in the instant case as the lobes of the
members cut are at intervals of 60 degrees of
rotation. These knobs (45 serve as a means for
rotating the gear (43 and the gears {42 in mesh
with it. In other words, to drive the center gear
143 T have provided a gear 146 on the shaft 121
and have meshing with it a gear 147 on the shaft
148 as shown in Fig. 8 while upon this shaft 148
(see Fig. 10) there is mounted a cam member
149 having slots 158 and 151 therein. This cam
member engages one of the knobs 145 as shown
in IMig, 10 and will rotate this knob through an
arc dependent upon the channel formed in this
cam member which will be through 60 degrees
by reason of the timed relation between the ro-
tation of the shaft 148 and the drive of the
machine. In other words at each reciprocation
of the die a rotation of 60 degrees on the spindle
will be provided. The spindles will all rotate
except such spindles as are raised so as to dis-
engage the opening {41 and pin 138. Each of
the spindles 139 has a portion 153 extending
through the member 135 with a rounded end as
at 154. This rounded end may ride upon a track
155 carried by the bed plate 110 so as to raise
the spindle from locking engagement with the
member 135 to prevent rotation thereof. This
raised track will occur from the point immedi-
ately after loading to a point at the first stop
after loading so as to permit the operator to
easily remove either the spindle and replace it
with another spindle or permit the stacked mem-
bers to be lifted from the spindle for subsequent
operations to hold them in assembled relation.

The operation of the several parts of the
machine has been given in connection with the
detailed description thereof and a brief general
description of the operation of the apparatus
as a whole will suffice in order to clearly under-
stand its mode of operation.  The paper web
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6
is advanced by the feed unit to the action of
the dies which severs the members 77 from the
paper web in a progressive order. The last step
in the operation of the dies to entirely sever the
blank from the web is performed adjacent a
spindle 139 which receives the blank as dis-
charged from the dies with the aid of compressed
air acting on the blank. In timed relation with
the reciprocation of the die blocks the spindle
which is being loaded is moved a partial rotation
by the gear train 143, 142 operated through the
action of cam 149, through knobs {45 so as to
properly relate the members 77 to each other
on the spindle. :

In order to facilitate inserting the web between
the pairs.of feed rolls 31, 35 and 40, 47, means are
provided for manually moving one of the rolls
of each pair away from its companion roll. The
means comprises similar members 156, 157, each
formed with eccentric end portions {58, (59
respectively. 'The member 156 is mounted for
rotary movement in the plates 26, 2T with the
eccentric end portions 158 extending beyond the
plates so as to overlay the upper edge of the
arms &1 on the side of the pivot distal from
roll 41. The portions 158 are normally spaced
from the arms 4i sufficiently so as to permit
ample clearance for the required limited move-
ment of the arms 4i under urge of springs 48
to assure contact of the feed rolls with the web.

The member 157 is similarly mounted but with
the eccentric end portions {58 extending beneath
the lower edge of the arms 32. Each member
156, 157 is provided with a handle 166, i6f for
the manual rotation of the members so as to
move the portions 158, 159 in a proper direction
to engage and swing the arms 32, 4{ about their
pivots 33, 42 and move the respective roll carried
by each pair of arms from its companion roll.
Movement of the members 156, 157 in the oppo-
site direction will return the feed rolls to web
engaging relation.

I claim:

A machine for making a filter element formed
of a stack of sheet members comprising a sup-
porting frame, a plurality of stations for form-
ing said members and a terminal assembly sta-
tion for receiving and assembling the sheet mem-
bers comprising a rotary carrier having a plu-
rality of spindles each for the assembly of a
stack of members and means to rotate said
carrier through a part of a revolution to suc-
cessively locate one of said spindles at a time in
a position to receive a stack of members thereon
and position other of said spindles in an
inoperative position for discharge of the mem-
bers stacked thereon and means to intermittently
rotate each spindle with reference to the carrier
through a part of a revolution when in position
to receive said members.

CURT J. ROHLAND.
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