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70 all whom it may concern.: -

Be it known that I, CaarLEs W. MORDEN,
a citizen of the United States, and a resident
of the city of Portland, county of Multno-
mah, State of Oregon, have invented a cer-
tain new and useful Improvement in Ma-
chines for Folding a Continuous Strip of
Material, of which the following is a speci-
fication.

My invention relates to automatic ma-
chines for folding a continuous strip of
paper or like material into reverse folds for
forming a packagey and in this application
d have shown a machine particularly
adapted for producing packages of toilet
paper, and paper towels, especially suitable
for use in a fixture contemporaneously in-
vented by me and described in a companion
application for ILetters Patent entitled:
“Consecutive sheet package of reversely
folded material,” filed August 27, 1914, Se-
rial Number 858,961,

One of the main objects of my invention
is the providing of a folding machine which
will automatically reversely fold a continu-
ous strip of material and assemble; com-
press, bind and deliver the same in the form
of predetermined unit packages; further-
more, a machine capable of operating con-

tinuously at high speed and adapted to op-

erate on a wide strip of paper and produce
therefrom a gang package of partially con-
nected units, or a plucality of unit packages.

My invention furthermore produces a ma-
chine economical to operate with respect to
attention required.

The structural details and the mode of op-
eration of the individual mechanisms of my
machine are more readily understood by de-
scribing the accompanying drawings, in
which :

Figure 1 shows a side elevation, in dia-
grammatic form, of that part of my machine
embodying the devices for folding the band
of paper in zig-zag form, for carrying and
separating unit portions of the folded paper,
and the means for compressing and tying
such units of paper in package form; Fig.
1® is a diagrammatic side elevation showing
the device carrying the two rolls of paper
from each of which a band is drawn, also
the devices for perforating, slitting and
creasing the bands of paper preceding their
conveyance to the package forming mecha-
nism shown in Fig. 1; Fig. 2 is a perspec-
tive view of a particular type of package of

paper to form which my machine is par-
ticularly designed; Fig. 3 is a top or plan
view of a portion of the band of paper,
showing it perforated, slit and creased ready
for conveyance to the folding and package
forming mechanism; Fig. 4 is a detail eleva-
tion showing the spitting rods and one of
the cover portions inserted between the units
of the folded paper as supported thereon;
Fig. 5 is a perspective view showing the
manner in which the reversely folded paper
is collected on the spitting rods; Fig. 6 is a
perspective view showing an alternate con-
struction of the spitting rod support, which
is used when the gang packages are to be
separated before delivery from the machine;
Fig. 7 is a fragmental view showing a front
elevation of the folding rolls; this view is
taken from the right in Fig. 1; Fig. 8 is a

" perspective view of one of the compressing

members; Fig. 9 is a perspective view of the
lower wire bending clips; Fig. 10 is a per-
spective view of the upper wire bending
clips; Fig. 11 is a fragmental side eleva-
tion showing the details of the members
which separate the collected paper into pre-
determined unit groups; Fig. 12 is a frag-
mental side elevation showing the automatic
control of the pasteboard feed chute from
which the pasteboard backs are delivered;
and Fig. 13 is a fragmental transverse verti-
cal section showing the relative positions
of the different parts of the endless carriers
and compressing members.

Describing in the first instance the device
and operation illustrated in Fig. 12, which,
as mentioned, shows the means for perforat-
ing, slitting and creasing the band of paper
preceding the conveyance of the band to the
package forming device: a represents a pair
of mandrels upon which are placed rolls of
paper b, from which two companion sheets
are drawn and fed through my machine.

¢ are draw rollers which, co-acting with
the perforating roller d, carry the paper to,
around, and from the latter. The perforat-
ing roller is provided with rubber surface
strips d’ for the perforating blades ¢’ of the
perforating roller ¢ to work on. Similar
devices have been employed in machines
heretofore existing, and so I do not deem it
necessary to describe the details of construc-
tion of these parts.

The knives ¢’ of the perforating roller are
adapted to cut out the perforations b2, shown
in Fig. 3, and also cut the slits 3* trans-
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versely across the sheet on
the perforations 3%  From the perforating
and slitting roller, e, the band of paper is
carried over the draw roller ¢ to the creaser
rollers f, which crease the paper along the
transverse lines b/, as shown in Fig. 3; the
creasing device being adapted to assist the
ribbon of paper to assume a zig-zag form, so
that it may be later arranged in a plica
package of the form shown in Fig. 2. The
baper next passes to the slitter rollers g
where the band of paper is slit longitudi-
nally as shown at *. The next step in the
operation is carrying the paper to the fold-
ing rollers A, shown in the devices illus-
trated in Fig. 1. The folding rollers are of
gear-like form, having intermeshing folding
portions &’ which fold the paper in zig-zag
form as mentioned. In order to support the
folded portion of paper in place for form-
ing the package, such portion is spitted on
the pointed spitting rods 4, compare Figs.
1, 5 and 7. The folding portions A’ of the
rollers & are made with peripheral longitu-
dinal slits A2, s0 as to permit the extension of
the spitting rods ¢ into the plane of action
of said folding portions of the rollers A.

a line intersecting

The rods ¢ are supported in horizontal post-.

tion by the knife blades 42 on the supports
i’, the latter being clamped on the cross rods
¢* which are supported in the side frames A
of the machine. Said spitting rods 7 are ar-
ranged to enter the transverse notches b2 of
the folded paper and thus collect the same
for arranging in package form. The fold-
ing rollers % are mounted on shafts A+ jour-
naled in the frame members A. and are
geared together, as shown by A* in Figs. 1
and 7, and in revolving tend to thrust the
collected and folded paper forward along
the rods ¢ to a point where other automatic
devices separate the folded portion of paper
into units of predetermined size, which are
then compressed into a compact package
form, then tied in such package form, and
finally discharged to a delivery belt u, as
shown at » in Figs. 1 and 2. 4

The automatic devices accomplishing the
separation of the folded portion of paper
into units and compressing and tying such
units in package form, and finally discharg-
ing the same from the machine, are con-
structed and operate as follows: A stud j is
loosely mounted in the side frame A of the
machine. See Figs. 1 and 11. Fixed on this
stud 1s a lever arm j’, bearing a cam roller
7% A transverse member ° is loosely jour-
naled in the extreme end of the lever arm i
Fixed on the member 72, at intervals along
its length, in alinement with the peripheral
slits A* of the folder rolls 4, are the arms. 7*
which extend downward and into the said
slits. A cam j is pivoted on a stud 7% in the
side frame of the machine, and the cam
roller j% is adapted to hear in the groove of

the rear of the fold of
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said cam. The rotation of the cam will
cause the lever arm j” to be rocked on its ful-
crum at periodic intervals, thereby causing
the arms j* to be projected downward, and
In a position behind one of the individual
folds of paper . The lever arm 7" is made
with an enlarged hub j7 and a rod #%, having
one end pivoted to a lever arm j°.
#* is adapted to have a sliding movement in
satd enlarged hub /7. A cam 7% is loosely
mounted on the extended portion of the stud
J» and a cam roller j'* mounted on the rod
7* is adapted to bear in the groove of said
cam. The cams 7 and j* are geared to-
gether, as indicated by /¢, and are con-
stantly driven from the main portion of
the machine by a chain 2, and a sprocket
wheel j**. The cam j'° acts to move the arms
j* clockwise after they have been lowered to
; paper through the ac-
tion of the cam j5, as described. This com-
bined action causes the arms §* to separate
the folded paper into units of a predeter-
mined number of sheets, and will thrust
them forward along the spitting rods 4.
Mounted on transverse supports and run-
ning in the longitudinal direction of the
machine and of the spitting rods is an end-
less carrier k. Said carrier bears on the
sprocket wheels %’, %2, k2, and the idlers K,
k. Said carrier is constantly driven in the
direction of the arrow in Fig. 1, by means
of a prime mover which transmits motion
tu the pulley %¢ by the belt 41*. A sprocket
%2 is fixed on the driven sprocket 2, and the
chain drive ji* connecting with said sprocket
k* transmits a constant drive to the cams
7% §*°. The separator plates m, carried by
the carrier %, are made with openings m’
adapted to straddle the spitting rods i, the
beveled front edges m?, with double pointed
pins m?®, with openings m*, at the lower end
of the plates, and with openings m® at the
upper end of the plates. See Fig. 13. The
plates are pivotally attached to the endless
carrier k£ by means of pivot pins m®, and the
bell crank shaped lugs m. Stops m® are
adapted to limit the rotation of the sepa-
rator plates in either direction. Located on
the extreme ends of the separator plates are
lugs m®, which are adapted to slide in guide-
ways m', the latter located on the side
frame walls; such lugs being adapted to act
at the time the separator plate is being
brought into place behind the unit of paper.
The members m'* and m?? are fixed in rela-
tionship with the sprockets %’, %%, so as to
form an abutment for the bell crank lugs
m’, and thereby cause the separator. plates
to be thrown over parallel to the carrier.
Rollers m** are located as shown in Tig. 1,
and are adapted to press the pasteboard cov-
ers onto the pins m? as the separator plate
bearing the covers passes between these rolls.
Located beneath the spitting rods ¢ and

The rod’

70

75

80

85

90

95

100

105

110

115

120

130



10

15

25

30

36

40

46

50

b5

60

1,182,208

Ain parallel alinement with the endless car-

rier %, is another endless carrier n, running
on the sprockets n’, n? n®. A chain drive
n® and gear train #’ transmit rotary motion
from the folding rolls A4 to the carrier n.
Gear connections nt, between the sprockets
k', m’ transmit a constant drive from the
carrier n to the carrier % in the direction
indicated by the arrow in Fig. 1. By chang-
ing the gear train n’ the carriers can be
made to run relatively faster or slower with
respect to the folder rolls, and the size of
the package will vary accordingly. Said
carrier n is provided at intervals with fixed
blocks n°, and the carriers are so timed
that the blocks #* will bear on the rear of the
lower end of the plate m, so as to form a
second form of support for said plate as
the latter carries the paper along the spit-
ting rods 7. A suction element o is made
with grooves o’ and is exhausted by means
of a suction pump o?, the latter being driven
from the pulley 0® by a belt o*. Thé exhaust
pipe o is made with a door o° through which
ingress is obtained to said pipe for the pur-
pose of removing collected paper.

For the purpose of avoiding interfer-
ences, the sprockets %4°, n® are supported be-
tween crank arms &7, n®. Located intermedi-
ate the ends of the carriers £ and » are the
compressing elements p. The latter com-
prise endless carriers p’ traveling on idler
sprockets p?, and are geared together as in-
dicated by 3, so that they will move to-
gether, as indicated by the arrow in Fig. 1.
A brake element p* enables any resistance
desired to be placed on the compressor ele-
ment. Fixed at intervals on the endless
carriers p’ are the blocks ¢ provided with
a flat face ¢’ against which the upper and
lower ends of the paper will bear. Said
blocks are also made with transverse por-
tions ¢, provided with parallel grooves ¢*
and said blocks are adapted to hold the ends
of each compressed unit. Also pivoted on
the endless carrier % on the pins 7, in close
proximity to the separator plate pivots, are
the spring finger clips 7/, see Figs. 1 and 10.
Said clips are angular in form and are nor-
mally held in the position indicated by the
springs 72. In the ends of the clips are
notches 7* which lie in the same vertical
plane as the grooves ¢* of the blocks ¢. On
the endless carrier n, and in close proximity
with the blocks »® are the finger clips s.
See Figs. 1 and 9. The latter are pivoted
on pins ¢’ and are normally held in the po-
sition shown in Fig. 1 by the springs s
Said clips are also angular in form and are
provided with grooves s*, which are in aline-

ment with the notches 72, and the grooves ¢°,

shown in Figs. 8 and 10.

Located above the endiess carrier % is a
bottomless container £, in which the paste-
board covers U, 1?, which form the front and

‘ger ¢’ bearing in a guide-way #2

rear covers.of the finished package, are con-
tained. The cover 7’ is shown in Fig. 4,
which shows a continuous strip of paste-
board provided with slits #* and the open-
ings 7° the upper ends #* of which are adapt-
ed to stradpﬁe the bars <. The binding
wires * are made a part of this cover. The
rear cover [? is similar to thatshown in Fig.
4, with the exception that the wires I* are
omitted. These covers are placed alter-
nately in the container one above the other.

The lower cover bears directly on the end-

less carrier %, but is restrained from mov-
ing with the latter by means of a spring fin-
he lower
end of the container ¢ is provided with
openings which permit the passage of the
separator plate and the two lower covers be-
neath. The means for lifting the restrain-
ing finger ¢’ is as follows: On the extreme
ends of the carrier %k are pins #3. The fin-
gers ¢’ are supported on & cross bar ¢°,
which is carried between the bell cranks #,
located on opposite ends of the container,
and a spring #* normally holds said bell
cranks in the position shown in Figs. 1 and
12. During the travel of the carrier % the
pins #* will rock the bell cranks #¢, thereby
lifting the fingers #. After an interval the
springs £* will cause the fingers ¢’ to resume
their normal restraining position.

The action of the whole machine is as fol-
lows: After the folding rolls have made a
predetermined number of revolutions, the
fingers j* will be rocked down and forward,
thereby causing the paper to be passed for-
ward along the spitting rods 4. The sepa-
rator plate m will then pass into position
behind the unit of paper, the lower end of
the separator plate causing the fold to tear
along the perforations 2. This fold, which
1s indicated by &* in Fig. 1, will then be
sucked down through the exhaust pipe.
The wires I* will pass through the slot o’
and also pass the sprockets %%, n?, without
any interference because of the fact that the
latter are journaled on the crank arms 7
and 7% As the carrier & moves forward
the separator plate will press the paper for-
ward along the spitting rods. As the pa-
per is pressed forward along the spitting
rods the front cover 1" will contact with the
blocks ¢. The ends of the wire I* will also
contact with said blocks and will be bent
laterally over the upper and lower ends of
the compressed unit, the grooves ¢* and flat
faces ¢’ forming the bending dies. As the
carriers 4 and n move still farther forward
they will exert a pressure on the paper
higher than the point which the resisting
member p* has been set for, and the carriers

* will thereupon be caused to move for-
ward. As the clips 7/, s pass forward un-
der the carriers p’, they will be forced
toward each other and will bend the ex-
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treme ends of the wires 7* into the final
binding position, as shown in Fig. 2. The
carriers will then continue their forward
movement until the package v is pushed off
the rear ends of the spitting rods onto the
endless bélt u. As the separator plate m
continues its travel, the lugs m’ will strike
the abutment member m" and be thrown
down into the position shown in the top
portion of Fig. 1, and then pass under the
container ¢, the beveled emf m* inserting
itself between the two lowermost covers,
and as it passes forward beneath the rolls
m', sald covers will be pressed lightly down
upon the pins m*, so as to hold said covers
on the plate until such time that they are
carried 1n position on the spitting rods. It
Is to be noted that as the separator plate
passes Into position behind the predeter-
mined number of units, it is given a slight
longitudinal movement instead of being
brought vertically downward.

I claim:

1. A machine of the character described
comprising means for partially severing a
strip of material into sheets, means for re-
versely folding the material, means for au-
tomatically segregating a predetermined
unit of the folded material, and means for
compressing and binding such unit.

2. A machine of the character described
comprising means for partially severing a
strip of material into sheets, means for re-
versely folding the material, a supporting
way for the folded material, means for au.
matically ~segregating a predetermined
unit of the folded material, means for com-
pressing and binding such unit, and means
for delivering such unit.

3. In a machine of the character de-
scribed, the combination of a pair of fold-
ing rollers having radiating protuberances
and gear-like intermeshing action, a way
arranged to receive the folded material
from said rollers. means for segregating a
predetermined unit of the folded portion of
the material, and means for dropping cov-
ers between units of the folded material.

4. In a machine of the character de-
scribed, the combination of a pair of fold-
ing rollers having radiating protuberances
and gear-like intermeshing action, a way
arranged to receive the folded material
from said rollers, means for segregating a
predetermined unit of the folded portion of
the material, and means for binding said
unit of material.

5. A machine of the character described
comprising means for partially severing a

1,182,206

strip of material into sheets, means for re-
versely folding the material, means for au-
tomatically segregating a predetermined
unit of the folded material, and means for
binding such unit. . :

6. A machine of the character described
comprising means for partially severing a
strip of material into sheets, means for re-
versely folding the material, a supporting
way for the folded material, means for au-
tomatically segregating a predetermined
unit of the folded material, and automatic
means for delivering such unit.

7. A machine of the character described
comprising means for partially severing a
strip of material into sheets, means for re-
versely folding the material, a supporting
way for the folded material, means for au-
tomatically segregating a predetermined
unit of the folded material, means for bind-
ing such units and automatic means for de-
livering the latter. '

In a machine of the character de-
seribed, the combination of means for re-
versely folding a strip of material, means
for segregating a predetermined unit of
such folded material, and means for drop-
ping separating elements between units of
such material.

In a machine of the character de-
scribed, the combination of means for re-
versely folding a strip of material, means
for segregating a predetermined unit of
such folded material, means for dropping
separating elements between units of such
material, and means for compressing the
units separated by said separating elements.

10. In a machine of the character de-

60
6§ ‘
70
75
80
85
90

95

scribed, the combination of means for re- ,

versely folding a strip of material, means
for segregating a predetermined wunit of
such folded material, means for dropping
separating elements between units of such
material, and means for compressing and
binding the units separated by said separat-
ing elements.

11. In a machine of the character de-
scribed, the combination of a pair of fold-
ing rollers having radiating protuberances
and gear-like intermeshing action. means
for segregating a predetermined unit of the
material folded by such folding rollers, and
means for compressing and binding said
units of material.

CHARLES W. MORDEN.

Witnesses:
Ww. C. Scumrrr,
CeciL Lone.
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