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1

This invention is concerned with improvements
in apparatus for folding paper and like material.
According to the present invention there is pro-
vided a folding machine for paper and like ma-

2

wardly from the lower jaw in which case the first
blade will urge the paper upwardly between, two
blades in the upper jaw which will be caused to
move downwards so as to form the first fold,

terial comprising an upper and a lower jaw serv- 8 The said folding blades which may be of any
ing to receive therebetween a piece of paper 10 suitable material are preferably of generally seg-
be folded, and each having movably mounted mental shape and the blades in both jaws are
therein a plurality of folding blades, means being preferably mounted on a common shaft for all
provided for moving a first folding blade from the blades. The pivot point of the blades is pref-
one of said jaws into contact with a piece of 10 erably so disposed with respect to the folding
paper to be folded  and thereafter subsequent edges of the blades that these will form a series
. folding blades from said other jaw and said one of folds radiating from the edge of the paper.
jaw alternately so as to produce a series. of folds To. control the operation of said folding blades
with adjacent folds on opposite sides of the said we prefer to provide cam means adapted to be
piece of paper. 15 driven by any convenient source of power sich

Apparatus according to this invention prefer-
ably comprises a table or base upon which said
jaws are mounted and in order to enable a suc-
cession of pieces of paper to be rapidly folded
we prefer to incorporate means such as endless
bands or belts which serve to convey individual
pieces of paper into the nip of said jaws for the
folding operation.. In order to ensure that a piece
of paper fed into the nip-of the jaws remains in
position during the folding operation and is not
displaced by the motion of said endless bands or
belts we may provide suitable stop members.on
said base or table which serve to retain the piece
of paper square to the jaws during the commence-
ment of the folding operation. :

The said jaws which may be of any convenient
shape each house a number of folding blades
which are slidably mounted side by side: there~
in so that each blade can move out of the jaw in
which it is housed and then back into the jaw
after the folding has been effected. o

We prefer to provide an odd number of.fold-
ing blades in one jaw for example the upper jaw
and an even number of blades in the other jaw
so that in operation the centre blade in said
upper jaw may be caused to move down info con-
tact with the paper to be folded, the first fold
being produced by two blades moving upwardly
from said lower jaw one on each side of: said
centre blade, so as to make the first fold in the
paper about said centre blade. Subsequent folds
may then be produced by successive pairs of
‘blades in the upper and lower jaws moving down-
wards and upwards respectively closely adjacent
to and outside of the preceding blades sc as to
fold the paper about the preceding blade. Thus
a piece of paper having an equal number:of folds
on either side of the first fold may be produced.:

It will be understood that we may if desired
arrange for the first folding blade. to.move up-
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as an electric motor. Preferably a single cam-
shaft is provided having a plurality of cams
thereon, one cam cooperating with each blade and
serving to move its associated blade in the re-
quired sequence with respect to the other blades.

Tn order to transmit the motion of said cams
to the folding blades we may provide cam fol-
lowers having push or pull rods associated there-
with said push or pull rods being coupled to the
folding hlades and preferably having spring
means associated therewith which serve to return
the blades into the jaws as required.

Tn order to enable the spacing apart of adis-
cent folds to be varied we may provide means
for varying the throw of the folding blades- in
either jaw,

Thus for instance we may provide an eccen-
tric shaft which carries a part of the transmis-
sion between said cams and said upper or lowear
blades; variation of the eccentricity of said shaft
serving to vary the throw of the appropriate
blades.

During the folding operation we prefer to ar-
range for the cam means to retain the folding
blades which produce the initial fold in the paver
in contact therewith, until after the folding op-
eration is completed, in order to avoid the rartly
folded paper bhecoming deformed. The bladss
which form the subsequent folds are therefore
withdrawn after completing their foldine ov-
eration in the order in which they originally
moved so that ultimately the folded paper will
be gripped only by the three blades which formed
the first fold, said blades being withdrawn as
withdrawal means to be further described come
into operation. ’

Means are provided for the rapid withdrawal
or removal of folded paners from said jaws at the
end of said operation and we prefer to provide an
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ejector member which is adapted to move between
the two jaws so as to sweep folded papers out to
one side of said jaws. Preferably said ejector
member is mounted on the upper of said jaws
means being provided for rotating said member
around the upper jaw so that it passés between
the upper and lower jaws to remove folded papers.
Driving means such as a chain drive may be pro-
vided for said extractor member, which drive
may be coupled to the said cam shaft. We prefer
to provide means which cause said extractor
member to move at greater speed during the ac-
tual paper extracting movement than it does be-
tween successive extracting movements. ' Thus
we may provide spring means associated with said
extractor member which serve to provide an ac-
celerated motion of the said member whilst it
passes between the jaws and removes the folded
paper. Preferably also stop means are provided
which hold said extracter member in position for
an extraction movement said stop means being
withdrawn to allow the said member to move un-
der the influence of said spring means at the ap-
propriate instant for the extraction to take place.

The drive for said extractor member or with-
drawing means may include a chain and sprocket
or other suitable drive from the source of power
€. g. an electric motor which operates said fold-
ing blades and it will be understood that suitable

timing mechanism will be provided to enable the 9

operation of the withdrawing means to be co-
ordinated with the folding operation.

The folding apparatus according to this inven-
tion has been found to be particularly suitable for

producing fluted or pleated filter paper, which

consists of a circular sheet of filter paper folded
in half and tken provided with a plurality of folds
radiating from the folded edge, the adjacent folds
facing in opposite directions. . In order that the

invention may be well understood a preferred .

embodiment thereof will now be described by way
of example only as an attachment to a known
folding machine which serves to make the first
diametral fold in the cireular sheet of paper, al-
though it will be clearly understood that it is
within the scope of this invention to provide ap-
paratus for producing a pliirality of folds in a
piece of paper or like material without using such
apparatus as an attachment to any krown folding
médchine, ’

In the daccompanying drawings:

Figure 1 shows a side elevation of folding ap-
paratus accordirig t6 the invention attached to a
folding machine of known type.

Figutre 2 shows 4 plan view thereof.

Figure 3 shows an end elévation thereof.

Figure 4 shows to afi érilarged scale a side ele-
vation of the folding jaws.

Figure 5 is a partial plan view of the left end
portion of the lower jaw of Figtire 4.

Figure 6 is a partial plan view of the left end
portion of the upper jaw of Figure 4 as seen look-
ing upwardly. ‘

Figure 7 is a reai elevation of the folding jaws
as seen when viewing Fig. 4 from the right.

Figure 8 is an end elevation of the cam shaft.

Figure 9 is 4 sectional view of the sam shaft.

Figure 10 is a side elevation of the folding jaws
showing the extraction mechanisni thereon in
part section.

Figure 11 is a front elevation of Figure 10.

Figure 12 is a rear elevation of Figure 10.

Figures 13, 14 and 15 show disgrammatically
sucpeSSive stages in the folding operation, and

Figures 16 and 17 show an end view and plan
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4

view respectively of a piece of paper folded by
apparatus according to the invention.

" Referring to Figures 1 to 3 there is shown a
folding machine which serves to make a single
fold in pieces of paper passed therethrough. The
machine comprises a table | having guides %
which are adjustably mounted in slots 3 in order
to accommodate paper of varying width. End-
less tapes 4 are provided which serve to feed
pieces of paper, fed thereonto by a pick up mech-
afiism § into the assembly of folding rollers 8.
Where it Is desired to carry out the folding op-
erations to be later described to circular sheets of
filter paper it is of importance that the akove
decribed folding machine makes it fold diame-
trally of the sheet whatever the size thereof, so as
to deliver a folded sheet of semicircular form.
For this purpose adjustment means generally in-
dicated at T are provided to enable the folding
mechanism to be adjusted to suit varying sizes
of paper. Hand-wheels & are provided at each
side of the fable | which serve to adjust the dis-
tance apart of the guides 2 and at the same time
to effect the appropriate adjustment of the fold-
ing mechanism.

Mounted adjacent the table | of the said fold-
ing machine is a table § for the folding apparatus
according to the invention, endless bands 1§ are
provided which receive the once folded papers of
semi circular shape from said machine and con-
vey them singly with their straight edges fore-
most into the nip of an upper and lower jaw !i
and 12 mounted on said table 9. ) ’

On either side of said lower jaw 12 a stop
member 13 is provided against which the edgs
of the paper bears when it is in the nip and which
thus prevents the paper being dislodged or dis-
placed by the continued movement of said end-
less bands 10.

The said upper and lower jaws 1i and 12 com-~
prise casings 14 (Figs. 4 to 7) within which up-
per and lower folding blades {5 and (G are
mounted side by side, there being an even num-
ber e. g. 8 blades {6 in said lower jaw (2 and
an odd number, e. g. 7 blades 5 in the upper
jaw 11,

The said blades 15 and 16 which are of thin
metal sheet and are of segmental shape are dis-
posed side by side in the appropriste jaws and
are pivotally mounted so that the blades in op-
posite jaws may be moved towards and away
from each other as required. A single shaft {7
is provided on which all the blades are mounted,
and this shaft has its centre slightly offset from
the folding edges 18 of the opposed blades in
each jaw.

As will be seen from Figures 4 to 7 the blades
15 and 16 have portions {9 which extend heyond
the folding edges (8, which portions serve for
the operation of the blades in a manner to be
further described. As will be seen from Pigure
7 the centre upper blade i5¢ in the upper jaw
Il is substantially plane while the other upper
blades 150, 15¢ and 15d and all the lower blades
i6e, 167, 16g and 167 have outwardly bent por-
tions 19 which enable them to be coupled to ac-
tuating mechanism as hereinafter described.

Mounted beneath the table 8 is a cam shaft 22
which is driven by a toothed wheel 2! which
takes its drive from any suitable prime mover.
The said cam shaft has fifteen cams 22 mountsd
thereon, one cam for each of said folding blades
15 and (6. )

Motion is transmitted from the cam shait 28
to the lower blades 16 in the following manner.,
A cam follower 23 mounted in bell crank lever
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24 is maintained in contact with the cam surface
by means of a spring 25 anchored to an angle
iron 26 at one end and connected at its other
end to the end of the bell crank lever. remote
from the follower 23. Connected to the bell
crank lever 24 is g pull rod 27 the length of which
can be adjusted as at 28 and which is connected
to the portion 19 of the lower blade 16 (see
Figure 1).

Motion is transmitted to the upper blades 15
from cam shaft 20 through -cam -followers
mounted on further crank levers 30, springs 3{
being provided to maintain the followers in con-
tact with the cam surfaces. Pull rods 32, whose
lengths are adjustable as at 33, connect the said
levers 88 to further crank levers 34 which are
mounted on an eccentrically mounted shaft 35.
The other ends of said crank levers 34 are con-
nected to further pull rods 36 which are con-
nected to the portions §3 of the uper blades 15.

The profiles of the cams 22a, b, . 9, h,and
the timing are so arranged that when a sheet of
filter paper folded once into a semicircle is pre-
sented in the nip of the jaws H{ and 12 the centre
or first folding blades 15a in the upper jaw {1
will move down into contact with the paper
whilst two blades 16e from the lower jaw 12 move
upwardly one on each side of the first folding
blade 15a so as to complete the fold about said
first blades 15a¢ (Fig. 13) further pairs of blades
then move downwards and upwards in succession
each blade forming a fold in the hitherto un-
folded portion of the paper about the preceding
blade on the same side of the first folding blade
(see Figs. 14 and 15). -Due to the slight offsetting
from the folding edge 18 of the centre of the
shaft {1 for the blades the folds produced will
radiate from the central part of the original di-~
ametral fold (see Figs. 16 and 17). The three
blades I5a, I16¢ forming the first fold are main-
tained in position whilst the subsequent folding
blades complete their folding action and are
then withdrawn in the order in which they origi-
nally moved, the paper thus being held by these
three blades and blades {6k at the end of the op-
eration. The blades 15a, 16¢, and 167 are then
withdrawn as extraction means for the folded
paper, to be further described, come into opera-
tion.

In order to vary the spacing of the folds in the 3

paper the pull rods 32 associated with the upper
folding blades {5 are of adjustable length and the
said crank levers 34 which actuate the upper fold-
ing blades are mounted on the shaft 35 which can
be eccentrically adjusted so as to vary the stroke
of the upper blades and thus vary the spacing
apart of the folds. The end portions of the shaft
35 are journalled in the machine frame as shown
in full lines in Fig. 1. The intermediate portion of
the shaft 35 is eccentrically offset from the end
portions thereof, in the nature of a crank, as
indicated by the dotted line 35’ in Fig. 1. It will
be seen that by such a structural arrangement the
shaft 35 may be rotated about the axis of its end
portions and thus change the position of the axis
about which the cranks 34 rotate. This adjust-
ment effects a change of the range of movement
of the upper blades and may be resorted to to alter
the spacing between finished folds.

An extractor mechanism (Figs. 10 to 12) is
provided for the rapid removal of the folded paper
from the said jaws il and 12. Mounted on the
upper jaw Il is an extractor head 281, a drive
shaft 38 is journalled in the head 31 and carries
a bearing 39 thereon to which is attached an ex-

6

tractor arm 40 having an extractor blade 41 at its
end: . A crank arm 42 is rigidly attached to said
drive shaft 38 and has a tension spring 43 attached
thereto, the other end of said spring 43 being at-
5 taclied to the extractor arm 49 so that upon rota-
tion of said drive shaft 38, the bearing 29, arm 46,
and blade 41 will be caused to rotate by the
tension of said spring;
Dr1ve is transmitted to said shaft 38 from a
10 pinion 28’ on said crank shafé 26 by chain a4
to a sprocket 45, a jockéy wheel 46 being provided.
From sprocket 45 the drive is transmitted via shaft
4T and through two bevel wheels 48, 49 to shaft 38.
~'In order to ensure that the extraction opera-
15 tion is effected as rapidly as possible upon com-
pletion of the folding operation means are pro-
vided for holding the extractor arm 48, and blade
4i in position adjacént the jaws t1 and 12 until
the' instant when blades (5¢, (8¢ and 5k are
20 w1thdrawn
On the side of the extractor head 37 a housing
50 is disposed, a stop member 5i having a com-
pression’ ‘spring 51 there around is slidably
mounted in said housing 50, so that in the posi-
o5 tion shown in Figs. 10 and 11 it will obstruct
movenient of arm 48 and prevent blade 41 from
passlng between jaws il and 12,
Mounted on shaft 38 is a cam 52 adapted to
engage a follower 53 vertically slidable in sleeve
s 54, The end of follower 53 is coupled by cranks
55, 56 to the end of stop'member 5i.  Thus upon
rotation of shaft 38 cam 52 will cause stop mem-
ber 51 to be moved into the path of arm 40
against the compression of spring §7, which
a5 spring 57 serves to withdraw stop member 51 at
the appropriate instant represented by the pro-
file of cam 52. 'The cam profile and the timing
of the extractor mechanism above described is so
arranged that the rotation of shaft 38 will bring
40 arm 40 and blade &1 round %o the position shown
in Figure i whilst the folding operation of the
paper is being completed at which time stop 5i
prevents further movement of arm 40. Since’
however arm 40 is rotatably mounted on shaft 38;
. shaft 38 and crank arm 42 continue to rotate
stretching spring 43 between said crank arm 42
and extractor arm #8. Whilst the folded paper
is still held by blades i5a, 16¢ and {6h stop mem-
ber 51 is withdrawn so that extractor blade 4t is
drawn by ‘spring 43 up against the outside of
blade 16A which is immediately thereafter with~
drawn together with blades 15a and {6e thus al-
lowing spring 43 to pull extractor blade 41 sharp-
ly through the space between jaws { | and 12 thus
55 Sweeping the folded paper out of the jaws to one
side where it may be received in any suitable con-
tainer (not shown).
It will he seen that when the machine is in op-
eration, shaft 38 will rotate coentinuously so that
g0 after each extraction movement blade 41 and
arm 40 will be carried round the upper jaw f{f
ready for a subsequent extraction.
In Figures 16 and 17 a filter paper folded in ap-
paratus as described above is shown and as will
65 be seen the paper has a plurality of folds, adja-
cent folds being made on opposite sides of the
paper, whilst all the folds radiate from the di-
ametral edge about which the first fold was made.
It will be understood that only a preferred em-
70 bodiment by way of example of the invention
has been described above.
We claim:
1. In a machine for foldmg paper, having upper
and lower jaws providing an opening therebe~
5 tween for receiving a piece of paper to be folded,

<
&
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a plurality of movable folding blades mounted
in each of said jaws and movable from said jaws
into said opening to inferleaf said blades with
the blades of one jaw alternating with the blades
of the other jaw, blade moving means for mov-
ing said blades into said opening for producing a
series of oppositely directed folds in said paper and
for returning said blades into said jaws after said
folds have been formed, the improvement which
comprises, an ejector for the folded paper being
mounted on a shaft continuously rotatable in
one direction about an axis spaced from said
opening and having an ejector member passing
through said opening in a direction laterally of
said jaws during a part of the rotating of said
ejector, and driving means to rotate said shaft
in timed relation to the movement of said blades
to pass said member through said opening to
eject the folded paper after said blades have been
returned into said jaws.

2. A machine as defined in claim 1 in which
said driving means includes means for moving
said ejector portion through said opening at a
higher speed than its speed during the remainder
of the rotation of said ejector.

3. A machine as defined in claim 2 in which
said driving means rotates at uniform speed and
includes a resilient connection to said ejector and
said machine includes a stop means for stopping
said ejector before said member passes through
said opening and means to withdraw said stop
means as soon as said blades are withdrawn from
said opening.

4. A machine as defined in claim 1 in which
said jaws are positioned one above the other and
said axis is & horizontal axis above said open-
ing so that said ejector member is rotated about
said upper jaw.

5. A machine as defined in claim 4 in which
said driving means rotates at uniform speed and
includes a resilient connection to said ejector and
said machine includes a stop means for stopping
said ejector before said member passes through
said opening and means to withdraw said stop
means as soon as said blades are withdrawn from
said opening.

6. A machine as defined in claim 3 in which said
blade moving means includes a cam shaft having
a cam for each of said blades disposed thereon to
first cause movement of a single centrally posi-
tioned blade into said opening from one of said
jaws and then movement of pairs of blades alter-
nately from said jaws and progressively out-
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wardly from said first blade, said blade moving
means including said cams causing withdrawal
of said blades from said opening in the sequence
in which they were moved into said opening,
said stop means being released as soon as the
outermost pair of blades is withdrawn.

7. In a machine for folding paper, having up-
per and lower jaws providing an opening there-
between for receiving a piece of paper to be folded,
a plurality of movable folding klades mounted in
each of said jaws and movable from said jaws
into said opening to interleaf said bisdes with
the blades of one jaw alternating with the blades
of the other jaw, blade moving means for mov-
ing said blades into said opening for producing a
series of oppositely directed folds in said paper
and for returning said blades into said jaws after
said folds have been formed, the improvement
which comprises, means for pivotally mounting
all of said blades for pivotal movement into and
out of said opening about a single axis spaced
from the folding portions of said blades but
closely adjacent the ends thereof, and s single
cam shaft having a cam for each of said blades
and connections between said cams and said
blades forming a part of said biade moving
means.

8. A machine as defined in claim 7 in which
sald blade moving means inciudes an adjusting
means for simultaneously adjusting the distance
which all of the blades of one jaw movs into said
opening.

9. A machine as defined in claim 8 in which
said adjusting means includes a bell crank in
each of the connections to said blades of said
jaw and an angularly adjustable eccentric shaft
upen which all of said bell cranks are mounted.

JAMES W. THORPE.
SYDNEY W. BUSSELL.
SIDNEY J. HERBERT.
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