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T'o all whom it maey concern.:

Be it known that I, Cmaries Lavrence
Burpick, a citizen of the United States of
America, residing at 4 Eastern Road, Lon-
don, N. 22, England, have invented certain
new and useful Improvements in Paper-
Felding Machines, of which the following is
a specification. ‘

Fhis invention relates to machines for
folding sheets of paper and is specially de-
signed for folding paper money which is
more conveniently handled for the purpose
of paying out wages or giving change if the
sheets or notes are compactly folded. The
invention is, however, also applicable for
folding letters or circulars for insertion in
envelopes and like purposes.

The invention has for its object to pro-
vide a folding machine in which sheets are
fed one at a time between two or more fold-
ing plates which are then folded, thus cans-
ing the sheet held between them to be corre-
spondingly folded.

A further object is to provide a folding
machine in which there ave two sets of pairs
of folding plates-the edges of which do not
meet; these plates are so supported that
they can be folded up with the sheet between
them and a blade or the like then engages the
free portion of the sheet between the edges
of the plates and withdraws it from the
latter, at the same time giving the sheet a
further fold about a line at right angles to
the line or lines of the previous fold or folds.
This blade preferably drives the folded sheet
between bars or rollers which prevent more
than one sheet from being passed through
the machine. The folded sheets may then
be fed into clips mounted on a bar which is
moved transversely one step at each opeva-
tive movement of the machine, the folded
sheets being thus assembled in convenient
nuwnbers. The bar may be removed when
filled with folded sheets and a fresh one sub-
stituted and by counting the number of filled
bars a ready means of computing the number
of notes or the like is provided.

A further object of the invention is to
provide improved means for feeding the
sheets between the folding plates so as
quickly to be placed between the plates
when in their flat or unfelded positions.

With these and other objects in view the
invention consists in the features herein-
after described and claimed in the annexed
claiming clauses.

In the accompanying drawings which il-
lustrate a convenient form of machine em-
bodying the present inventicn :—

Tig. 1 is a plan view, certain elements be-
ing eliminated for clearness of presentation.

Fig. 2 is an end elevation, certain elements
heing eliminated for clearness of presenta-
tion, ‘

Fig. 3 is a sectional side elevation through
the lines w—x of Fig. 2—the dotted lines
made with long and short dashes indicat-
ing the movement of certain operative parts.

Fig. 4 is a drawing showing the position
of certain operative parts, which are not
shown in Fig. 3.

Fig. b is a sectional elevation of a fold-
ing machine showing a.reciprocating grip-
per feed for taking sheets one at a time
from a pile.

Tig. 6 is a detail of the gripper.

ig. 7 is a part side elevation showing
some of the parts illustrated in Fig. 5.

Fig. 8 is a partial plan illustrating the
mounting of the folding plates and the
means for operating the same.

Fig. 9 is a side view of the same.

Fig. 10 is an enlarged side elevation
showing a portion of the plates and their
operating means in partly folded relation.

The framework of the machine comprises
standards 1, 1» which are kept in position by
cross pieces 2, 2°,.2° and 2°. A shaft 3, car-
rying a disc 8* to which is secured a crank
pin 4, is journalled in the framework; s
link 5 connects this pin with a similar pin
4* mounted on a crank arm 5° which is se-
cured to a shaft 6, also journalled in the
framework. This arrangement provides
means for oscillating the shaft 6 with each
complete rotation of the shaft 8. On the
end of the shaft 3 remote from the disc 8?,
a driving crank 7 is carried, while rigidly
to the shaft 6 are a central arm 8 and two

side arms 9, 9%, two other arms 10, 102

being loosely journalled on the shaft 6.

At the top of the machine are mounted
two sets of folding plates 11, 11* and 11v,
11¢; these plates are provided with wide and
narrow hinged portions as shown in Fig
1 in order that they may fold up as shown
in Fig. 4 the plates of each set being so
spaced as freely to admit a sheet of paper
between them. The plates are supported
from the sides and a wide gap is left be-
tween their free ends in the centre of the
machine as shown in Figs. 1 and 2.
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The plates are supported in position by a
series of rods 12 and 122 one of which on
oither side at the forward end pivots in a
hole in the framework while the others both
slide and rotate in grooves indicated at 13*
Tig. 8. The folding and opening movement
of the plates is effected by arms 10, 10%;
through links 14. The supporting rods 12
and 12* are forined as stems on the brackets
50 which are riveted to the plates as clearly
shown in Figs. 8 and 10. Xt is thus apparent
that the rods rotate according to the angu-
lar positions of the plates 11%, and this is the
extent of their rotaticnal movement. The
rods come together as shown in Fig. 4 in
the forward position of the rearmost rod 12,
Figs. 8, 9, and 10, illustrating an intermedi-
ate position.

Tinks 15 and 15 forming a kind of lazy-
tongs are mounted on the rods 12 and 12
and serve to keep the folding of the plates
uniform for each side snd as some of the
spaces are wider than others the lengths of
those links are correspondingly chosen; the
long outer arms may be slotted though this
is not always necessary and is not illustrated.
The central links are made with shoxrt links
15 to cnable them to fold compactly, while
allowing for any slight difierences hetween
the pivotal centers and inclinations of the
links and those of the folding plates.

Paper sheets A are fed to the machine
from a platform or holder, 20 by two rollers
21 and 22 mounted to rotate on shafts 217

7 and 22°; the wheel roller 21 is actuated in

one direction by a spring 21° mounted on the
shaft 21* which has loosely mounted there-
on a toothed wheel 23 which engages with
the teeth of a rack 24. This rack is mount-
ed in guides and is moved longitndinally
through posts 24* and 24" from a vod 25
which passes from the arm 10 to the arm
10% to whieh arms it is secured. Gn the gear
wheel 23 is a spring actuated ratchet pawl
23* which engages with a notch in a boss or
extension from the wheel roller 21. When
the toothed wheel is rotated on its shaft by
the advancing rack, it carries the roiler 21
with it through the pawl 232 The puwl 23P
secured to the framework then retains the
roller in position while the rack is being re-
turned o normal; when however, the rack
has nearly reached its limit of bacloward
travel a tripping piece 27 strikes and dis-
places the pawl 23° releasing the rolier 21
so that the action of the spring 21° will ro-
tate the roller and feed the sheet of paper
forward between the plates.

The next forward movement of the arms
10, 10* will fold the plates as shown in Fig.
4 the paper between being folded at the
same time.

The arms 10 and 10 are loosely journalled
on the shaft 6, and are moved forward and
backwards by arms 9 and 9* by means of
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sliding locking pieces 10* and 10° which are
secured to the arms 10 and 10° respectively
and are operated by fixed cams 30 and 30°
and cam shaped extensicns at the top of the
arms 9 and 92 which engage with rollers on
the pieces 10® and 10° and move them longi-
tudinally, notches being provided into which
the rollers fall at the limit of travel in either
direction, so that the free arms 10 znd 10°
are locked to the arms 9 and 9* duving a
portion of the movement, and are rigidly se-
cured in their forward position by being
locked to the rigid cams 30 and 80 XIn the
full line position of arm 10%, locking piece
10¢ has moved down toward the pivot of
the arm 10* and engages the notch of the
arm 9% When the notch 9* comes opposite
to notch 302, the locking piece 10° is enabled
to move upward into the notch of 30* to re-
lease the arm 9* for further movement into
the position shown in dotted lines at the
vight of Fig. 3.

When the sheets have been received be-
tween the sets of folding plates have
been folded, the folded sheets are removed
from the plates by a thin blade 35 which
advancing centrally makes a further fold
of the paper, carrying the sheets between a
set of rollers 36, 36* and forcing them into
elips 41 on a bar 40.

"This movement is accomplished by Iinking
a carriage 31 by means ol a vod 82, and a
cross piece 33 to the slot 8¢ in the movahle
arm 8, the carriage 31 providing 2 mount-
ing for the hinged blade 35, and having =
slot 83> within which the cross piece 33 is
free to slide.

Lost motion is provided by a slot 8" in the
extension of the arm 8 to ensuve the correct
timing of the movement of the operative
parts.

'The blade 35 is shaped in such a nianner
that the pressure of the cross piece 33 as
it moves forward along slot 83* will bring
1t to an upright position, and retain it there
while the paper 1s being folded and carried
forward between two standards with rollers
36, 36% The action of the cross niece 335
is & cam action against the rearward sloping
surface of the blade 85, which is piveted at
its forward end. The cross piece striices the
rear sloping surface of the blade and, oswing
to the inclination, raises the blade as the
cross piece moves forward. Asillustrated in
dotted lines, the cross piece is in contaet with
the lower surface of the blade at one side of
the blade pivot, and hence the blade is pre-
vented from falling back until the cross
piece 83 has been withdrawn to clear the
blade. These standards are brought to an
upright poesition, when the blade with the
paper is passing; this is accoiplished by
hinging them at points 87, 87* and bringing
the cross piece 83 underneath ag it is ad-
vanced. By mounting the standards carry-
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mg rellers 36, 36* at a suitable distancs,
means are provided for arresting the ma-
chine if by any chance two sheets of paper
are fed through at the same time, this be-
ing a very important feature if paper money
is being folded.

The folded sheets may fall in a box or
any other means may be provided for re-
ceiving them; in the form of machine shown
means are provided for placing them in
clips 41 in a bar 40 Figs. 1 and 8. The bar is
mounted to slide in a framework 42 and is
advanced by a sprocket wheel 43 journalled
in the framework; holes or perforations are
made in the bar which receive the teeth of
the wheel. _

This wheel 43 is advanced one tooth at a
time by means of a ratchet wheel 44 mount-
ed on the same shaft which has tecth cor-
responding in number to the teeth on the
sprocket wheel; an arm 45 secured to the
carriage 31 is provided with a notch which
engages a tooth on the ratchet wheel 44, and
advances it one tooth. with the return of the
carriage, a detent wheel 46 provided with a
spring detent arm 47 carrying a roller serves
to keep the bar with the clips (which thus
serves as a magazine of clips) always in
alignment with the advancing blade carry-
ing the folded sheets. As indicated in Fig.
3, the arm 45 has a terminal hook of more or
less vesilient material, so that on the for-
ward movement, the hook s prings away from
the teeth.of the wheel 44 and on the rear-
ward movement cooperates with the teeth to
rotate the wheel, this being an ordinary
ratchet action.

When the clips carried by the bar have all
been filled, the bar may be removed and a
new one substituted. By making each bar
accommodate a convenient number of folded
sheets, say twenty, this mechanism provides
an indirect means for counting notes or the
like. '

In cases in which a reciprocating-gripper
feed is preferable for bringing the sheets
between the folding plates, the mechanism
shown in Figs. 5~7 is employed.

The sheets are placed in a trough or the
like 2 with the front edge of each sheet pro-
jecting beyond the front edge of the one
above it and the edge of the lowermost sheet,
is gripped between grippers 4, 7 and pulled
downwards below projecting portions of a
gate & which prevents the upper sheets from
moving beyond it. The gripper then runs
along the gap between the folding plates
carrying the sheet into position between the
latter ; when the gripper arrives near the end
of its forward movement, crank arms 7 car-
ried by the pivoted member  of the gripper
engage stops m which cause the latter to tilt
over to the position shown in dotted lines on
the right hand side of Fig. 5. On the re-
turn movement oi the gripper, the member j

8

is below the level of the sheet between the
folding plates and the crenk arms 2 are en-
gaged by stops n which return the member i
to initial position and causes it to engage
the forward end of the next sheet.

The shaft of the pivoted gripper member
J carries recesses 7, s which engage with a
spring detent ¢ and cause the member to
snap 1nto its extreme position.

The fixed member ¢ of the gripper is se-
cured to a rack f which is driven through
change gearing ¢, d, ¢, b, a from & mutilated
tocthed sector carried by the arm 8, so that
the reciprocating gripper feed is actnated
during a portion of the movement of the lat-
ter. In order to ensure correct re-cngage-
ment of the parts after the sector has passed
out of operative connection with the pinion
@, the latter is provided with detent means
of any suitable form.

Locking bars 10° for the arms 10, 10* pre-
viously described are assisted in their move-
ment by the springs g, these bars engage
notches at each end of cam races 307, simnl-
taneously passing out of engagement with
notches with the arms 9. ,

The operation of the machine may be
summarized as follows: The sheets arve fed
in one at a time between the plates when in
their unfolded position. The plates arve then
closed up as in Fig. 4, to fold the sheet and
the blade 35 comes into an erect position
and, advancing, withdraws the sheet from
the folding plates, passes it between the roll-
ers 36, 36* thus giving an additional fold at
right angles to the others and deposits it
within the clip which will at the time be in
alignment with it. The return of the car-
riage 81 with its arm 45 will move the
toothed wheel 43, and the bar 40 is moved
along one step so that another clip is brought
in position for the next sheet.

I claim :—

1. In a machine for folding paper and
like sheets, the combination of a pair of
plates, each plate of said pair being fold-
able, said plates lying in different planes
with a space between them, means to feed
the sheet into the space between the plates,
and means to fold the plates with the sheef
between them,

2. In a machine for folding paper and
like sheets, the combination of a plurality of
pairs of folding plates, said pairs being ar-
ranged with a gap between them, a sheet to
be folded lying across said gap, and & mem-
ber at right angles to the line of the folds,

means to fold said plates, and means to pass

said member through said gap, so with-
drawing and at the same time folding the
already folded sheet on a line at right angles
to the above mentioned line of folds.

3. In a machine for folding paper and
like sheets, the combination of two sets of
pairs of folding plates disposed with a gap
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between the sets, means to feed a sheet be-
tween the pairs of plates of both sels, means
to fold the plates with the sheet between
them, and means to withdraw the sheet
through the aforesaid gap.

4, Tn a machine for folding paper and
like sheets, the combination of two sets of
pairs of folding plates disposed with a gap
between the sets, means to feed a sheet be-
tween the pairs of plates of both sets, means
to fold the plates with the sheet between
them, a plurality of receiving devices, means
to push the sheet ‘hrough the aforesaid gap
into a receiving device, and mechanism to
cause another receiving device to move into
position for receiving a folded sheet.

5. In a machine for folding paper and
like sheets, a pair of folding members hav-
ing a plurality of joints, means to place 2
sheet between said members, means o fold
said members with the sheet therebetween.
and micans to withdraw the folded sheet
from the edges of the folded members.

6. Tn a machine for folding paper and
like sheets, a pair of folding members for
holding a sheet between them, means to fold
said members with the sheet in position be-
tween them, said members comprising a plu-
rality of plates connected alternately by
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pivots and by short links, the pivot connec-
tion of each member being opposite to, and
adapted when the members are folded to lie
inside a space provided by the short link
connection of the other.

7. A paper sheet folding machine having
means provided with a gap and means to
bring a partially folded sheet in proximity
thereto, and a member passing through the
gap and adapted to carry the sheet with it
and to fold the sheet again in its passage,
said member being thinner than the gap by
very slightly more than twice the normal
thickness of said partially folded sheet, so
that its passage is blocked in case of any
thickness of the sheet substantially above
the normal.

8. In & machine for folding paper sheets,
the combination of a plurality of upper
plites joined together, a plurality of lower
vlates jointed together and upon which a
hieet s adapted to be placed, a lazy-tongs
linkage, and connections between the plates
and the linkage so that as the linkage is
closed the plates arve folded in zig-zag
fashion.

Tn testimony whereof I affix my signature.

CHARILES LAURENCE BURDICK.
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