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ABSTRACT OF THE DISCLOSURE 

Apparatus is provided for folding and packaging sheet 
like articles comprising means to form a center fold and a 
plurality of accordion folds parallel thereto transversely 
to the plane of the ?at sheet-like article, means to form 
a central fold transversely to the plane of the accordion 
folded article, and means to package the folded article be 
tween two webs of packaging material. 

This invention relates to the handling of sheet-like ma 
terials and is more particularly concerned with improve 
ments in a machine for folding an object which is in the 
form of a sheet so as to reduce the size thereof and adapt 
the same for insertion or enclosure in a package. 

It is a general object of the invention to provide an im 
proved machine for folding sheet materials or sheet 
like objects ?rst in one direction and then in another 
direction, so that the same may be more readily packaged 
or inserted in a package where the space available to ac 
commodate the folded sheet or object is substantially 
smaller than the dimensions thereof in unfolded condi 
tion. , 

It is a more particular object of the invention to pro 
vide an improved device for ‘forming a series of succes 
sive folds in a sheet-like object so as to effect a substan 
tial reduction in the width and length of the sheet or 
object and enable the folded sheet or object to be readily 
inserted in a package or enclosed in an envelope or wrap 
per where it will occupy a relatively small space. 

Another object of the invention is to provide a sheet 
folding apparatus which comprises a folding table having 
a series of parallel pockets opening on the face of the table 
and a reciprocating head on which there is mounted a 
plurality of relatively thin, parallel, fold forming plates, 
with the plates in aligned relation with the pockets in the 
table so that on reciprocation of the head into engagement 
with a sheet-like object placed over the openings in the 
pockets, the object will be folded into the pockets in ac 
cordion fashion. 
A further object of the invention is to provide an ap 

paratus for forming a sheet or a sheet-like object into a 
plurality of accordion-type folds and thereafter trans 
versely folding the same so as to reduce the dimensions 
thereof in the direction of the folds and facilitate inser 
tion into a package or a container. 
A still further object of the invention is to provide 

a machine for folding and packaging sheets or sheet-like 
material which comprises a horizontally disposed folding 
table having means forming a plurality of upwardly open 
ing folding pockets of rectangular cross-section which 
are separated by relatively thin plate members disposed 
in equally spaced, parallel planes with the pockets open 
ing on the face of the folding table, a folding head mounted 
for vertical reciprocation above the folding table and 
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having a plurality of thin plate-like fold forming mem 
bers mounted thereon which include sheet engaging bot 
tom edges in laterally spaced and upwardly offset relation 
so as to align with the openings in the folding pockets for 
insertion into the pockets when the head is moved toward 
the folding table, certain of the fold forming members 
being slidably mounted on the head for movement in 
parallel planes and being resiliently urged in the direction 
of the pockets, the edges of the fold forming members 
which confront the pocket openings being normally spaced 
relative to each other so that when the head is advanced 
toward the pockets a single plate edge will engage the 
sheet initially and fold a portion thereof into a pocket after 
which adjoining plate edges will successively engage por 
tions of the sheet and fold the same into the pockets so 
as to form successive adjoining folds, with the table having 
a folding slot extending transversely of the pockets and 
a folding blade operative in the transverse folding slot to 
transversely fold the accordion folded sheet, and a pack 
age forming mechanism adjacent the discharge opening of 
the transverse folding slot for enclosing the folded sheet. 

These and other objects and advantages of the inven 
tion will be apparent from a consideration of the sheet 
handling machine which is shown by way of illustration 
in the accompanying drawings wherein: 
FIGURE 1 is a front elevation with portions broken 

away of a machine for folding and packaging sheets or 
sheet-like materials which incorporates therein the prin 
cipal features of the invention; 
FIGURE 2 is a side elevation, with portions broken 

away, of the machine shown in FIGURE 1; 
FIGURE 3 is a partial side elevation, with portions 

broken away, showing the folding head in the position 
following the completion of the ?rst fold; 
FIGURE 4 is a partial side elevation similar to FIG 

URE 3 with portions broken away and with the folding 
head in a position following the completion of the suc 
ceeding pair of folds; 
FIGURE 5 is a partal side elevation similar to FIG 

URES 3 and 4 showing the folding head in a position in 
which the ?nal folds are partially completed; 
FIGURE 6 is a fragmentary elevational view similar 

to FIGURES 3 to 5 showing the completion of the trans 
verse fold with the accordion folding head withdrawn; 
FIGURE 7 is a partial front view taken on the line 

‘7-~7 of FIGURE 5, to an enlarged scale and with por 
tions thereof being broken away; 
FIGURE 8 is a fragmentary view taken on the line 

8-8 of FIGURE 2; 
FIGURE 9 is a perspective view, partly schematic, 

illustrating the sheet upon completion of the initial ac 
cordion folds; 
FIGURE 10 is a perspective View, partly schematic, 

showing the sheet when the folds are completed; and 
FIGURE 11 is a plan view of the folded sheet enclosed 

in a wrapper. 
The machine 10, which is illustrated in the drawings, 

is particularly designed for folding and wrapping sheets 
of material or sheet-like objects wherein the sheets or 
objects are folded ?rst in one direction and then in an 
other so as to reduce the longitudinal and transverse 
dimensions thereof and to enable the sheets or objects, in 
folded condition, to be readily inserted in a package or 
enclosed in a relatively small envelope by an associated 
packaging mechanism. 



3,465,492 
3 

Referring to FIGURES l and 2 of the drawings, the 
machine 10 comprises an upright supporting frame 11 
having a base portion 12, the top of which forms a table 
13, having a horizontally disposed top surface for sup 
porting successive sheets or sheet-like objects. Above the 
table 13 there is mounted a top frame structure 14 which 
supports a reciprocating folding head 15. A package form 
ing assembly 16 is also mounted on the forward portion 
of the frame 11 together with a supply magazine 17 for 
the sheets or other work pieces to be folded and an asso 
ciated work feeding or transfer device 18‘. 
The supporting base 12 is provided with a series of 

elongate pockets 20 of rectangular cross-section, which are 
in side-by-side arrangement. The pockets 20 are of identi 
cal size and are formed by securing in a recess 21 in the 
table 13, a plurality of vertically disposed, parallel plates 
22 which are held in spaced relation by bottom forming 
spacer members 23 so that the pockets 20 have a uniform 
depth and are of uniform cross-sectional dimension. The 
table 13 is provided with a folding slot 25 of rectangular 
cross-section which is disposed vertically and extends 
transversely of the longitudinal dimension of the pockets 
2t) and approximately in the center of the same in the 
lengthwise direction thereof. The slot 25 extends through 
the plates 22 and across the recess 21 above the spacers 23. 
The folding head 15 extends in a vertical plane above 

the table 13 and is carried on a double throw piston 26 
which extends from the opposite ends of a ?uid cylinder 
27, the latter being mounted on vertically spaced bracket 
forming members 28 and 30 which extend forwardly of 
a back plate 31 on the upper portion 14 of the supporting 
frame 11. The head 15 comprises horizontally disposed, 
vertically spaced top and bottom bracket members 31 
and 32. The lower bracket 32 carries a series of vertically 
disposed fold forming plates comprising a center plate 33 
and two adjoining plates 34 and 34' which are movably 
mounted in the bracket 32 together with two outside 
plates 35 and 35’ which are ?xed in the bracket 32, all 
of the plates 33, 34, 34', 35, 35' being spaced equidistant 
and in parallel relation with the spacing determined by 
the spacing of the fold forming pockets 20 in the table 
13 so that the bottommost edges of the plates are aligned 
with the top openings or entrance slots into the pockets 
20 and in corresponding vertical planes for insertion into 
the pockets 20 when the head 15 is lowered toward the 
table 13. The bracket 32 is slotted at 36, 37 and 37’ to 
slidingly mount the center plate 33 and the two adjoining 
plates 34 and 34’ for vertical movement relative to the 
bracket 32. The center plate 33 and the two adjoining 
plates 34 and 34' are slotted as indicated at 38 and 39 
in FIGURES 1 and 7 for co-operation with guide pins 
40 which extend through the bottom bracket 32 so as to 
hold the plates for movement in a vertical path. The 
center plate 33 has an upwardly extending spring receiv 
ing arm 41 on which there is mounted a compression 
spring 42 which is seated at its upper end against the 
bottom face of the top bracket 31 and at its lower end 
against the top edge of the center plate 33. The ‘bottom 
edge of the plate 33 extends below the corresponding 
bottom edges of the adjoining plates 34 and 34' a dis 
tance determined by the width of fold desired. In like 
manner, the adjoining plates 34 and 34’ have upwardly 
extending pairs of narrow arm members 43 and 44 which 
receive compression springs 45 and 46 with the latter 
seated at their upper ends against the bottom face of the 
top bracket 31 and at their lower ends against abutment 
forming wider portions 47 and 48 on the arms 43 and 44. 
The upper bracket 31 is provided with guide slots 50, 51 
and 52 for accommodating the arms 41, 43 and 44 and 
for guiding the same in a vertical path. 
A fold forming plate 53 is mounted for reciprocating 

movement in the transverse fold slot 25. The plate 53 is 
secured on the end of a piston 54 extending from the 
?uid cylinder 55. The operating cylinder 55 is supported 
in ?xed relation on the rearwardly extending bracket 
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4 
forming arm 56 at the top of the ‘base 12. The fold form 
ing plate 53 is reciprocated by cylinder 55 so as to place 
a transverse fold, indicated at TF (FIGURE 10), in the 
sheet S after the latter has been accordion folded in the 
pockets 20 so that it is in the condition shown in FIG 
URE 9. The folding plate 23 has a path of movement 
suf?cient to deliver the ?nally folded sheet, in the condi 
tion shown in FIGURE 10, out of the forward end of the 
slot 45 to the wrapper forming apparatus 16. 

The supply magazine 17 for the sheets or other work 
pieces is arranged along the side of the base frame 12 and 
includes a horizontally disposed stack supporting plate 58 
mounted on the upper end of a piston 60 which extends 
upwardly from a ?uid cylinder 61 supported in ?xed re 
lation at the bottom of the stack 17. The sheet feeding 
device 18 is mounted above the open top of the magazine 
17 and is in the form of an arm having downwardly facing 
suction cups 62 for engaging the topmost sheet on a supply 
stack supported on the plate 58. The feeding arm 18 is 
mounted on the end of a piston 63 extending from a hori 
zontally disposed ?uid cylinder 64 which is pivotally 
mounted at 65 on the bracket arm 66 with the forward end 
thereof supported in a hanger bracket 67 on the end of a 
piston 68 which depends from a ?uid cylinder 70 pivoted 
at 71 on the vertically disposed bracket plate 72. The 
bracket arm 66 and the plate 72 constitute portions of the 
top frame structure 14. The piston 70 is operated to in 
termittently raise and lower the sheet feeding device 18 so 
as to pick up the topmost work piece from the supply stack 
and deliver the same to fold forming position over the 
pockets 20 on the table 13 as indicated in FIGURE 2. 
The package forming apparatus 16, which is illustrated, 

comprises spindle supports 73 and 73' mounted on and 
extending in laterally spaced relation from the support 
plate 72 for receiving supply rolls R and R’ of packaging 
?lm or sheet material F and F’. The ?lm webs F and F’ 
are guided over a pair of guide rolls 75 and 75’ mounted 
on brackets 76 and 76’ at the front of the machine and ar- ‘ 
ranged to guide the two ?lms toward face-to-face contact 
between reciprocating sealing heads 77 and 77’ mounted 
on a package forming device 78 which is carried on the 
upper end of a piston 80 extending upwardly from the 
?uid operating cylinder 81, the latter being mounted on 
the base frame 12. The sealing heads 77 and 77' have 
confronting face portions adapted to form seals in a rec 
tangular pattern about three sides when brought together 
from opposite sides of the webs F and F’, as indicated in 
the ?nished package illustrated in FIGURE 11. The seal 
forming and package severing heads 77 and 77' are 
mounted on the inner ends of pistons 82 and 82’ which 
extend from ?uid operating cylinders 83 and 83’ mounted 
on the upstanding legs of a U-shaped bracket 84 forming 
the carriage for the device 78. Co-operating knife edges 
indicated at 85 are arranged at the bottom of the seal 
forming heads 77 and 77' which sever successive packages 
simultaneously with the forming of the seals in the suc 
ceeding packages. The device 78 is adapted to be recipro 
cated while gripping the ?lm webs F and F’ so as to feed 
the ?lm material simultaneously with the forming of the 
packages. The uppermost limit of the path of movement of 
the device 78 is below the discharge end of the folding slot 
25. so that a ?nally folded sheet or object (FIGURE 10) 
is delivered by the folding plate 53 between the ?lm webs 
F and F’ and above the top cross seal formed by the seal 
ing heads 77 and 77’ in the preceding package. 

In using the illustrated apparatus, sheets or sheet-like 
work pieces are delivered to the table 13 by the sheet 
feeding mechanism 18 in timed relation to the reciproca 
tion of the folding head 15. Upon downward movement 
of the folding head 15 the sheets are engaged ?rst by the 
center plate 33 which forms the ?rst fold in the center 
pocket 20, the width of the fold being limited by the depth 
of the pocket. Continued descent of the folding head 15 
brings the two adjoining plates 34 and 34' into engagement 
with the sheet material and folds the same into the two 
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adjoining pockets 20. As the head 15 continues its down 
ward movement, spring 42 is compressed, which holds 
the center plate 33 in the associated pocket 20 while per 
mitting sliding movement of the plate 33 in the brackets 
31 and 32. When the two side folds are completed by the 
plates 34 and 34’, the sheet is engaged by the plates 35 and 
35’ which are ?xed on the bottom bracket 32 and the 
springs 45 and 46 are compressed as the plates 34 and 34' 
slide upwardly on the brackets 31 and 32. The folding 
head 15 is then retracted upwardly until all the folding 
plates clear the pockets 20. The transverse fold forming 
plate 53 is then operated to place a transverse fold in the 
accordion folded sheet and to deliver the completely 
folded sheet out of the discharge end of the transverse slot 
25 where it is received between the webs of ?lm material 
F and F’ immediately above a transverse seal. The pack 
age forming apparatus 16 operates to enclose the folded 
sheet in the envelope which, as shown in FIGURE 11, has 
three sides thereof closed by heat seals HS. The apparatus 
will fold work pieces which are in the form of a single 
thickness ?lm or sheet or any relatively ?at, sheet-like 
object, for example, envelopes or the like, which may 
comprise more than one ply of material but which are of 
sheet-like form and capable of being folded. The package 
forming apparatus 16 may be replaced by other package 
forming apparatus or preformed envelopes, or the like, 
may be fed from a supply to a position for stu?ing therein 
the folded objects. 

While particular materials and speci?c details of con 
struction are referred to in describing the machine which 
is illustrated, it will be understood that other materials 
and equivalent structural details may be resorted to within 
the spirit of the invention. 

I claim: 
1. A machine for folding and packaging sheet-like 

material comprising a horizontally disposed folding table 
having means forming a plurality of upwardly opening 
folding pockets of rectangular cross section and sepa 
rated by relatively thin plate members in spaced, parallel 
planes which pockets open on the face of said folding 
table and are of uniform depth, a folding head mounted 
for vertical reciprocation above the folding table and 
having a plurality of thin plate-like fold forming mem 
bers mounted thereon which have sheet engaging bot 
tom edges arranged in spaced relation so as to align with 
the pocket openings in the table and adapted to be in 
serted in said pockets when the head is moved predeter 
mined distance toward the table, certain of said fold 
forming members being slidably mounted on said head 
for movement in parallel planes and resiliently urged 
in the direction of said pockets, said fold forming mem 
bers having edges which confront the pocket openings 
and are normally spaced relative to each other in the 
direction of movement thereof so that when the head is 
advanced toward the pockets a single plate edge will 
engage the sheet initially and move into a pocket to 
form the ?rst fold and thereafter adjoining plate edges 
will successively engage the sheet and move into the 
pockets so as to form successive adjoining folds, said 
table having a fold forming slot extending transversely 
of the pockets, a folding blade operative in said folding 
slot to form a transverse fold in a sheet which has been 
folded into said pockets, and package forming means 
adjacent the discharge opening of said transverse fold 
ing slot for enclosing the folded sheet. 

2. A machine for folding objects of sheet-like form 
comprising a folding table having a plurality of folding 
pockets extending normal to and opening on the face 
of the folding table over which a sheet-like object to be 
folded is adapted to be positioned, a folding head mount 
ed for reciprocation toward and from the table face and 
‘a plurality of plate-like, fold forming, object engaging 
members mounted on said folding head in parallel, side 
by-side relation and spaced so as to move into and out 
of folding pockets in said table when the folding head 
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6 
is reciprocated, said fold forming members being posi 
tioned so that edge portions thereof will engage a sheet 
like object which is positioned over the openings into 
said pockets as the head is moved toward the pockets 
whereby the fold forming members will carry portions 
of said object into the pockets and successive folds will 
be formed therein, said pockets being of uniform depth 
with the object engaging edges of said fold forming 
members being parallel and spaced relative to adjacent 
fold forming members in the direction of movement 
thereof a distance corresponding to the width of the 
material between the folds desired. 

3. A machine as recited in claim 2 and certain of 
said fold forming members being slidably mounted on 
said folding head, said folding head including spaced 
bracket members with guideway forming slots and said 
slidably mounted fold forming members having portions 
slidably received in said slots with associated spring 
members mounted thereon which extend between said 
spaced bracket members and urge the fold forming mem 
bers in the direction of movement of said folding head. 

4. A machine for folding sheet-like material com 
prising a folding table having a plurality of parallel 
recesses forming folding pockets in side-by-side relation 
and opening on the top face of the folding table over 
which a sheet to be folded is adapted to be positioned, 
a folding head mounted for reciprocation toward and 
from the pocket openings and a plurality of fold form 
ing members mounted on said folding head in parallel, 
side-by-side relation and having edge portions aligned 
with the pocket openings so as to move into and out of 
the pockets when the folding head is reciprocated, said 
fold forming members being positioned on said folding 
head with sheet engaging bottom edge portions spaced 
in the direction of movement of said folding head and 
said folding head being reciprocated so that successive 
edge portions of said fold forming members will engage 
a sheet placed over the pocket openings as the head is 
moved in the direction toward the pockets and the fold 
forming members move into the pockets whereby a 
single fold will be formed in the sheet initially and ad 
joining folds will be formed in succession thereafter. 

5. A machine as recited in claim 4, wherein said 
pocket'forrning recesses in said folding table are formed 
by a plurality of spaced, parallel, plate-like members 
having the uppermost edges thereof substantially in the 
plane of the top face of said folding table. 

6. A machine as recited in claim 4, and means form 
ing a magazine adjacent said folding table for receiving 
a supply of sheets to be folded, and having a device for 
transferring successive sheets from the magazine to 
predetermined position on the folding table. 

7. A machine as recited in claim 6, and said sheet 
transferring device comprising an arm member having 
sheet engaging suction means thereon and power means 
for moving said arm member in a four motion path so 
as to pick up a sheet from said magazine and deposit 
the sheet on said folding table in position for engage 
ment by the fold forming members upon reciprocation 
of the folding head. 

8. A machine as recited in claim 4, wherein said fold 
forming members comprise relatively thin, plate-like 
members slidably mounted on said folding head with 
the ‘bottom edges thereof in stepped relation and adapt 
ed to move upwardly on said head when lowered into 
engagement with said folding table. 

9. A machine as recited in claim 1, and said package 
forming means comprising supporting members for webs 
of package forming material, a sealing, severing and 
feeding head reciprocably mounted for movement in 
a vertical direction parallel with the movement of said 
folding head and having oppositely disposed, reciprocably 
mounted, seal forming members, guide members for 
bringing the webs into face-to-face relation in a path 
between said seal forming members, power means for 
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reciprocating said seal forming members so as to en- 3,131,519 5/1964 Webster ___________ __ 53-117 
gage the webs and form seals therein about a folded 3,228,170 1/1966 Eisenstadt _________ __ 53-—182 

sheet delivered between the webs by said folding blade, FOREIGN PATENTS 
and power means operative to reciprocate said sealing, 
severing and feeding head in timed relation to the move- 5 697,011 9/1953 Great Britain’ 
ment of said seal forming members so as to advance 
successive packages formed thereby as the webs are THERONE_CONDQN,Prin-1ayyEXaminer 
gripped between said seal forming members. E F DESMOND AssistantEXaminer 
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