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15 Clalms

This “invention relates. to-sheet folding ma-’
chines-and has particular reference to a machine:
for folding and pleating sheets of paper inter- .

mediate the ends thereof so as to provide paper

folders such as are used for brief backs, report;

pinders and the like.

The invention broadly comprehends & mrachine
whi¢h includes means for intermittently. feeding
sheets .of paper to a mechanism for forming one

or more pleats intermediate the ends of each.

sheet and for folding together the portions of
“each -sheet lyihg on opposite sides of the pleats
“and conveying - the pleated- and folded sheets

’ away from -said mechanism. -

‘More particularly the 1nvent10n 1e51des in a

sheet pleabmg and folding mechanism which in- -

cludes oppositely disposed creasing blades mov-

able towards ~each -other into spaced parallel

nested ‘rélationship so as to effect the pleating
between adjacent nested blades, in ‘¢combination
with -rollers fer pressing the- creased stock to-

“gether and for feeding the sheet away from the
blades as the same are retracted to:thereby fold

together the portions of the sheet lying on op-
pesite sides of the pleated portion thereof.

The invention further embodies ini'-a machine
of theindicated character a take off mechanism
-and means for deflecting onto the take off mech-
anism the pleated and folded sheets as they leave

tne pressing and feeding ‘rollers, the deflector -

‘means being movable to active position overly-
ing the pressing and feeding rollers ‘in timed
velationand immediately following ‘the 1etrac-
tion of -the -creasing ‘blades.

The invention is further dlrected to E: ‘ma~

‘¢chine of the indicated character in which ‘means
is ‘provided for feeding and retaining each sheet
in juxtaposition to the pleating and foldmg
mechanisms and so supporting the sheet as’ to
permit -of 'the drawing of the -opposite -end por-
tions . thersof towards the interinediate- portion
.as the pleating and- folding operations are ef-
-fected.

The invention fur thﬂlmoxe aims. to nrovxde a‘

.machine -as and for the purpose specified by
means -of ‘which paper folders may be expedi-
tiously and- econornically produced to avoid the

-expense incident to hand labor heretofore in-

“yolved in the pleating and folding of the. same.
With the above and. other: objects in Vxew the
1nvent10n is set forth in greater detail in the
following ‘specification and illustrated in the ac-
companying drawings, wherein:
Fig. 1 is a side view of. the machine con-
structed in accordance with the invention,

(Cl 270—19)

: Flg 2 is a smnlcn view: illustrating the oppo-
site side of the machine.
g, 3.is a top plan view thereof. '
Tig. 4 is a longitudinal sectional view -taken

approximately on she hne indicated -at 4—4 in ¢

Tig. 3.
Fig. -5 is an eunlarged fragmentary :diagram-

matic Sectional view illustrating parts of the-

creasing and pleating, pressing and folding, and
defiecting and take off mechanisms showing ‘the

same in their initial positions when the sheet is

-delivered thereto. )

Tig. 6 “is ‘a similar view showing. the lower
central creéasing blade -and. the upper creasing
blades in their active position effecting the in-
itial ereasing and pleating of the sheet.

Fig. 7 is-a similar view showing the lower outer

" pair of creasing blades in -active positicn effect-

ing the addmonal crea.smg and pleatmc of the
sheets.
Pig, 8 is'a 51m11a1 view howmg the addmon

:of parts subsequént to the creasing and pleat-

ing ‘operations and illustrating -the sheet as it is
being folded, deflected and- presented to the take
bff ‘mechanism.

Tig. 9 is a diagrammatic »-.expanded parspec-

‘tive view. illustrating parts of one end of the

creasing :and pleating, the pressing and folding,

.and the deflecting ‘and take ‘off ‘mechanisms to-
gether with cams for controlling the same.

Fig. 10 is 2 perspective view illustrating one: -of
the ‘completed paper folders :and the manner in
which it is utilized as.a shest ‘binder.

~Frig, 11 4sta fragmentary view similar to Fig.7

illustrating an attachment for the creasing ‘and 3;
 pleating mechanism 1o ‘provide a modxﬁed form '
".¢f pleating arrangement.

. 'Fig. 12is a transverse sectional view through
the ‘machine “taken -approximately on the line
42-—42 of Fig. 1.

‘Referring ‘to the drawings by -characters of
‘reference, the machine -includes a frame 29 ad-

Jacent one end of which is provided a table 24
-for supporting -a stack of sheets A to be pleated

and folded, which table is mounted for vertical

'step by step upward movement by means of a
‘ratchet pawl 22 engaging a ratchet wheel 23, the

pawl being actuated by a rock lever 24 whmh is

~in -turn rocked through the medium of a recip-

rocatory rod 25. The ratchet wheel shaft 26

‘has. keyed thereto. pinions 27 which engage: with-

rack bars. 28 .depending from the underside of
the ‘sheet supporting table 21. The uppermost

sheet of the stack on ‘the table .21 is-engaged
. _'by a. knurled feed roller 30 whlch is keyed to a,
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tlansverse shaft 8! journaled in aligned bear-
ings 82 carried by the radial arms 33 of a rota-
tory sleeve 84 which is mounted to turn on a
transverse shaft 3% secured in bearings 3% cn the
upper portion of the frame 26.

The sleeve 34 is provided with a radial arm 87-

which extends substantially diametrically oppo-
site the radial arms 8% and has connected there-
with an actuating rod 38 for rocking the sleeve
to raise and lower the knurled feed roller 30
for singly feeding the sheets from the stack on
the supporting table 2f. The shaft 3{ has keyed

thereto a drive pulley 3§ for rotating the feéed

roller in the direction of the arrow and motion
is imparted thereto by means Whlch will be he*e-
inafter set forth.

A sheet releasing means ‘is provided which
consists of a pair of transversely spaced fingers
40 connected to a transverse rock shaft 41 jour-

naled in the frame 28, the rock shaft being pro-

vided with a radial arm 42 connected to a recip-
rocatory actuating rod 43. - A transverse rotary
cam shaft 45 is journaled in the frame and the
said shaft has secured thereto. a plurality. of
cams. The cam 46 engages a cam roller or fol-
lower 47 which is journaled on a slotted yoke
48 attached to the reciprocatory rod 25 for actu-
ating the rock lever 24, the pawl 22 and-the
ratchet wheel 23 to effect the vertical step by
step upward movement of the stack supporting
table 21. )
A spring #8 connected at one end to the frame
28 and at the opposite end to the yoke 48 func-
tions to maintain the cam follower or roller 47
in contact with the periphery or face of the cam.
A cam 50 keyed to the shaft 45 engages with
the cam follower or roller 51 carried by the yoke

‘52 which is connected with the rod 38 for con-

trolling the raising and lowering of the knurled

‘40

50
85
60
66
70

k0

feed roller 30.. A cam 55 keyed to the shaft 45

engages with a cam follower or roller 56 on a

yoke 57 carried by the rod 43 for controlling the -

swinging movement of the sheet release fingers
40. The cams 46, 50 and 55 are so disposed -and
contoured as to effect the feeding :0of the sheets
A singly from the top of the stack and the reledase
of the top sheet by the fingers 48 so that as the
trailing edge of the uppermost sheet approaches
the knurled feed roller 30, the cam 50 will effect
the raising of the feed roller to a non-feeding
position out of engagement with the next adJa-
cent sheet on the stack.

The leading edge of the uppermost sheet, is
advanced by the knurled feed roller 30 and re-
ceived between a pair of superimposed feeding
rolls 60 and 6!, the former being secured to a

transverse shaft 62 which is driven through the -

medium of a pulley 68 to which motion is trans-

‘mitted by means to be hereinafter set forth.

The upper feed roll §1 is secured to.a transverse
shaft 64 which is journaled for rotation in piv-
oted arms €3 fulcrumed as at 66 to bearing

‘brackets 67 on the top of the frame 20. Motion
is transmitted to the upper feed roll 61 from the
lower feed roll 60 by meshing gears 68 and 691

keyed respectively to the shafts 62 and 64.

The feed rolls 68 and 6! feed each sheet hori-
zontally over longitudinally spaced supporting
tables 12 and 138 until the leading edge thereof

contacts with an adjustable stop gage 74 at

which time the feeding is automatically dlscon-
tinued by raising of the top roll 6! through the
medium of a cam 75 keyed to a transverse cam

“shaft 16, the face of which cams coact with cam

followers or rollers 17 carried by yokes 18 at-

- other.

tached to rods 19 which are connected at their
upper ends to the free ends of the arms 65. The

upward movement of the feed roll 61 is, how-
ever, limited by an adjustable stop 88 engaging.

one of the arms 65, to prevent disengagement
or unmeshing of the teeth of the gears 68 and
89, while permitting sufficient separation of the
peripheries of the. feed rolls to discontinue the
feedmg of the sheet.

A - sheet pleating and folding mechamsm is
located on the frame between the sheet sup-
porting tables 72 and 13 and includes upper and

10

lower vertically disposed transversely extending .

ermployed and one or more lower blades being

"~ utilized depending upon the number of pleats

- creasing blades, two or more upper blades being ‘
15

t6 be formed, in the present instance two upper -

namely, a central blade 86 and a pair of outer
blades 87, the upper creasing blades are carried
by a single vertically movable support or bar 88,

‘the ‘lower central blade 86 by a vertically mov-

able blade supporting bar 88, and the lower outer

blades 87 by a cross:sectional U-shaped verti- -

cally movable blade support or bar 90. The
blade supports or 'bars 88 and 89 are mounted
for vertical sliding movement in guideways 91
provwded by vertical slots formed in the oppo-

‘blades 85 being disclosed and three lower blades, "

20

site sides of the frame 20. The upper blade sup- - -

. port or bar 88 has secured to the opposite ends

thereof, depending bars 92, while the support or

bar 89 for the central lower blade 86 is connecteds

to depending bars 93.

30

The confronting edges of the bars 92 and 935“‘

adjacent their Iower ends are formed respectively

88 journaled on fixed bhsaring

heing such that through the medium of the.pin--

ion and rack teeth the rods 92 and 93 are simul-:

taneously moved in opposite directions to respec-

tively effect thé advancement of the -creasing -
.blades 85 and 86 towards and away from each
The upper blades 85 and the lower cen-
tral blade 88 are staggered with reference to each

other so that when advanced towards each other,

J’

Qe

the lower central blade 86 is received between .

the pair of upper blades 85 whereby the  inter-

mediate portion of the sheet will be creased. and

disposed in pleated formation.

Motion is imparted to the creasing blades 85'.
and 86 by cams 98 which are secured to a rotary

shaft 99 extending transversely of and journaled
in the lower portion of the frame 20. The faces
of the .cams 98 engage cam rollers or followers

190 which are mounted for rotation on lugs 101

at the lower end of the rack bars 93. Motion
is nnparted to the U-shaped blade support or bar

to rotate therewith and the faces of ‘which cams

.28 for the lower outer blades 81 by means of ..
cams 187 which are also secured to the shaft 99. ¢

187 engage the cam rollers or followers 108
mounted for rotation on slotted yokes 109 at the .

‘lower ends of links {10 fulcrumed-at the upper -
‘ends as at 111 tolugs 112 carried by and depend- 45

‘ing’ from the U-shaped blade support 80. The
“fink {19 is normally pulled downwardly by means
“of a cont1act11e spring 113, one end of which'is -
-attached to the lower end of the yoke {09 and
the lower end of which is anchored at [14.

The faces of the cams 107 are so contoured and

70

Carranged with reference to the cams 38 ‘as to-.

efect an advancement.of the lower outer blades -

87 towards the upper creasing blades 85 subse-

guentto and immediately following the creas-

K¢

with rack teeth 94 and 95 which mesh with the.. . - -
teeth of pinions
~studs 87 secured to the frame, the arrangement:’
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ing and pleating of the stock by the: movement
of the central lower blade 86 and upper blades
85 to their nested rélation so as t¢ avoid strains
or stresses on the stock which would tend te
tear or mutilate the same.  Ii additional creases

and pleats are to be formed; it is obvious that -

additional pairs of creasing blades: and . supports
therefor similar

lower sets of blades with mechanism. for”suc-
cegsively ‘moving said® blades to creasing and
pleating position. -The: ¢cams 88 and 18T are so
contoured that after the creasing operation all
of the lower blades are simultaneously moved
downwardly away from the upper blades coin-
cident with the upward movement of the upper
blades.

In .order to'provide means for pressing. to—
gether the pleated intermediate portien of the
sheet and to fold and convey the same away 0
a tzke off rnechanism, & pair of pressing, folding
and feeding rollers 128 and i2¢
which are journaled for. rotation in-the arms {22

and {23 of bell cranks {24 and {25, the shafts -

126 angd 427 of which are fulcrumed-in the frame
20 and the remaining arms {28 and 129 thereof
are connected by links 128 and {31 to a slotted
voke 122 which is normally pulled downwardly
by & spring {33, The yoke is:provided with a
cam follower or roller {34 which is urged inte
contact with the face of a cam 3% keyed to the
shaft 88. "The caim i85 is so contoured and dis-
posed as to swing the rollers £20 and {24 down-

wardly snd inwardly towards each other as the.

creasing  bledes 85, 88 and 87 are retracted,
whereby the rollers 128 and 12§ will press the
pleated meadial portion of the sheet together. The
driven o turn in the di-
rection of the arrows by mesns of belts 138 and

127 which are trained around-sheaves i3% and .

138 on the suafts of the rollers 128 and 121, It,
therefore, follows that coincident with the move-
ment-of the rollers (28 snd 121 towards each

other to press the pleated portion of the sheet,
the rollers will effect vpward feeding of the sheet
and a folding togethiér of tha portions of the sheet
lying on opposite sides of the intermediate pleated
portion. : oo

Tor the purpose of taking off the pleated and

folded sheets, an endless conveyor belt 181 is
trained around

longitudinally spaced . trans-
versely dispcsed conveyor rolls 142 and 143, which

are driven to move the convayor belt 14} in the

direction of the arrow by a belt {44 which is
trained around a sheave 145 on the shaft of the
roller #43. i :

In order ito deflect the pleated - and folded
shest onto the take off - conveyor belt i4i, a
eurved deflector element 158 is provided which is
atiached o rock arrs {51 which are secured. o
g transverse rock shaft 152 journaled in the frame
55 Mbption is imparted. to the rock shait by
meane of & cam 5% which is keyed to the shaft
8% and tne face of which engages a cami foliower
or roller i858 carried on a slotied yoke {58 which
is attached to an ar’tumtmg’rod £55, the upper end
of which rad is pivotally connecied as at 15§ to
a rodial erm 157 secured to the rock shaft 152,
The cam iz g0 arranged and i
the swinging movement cof the deflector element
159 from an. cub-of+the-way position to an active
position in the path of ‘moveraent of the folded
and pleated sheet as the pressing, folding and
feeding rolls 120 and (2} initiate thelr feeding
movement of the sheel subssquent to the retrac-

to . the' U-shaped support. 98-
would be added altérnately to the  -upper and

are provided .

'a,sprocket:

‘posed feeding rollers §§ and 61.

contourad as to time

3

tion- of the 'creasing blades. Tt thus follows that

" the folded and pleated sheets are deflected onto

the take off conveyor belt 14i from which they
are discharged from the end of the machine.
Motor power to drive the machine is imparted
to a drive shaft 166 which extends transversely
through the machine and is journaled in bear-
ings -in the frame. The drive shafi-has keyed
thereto ‘a sprocket 184 around whichis frained
& sprocket. chain i82 which ‘engages with and
drives a sprocket 183 on the cam shalt 88 there-
by transmitting metion to said cam shaft. The

-drive shaft 168 also has keyed thereto a pulley

{63 around which is trained a belf 166 which. is
in turn frained arcund the pulley 82 keyed to the

shaft §2 and by means of which motion is im-

paried . to - the fuperimpos‘ed feedinﬂ rolls 68

and &1,

he drwe shaft 168 also has keyed thereto a
pulley {70 arcund which is trained a ‘crossed

. pelt 171 which is also trained around the pulley

25 wheveby motion is imparted to the krurled
feed roller 38. The-drive shait 80 has keyed
thereto o serocket’ 1¥5 around which is trained
chain. {18 which is galso trained
around a sprocket §77.on a fransverse shaft {8

- which is JOuTnﬂled in ‘bearings on ithe frame 20.

_The shaft 178 has keyed thereto a pulley 178
around. which the: belt 144 is trained to impart
motion to the take off conveyor bely i4i. The
shaft 178 alsc has keyed therete pulleys (89
around which . the  belts 137 ares respectively
trained for imparting motion to the pressing,
folding: and,feedinc roller §2f. 'The belts 138
of the cther pressing, folding and feeding roller
{29 are trained around pulleys (8! on a trans-
verse shaft 184 journaled in hearings in the
frame, the shaft {82 having keyed ti rereto a pul-

“ley 483 which is driven by & belt i84 trained
around a pulley 185 keyed on- the main drive
It will he udderstood that the belts’

shaft 184,
{26 are crossed so as t0 turn the pres
ing and . feeding rollers {28
wise direction. :

sing, fold-

. Miotion -is 1mpa,rbed to the cam shaft 78 by 4
means. of meshing. pinicns 8% and 131 which are
. keyed respectively to the shafts 99 and 7§ and

motion Is ‘cr nsmlttr-‘d to the fam sha.f* 4@ rrom

“around sprockets. !94 :md ﬁa keved resnecmvely =
- 16 the cam shafts 76 and 45.

In operation the stack of sheets A on the table

a4 are fed upwardly in a .step by step movement

and the uppermost sheet of the stack is moved

to the right in Fig. 4 by means of the knurled :

feed: roller  30. after the fingers 42 have been
swung to the right and downwardly to an cub-of-
the-way position by means of the cam §5. After
the leading edge -of the sheet has passed over the

fingers, the cam 5% swings the fingers upwardly .

and to the left to retain the adjacent sheets un-

.derneath against movement, while the feed roller
continues to fesd the uppermost sheet until the

leading ‘edge is received between the superim-

then supported on the slatted table 12 and is
located hetween adjustable pairs of side guides
200 on the sides of the frame. After the sheet

Jhas been fed betwecq and gripped by the super-

inilvosed rollers 60 and 81, the cam 58 functions
to raise the knurled feed roller 38 ocut cof con-
tact with the sheet so that the feeding of the
same towards the right is continued by means of
the fesding rolls 68 and §1 cnly.. The feeding

..m'ovement of the.sheet is continued until its lead-

The sheet is ;

10

2

oy
aeid

30

35

40

in a counter-clock-~ -

7o

fud]



10

25

30

35

40

50

58

60

70

(]

4

ing edge contacts with the adjustable stop gage
74 at which time the cams 75 function to 1liff
the upper feed roll 61 to discontinue the feed-
ing of the sheet. The forward portion of the
sheet is then supported by the table 13 between
the adjustable side guides 284, while the rear
portion thereof is supported on the slatted table
12 with the intermediate portion of the sheet
disposed between the separated upper creasing
blades 85 and lower creasing blades 86 and 87.
The cam 98 then actuates the rack bars 92 and
93 to simultaneously move the two upper creasing
blades 85 and the central lower creasing blade 86
towards each other to crease and form a pleat, it
being understood that the pleating operation ef-
fects a drawing of the opposite end portions of
the sheet towards the intermediate portion to
compensate for the offsetting of said intermediate
portion by the pleating operation. Immediately
following this the cam (87 effects the upward
movement of the pair of cuter blades 87 upward-
1y to form additional pleats. '

It is, of course, obvious that additional pairs

of blades similar to the pair of blades 87 may be -

alternately added to the upper and lower sets if
additional pleats are desired. After the pleating
operation is finished, the cam 135 functions to
swing the pressing, folding and feeding rollers
§20 and {2! downwardly and towards each other
in timed relation to the movement of the upper
and lower blades simultaneously away from each
other so that the pleated inftermediate portion
of the sheet is pressed together and is fed up-
wardly by the rotary motion of the rollers 128
and 12i. Immediately following the movement
of the roilers {29 and 121 to their pressing and
feeding position, the cam §52 effects the swing-
ing movement of the deflector element 150 to its
active position overlying the rollers 120 and 12t
whereby the pleated intermediate portion is de-
flected to the right and onto the upper lead of
the conveyor belt {4i, the rotation of the rollers
{28 .and {21 serving to draw and fold-together
the portions of the sheets which lie on the oppo-
site sides of the intermediate pleated portion.
This delivers the sheet in its pleated, pressed and
folded condition onto the conveyor belt for dis-
charge from the end of the machine, after which
the deflector element 150 is moved to its inac-
tive position by the cam (%2, while the cam 135
effects the movement of the rollers 129 and 121
upwardly and away from each other and out of
the path of movement of the next succeeding
sheet which is fed into position so that the op-
eration is repeated. _

As illustrated in PFig. 10 of the drawings, the
creased, folded and pleated sheet A is illustrated
in its compileted form and the manner in which
the same is used as a brief back or binder for
the pages B, the edge portions of which are dis-
posed between the pleats C and D with suitable
fastening elements E extending therethrough.
It has, however, been found in some instances
that it is desirakle to so pleat the sheet A as to
increase the spacing between the pleats C and D
and in order to accomplish this the lower central
blade 88, as previously shown in the drawings,
has substituted therefor a lower central creasing
blade 88A as iilustrated in Fig. 11 of the draw-
ings. This creasing blade is formed with an en-
larged upper edge portion 86B, while the upper
pair of creasing blades 85 are necessarily spaced
apart to correspond with the thickness of the
substitute creasing blade 85A and the lower outer
creasing blades 87 likewise spaced apart accord-

2,194,344

ingly. 1t thus follows that in the ﬁnlshed br1ef

" back or binder, the pleats C and D will be spaced

apart to accommodate a greater number of pages

B than could be received between the pleats C-

and D under the arrangement of the creasing
and pleating blades previously. set forth.

"What is claimed is:

1. In a machine of the character set forth
mechanism for transversely pleating a. sheet in-
termediate  the ends thereof 1nc1ud1ng’ opposed

- pleating blades located on opposite sides of said

sheet for creasing the same in opposite directions

10

to form a pleated structure; means for moving .-

the creasing blades on opposite sides of said sheet
towards and away from each other, and mecha~
nism for gripping said pleated portion of the

15

sheet and for removing the pleated sheet so'asto

fold together ‘the remaining portions -thereof
lying on opposite sides of the pleated portion as
the sheet is removed. )

2. In a machine of the character set forth,

mechanism for transversely pleating a sheet in-
termediate the ends thereof including ‘opposed
pleating blades located on opposite sides of said
sheet for simultaneously. creasing the same'in
opposite directions to form a pleated structure,

20

means for moving the blades on opposite sides of -

said sheet towards and away from each other,
and mechanism for gripping said pleated portion
of the sheet and for removing the pleated sheet
so as to fold together the remaining portions
thereof lying on opposite sides of the pleated por-
tion as the sheet is 1emoved

3. In a machine of the character sat forth
mechanism for transversely pleating a:sheet in-

termediate the ends thereof including opposed.

pleating blades located on oppo.,lte sides: of said’ -

sheet for creasing the same in opposite directions

to form a pleated structure, means for effecting’

relative movement of the creasing blades on
opposite sides of said sheet towards .and away
from each other, and mechanism for gripping
said sheet-and for folding together the portions

-thereof lying on opposite sides of the pleaied
portionn and for feeding the pleated and folded -

3]

sheet away from said creasing blades as the same

are retracted from each other.
4. In a machine of the character set forth,
mechamsm for transversely pieating a sheet in-

termediate the ends thereof including opposed -

pleating blades located on opposite sides of said

sheet for creasing the same in cpposite directions =~

to form: a pleated structure, means for moving

the creasing blades on opposite sides of said sheet

towards and away from .each other, mechanism
for gripping said pleated portion of the sheet and
for folding together the remaining portions there-
of lying on opposite sides of the pleated portion
and for feeding the pleated and folded sheet away
from said creasing blades as the same are re-
tracted from each other, said gripping and fold-
ing mechanism including elements mounted for
movement towards and swidy from each other,
and means for effecting the movement of said
elements having timed relation with the means
for effecting the movement of the creasing blades.

5. In a machine of the character set forth,

mechanism for transversely pleating a sheet in-

60

85

termediate the ends thereof including opposed -

pleating blades located on opposite sides of said

k(]

sheet for creasing the same in opposite directions .

to form a pleated structure, means for moving

_the creasing blades on opposite sides of said sheet

towards and away from each other, mechanism
for pressing said pleated portlon of the sheet

Yl




B
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and for folding together the remaining portions
theréof lying on opposite sides .of the pleated
portion and for feeding the pleated and folded
sheet away from said creasing blades as the same

‘are retracted {rom-each other, said pressing and

folding mechanism  including . oppositely- driven
continuously rotating rollers mounted for move-

‘ment towards and away from. each other, means

for effecting the movement of said rollers having

timed relation with the means for effecting the

movement of the creasing blades, and mechanism
for deflecting the pleated and. folded sheet later-
ally with reference to the plane of movem nt of
the creasing blades. '

6. In a machine of the character set, forth,
mechanism for transversely pleating a sheet in-

termediate the ‘ends thereof including a pair of ’

spaced parallel creasing biades exbtending trans-
versely of and located on one-side of: the sheet
to be plested, a single creasing blade extending
transversely of and arranged on the spposite side
of the sheet, means for moving sald blades to-

" wards each other to dispose the free edge portion
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~mechanism for transversely pleating a
termediate the ends thereof including a pair of

of said single blade between the free edge por-
tions. of said pair of blades so-as fo pleat'the
sheet, and mechanism for pressing said pleated
portion of the sheet and folding together the
remaining portions of the sheet lying on opposite
sides of the pleated portion.

7. In a machine of the character seb forth
mechanism for transversely pleating a sheet in-
termediate the ends thereof including a pair of
spaced parallel creasing blades exfending trans-
versely of and located on one side of the sheet
to be pleated, a. single creasing blade extending
transversely -of and arranged on the ‘opposite
side -of the sheet, means for moving said blades
towards each other to dispose the free edge por-
tion of said single blade between the free edge
portions of said pair of blades so as to pleat the

sheet, and mechanism for gripping said pleated.

portion of the sheet and folding together the
remaining portions of the sheet lying on opposite
sides of the ]’)]Ent“d portion, and for feeding the
pleated and folded sheet from between the creas-

“ing blades subséquent to the retraction of the

same from each other.
8. In a machine of the character set forth
sheet in-

spaced parallel creasing blades extending trans-
versely of and located on one side of the sheet
to be pleated, a single creasing blade extending

transversely of and arranged on the opposite side

of the sheet, means for moving said blades to-
wards each other to dispose the free edge portion
of said single blade between the free edge por-
ticns of sald pair of blades so as to pleat the
sheef:, meshanism for pressing said pl a*.;ed‘ nOY-

“tion of the sheet and folding fogether the 12~

maining portions of the sheet lying on opposite
sides cf the pleated portion and for feeding. the

“pleated and folded sheet from between the creas-

a5 >

ing blades subsequent to the retraction”of the
same from each other,
the pleated and folded sheets,
means movable between. the retracted creasing

blades for guiding the she\,us ‘onto scud take off

mechanism.

2. In a machine of the character set forth,
mechanism for transverzely pleating & sheet in-
termediate the ends thereof including. a pair of

spaced parallel creasing blades extending trans-

versely of and lgcated -on one side of the sheet
te be pleated, an .intermediate creasing blade

-said first pair of blades
cof blades for additionally pleating the sheet,

meechanism for taking off
and .a . deflector .

extending. transversely oi‘ and lccated on the op-
posite side of said sheet, a pair of spaced par-

_allel outer creasing blades extending transversely

of -and straddling said intermediate blade, means
for simultanzously moving said intermediate blade
and the first- mentioned, pair of biades
each other to dispose the free cdge periions .of
the intermediate ‘hlade between the free edge
portions of the {irst menticned pair of biades so
2§ to crease and pleat the sheet, means for sub-
@Pquentlj moving the free edge portions of said
second pair-of blades fowards the first. pair of
rlades to dispose the frée edge portions of said

first pair of blades between said second pair. of -

blazdes for additionally. pleating the sheet, said
blade moving means functioning fo simultané-
ously meve all of said blades away from each
other after the sheet pleating operation. :

. 10. In a machine of the character set forth,
mechanigm for transversely pleating a sheet in-
termediate. the ends thereof including a pair of
spaced parallel creasing blades extendmg trans-

versely ‘of.and located on one sidé of the sheet
" to be pleated; an intermediate creasing blade ex-

tending transversely of and located on the op-
‘posite side of said sheet, a pair-of spaced parallel
outer creasing. blades. exiending transversely of
and straddling said intermediate blade, means

for simultanecusly. moving said intermediate
~blade and the first mentiored pair of blades to-

wards each other to dispose the free edge por-

- tions of the intermediate blade between the free
edge. portions of the first mentioned. pair of
. blades so-as to crease and pleat the sheet, means .

for subseguently moving the free edgs portions
of said second pair of biades towards the first
pair of blades to dispose the free edge portions of

said blade moving means functioning to simul-
taneously move all of said blades away from each
other after the sheet pleating operatbion, and

=

“towards .

between said second pair -
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mechanism for gripping said pleated portion of -

the sheet and folding together the remaining por-

tions thereof lying on opposite sides of the pleat-

‘ed portion and for feeding the pleated and folded
sheet away from -said creasing blades as the
same are retracted from each other.”

45

11. In . a meachine of the character set’ f01th~ ‘

mechanism for transversely pleating a sheet in-
termediate the ends thereof including opposite

50

pleating blades located on opposite sides of said |

sheet for creasing the same in obposite directions
to form a pleated structure, means for moving the
creasing blades on opposite sides of said sheet
towards. and away from each other, and means
independent of the pleating blades for supporting

said sheet in juxtaposition to said pleating mech- -
anism for free movement of the opposite end

portions towards the 1ntevmed1ate portion during
the pleating operation. .

12. In a machine of the character set forth
mechanism. for transversely pleating a'sheet in-
termediate the ends thereof including opposed
pleating blades located on opposite sides of said
sheet for creasing the'same in opposite. direc-
tions to form a pleated structure, means for
moving the ereasing biades on opposite sides of

said sheet towards and away from each other,.

mechanism for pressing said pleated pertion of
the sheet and for folding together the remaining
portions thereof lying on
pleated portion, and means for supwporting said
sheet in juxtaposition te sald mechanisms for

- free movement of the oppo‘ute end portmns dur-

opposite sides of the
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ing the pleating, pressing and folding operations.
13. In a machine of the character set forth,

spaced horizontal sheet supporting tables, means .

for feeding a sheet to a predetermined position
to be supported upon said tables with the inter-

- mediate portion of the sheet spanning the space

therebetween and the opposite end portions
‘mounted- for free movement, mechanism for
forming transverse pleats in said intermediate
portion of the supported sheet including spaced
parallel vertically disposed upper and lower sets
of creasing blades respectively disposed above
‘and below the sheets, and means for moving said
sets of blades towards each other to a nested
relation in the space between the supporting ta-

bles to effect the pleating of the sheet between

said blades and the drawing of the opposite
end .portions thereof towards the inftermediate
portion during the pleating operation.’

14, Tn a machine of the character set forth,
spaced horizontal sheét supporting tables, means
for singly feeding sheets over said tables, means
engaging with the leading edge of the sheet to
dispose the same in a predetermined position,
supported upon said tables with the intermediate
portion spanning the space therebetween zand
the opposite end portions free for movement
towards the intermediate portion, mechanism: for
forming {ransverse pleats in the intermediate
portion of the supported sheet including spaced
parallel vertically disposed upper and lower sets
of blades disposed respectively above and below
the sheets, means for moving said sets of blades
towards each other to a nested relation in the
space between the supporting tables so as to
effect the pleating of the sheet between said
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blades, said means being adapted to mOV'e_-sé,id

sets of blades to a relatively retracted position, -
and mechanism for pressing said pleated portion
of the sheet and for folding together the remain-" .-

ing portions lying on opposite sides of the plea,tﬁf s

ed portion subsequent to the retraction ofsaid
blades. - : B

15. In a machine of the character sef forth,
mechanism for transversely pleating a sheet in-
termediate the ends thereof including a pair of-
spaced parallel creasing blades extending tirans-
versely of and located on one side of the sheet
to be pleated, an intermediate creasing blade
extending fransversely of and located on the
opposite side of said sheet, a pair of spaced par-
allel outer creasing blades extending transversely

of and straddling said intermediate blade, means

for simultaneously moving said intermediate
blade and the first mentioned pair of blades to-
wards each other to dispose the free edge por-
tions of the intermediate blades between the free
edge portions of the first mentioned pair of
blades so as to crease and pleat the sheet, means
for subsequently moving the free edge porticns
of said second pair of blades towards said first
pair of blades to dispose the free edge. portions
of said first pair of blades between said second
pair of blades for additionally pleating the sheet,
means for feeding and supporting said sheet. in
juxtaposition to said blades with the end por-
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tions thereof free for movement towards the .-

intermediate portion, and a common actuating
means for said blade moving means. '
ANDERS -J. WIKANDER.
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