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UN1TED STATES PATENT

OFFICE.

RALPH C. SEYMOUR, OF SOUTH ORANGE, NEW JERSEY, ASSIGNOR TO C. B:
COTTRELL & SONS COMPANY, OF NEW YORK, N. Y., AND STONINGTON:

CONNECTICUT.

APPARATUS FOR CUTTING AND FOLDING PAPER, &c.

SPECIFICATION formmg part of Letters Patent Nn. 668,393, dated February 19, 1901,

Application filed September 29, 1900, Serial No. 31,489.

(No model.)

To all whom it may concern:

- Be 1t known that I, RALPH C. SEYMOUR, a

citizen of the United States and a resident of

South Orange, in the oounty of Essex and

5 State of \Tew Jelbey have invented a new and

useful Improvement in Apparatus for- Cuat-

ting and Folding Paper and other Fabrics, of
which the f@llowmﬂ* is a specification.

A cutting and folding apparatus emhody-

10 Ing the presentinvention includes as its fold-

ing devices a slotted table upon which the

sheet to be folded is placed, a blade situated

at the face of said table and presented edge-

wise opposite to the slot therein, and recip-

15 rocating gripping-jaws operating through

sald lob to first crease the sheet over the edﬂ‘e

of said blade in the intended line of fold and

to afterward complete the folding of the so- |

creased sheet by drawing it from said blade
- 20 and through said slot. In combination with
such folding devices the said invention in-
cludes cutting  or slitting devices, on op-
posite sides of which there are two sets of
such folding devices for the purpose of first
25 creasingin two places preparatory to the fold-
ing a oﬂtleer. which has been placed upon the
tolding-table, nextslitting said sheet into two
smallel qheebs between the creases, and
finally folding the said smaller sheets on the
30 lines of the creases.

In the accompanying drawings, Figure 1
represents a front elevation of a cutting and
folding apparatus embodying my invention.
Fig. 21sa left-hand side elevation correspond-

35 1ng with Fig. 1. 1In both of these views parts
of nhe framing are omitted to show the work-
ing parts. Figs. 3,4, 5,and 6 are front views,
on a larger scale tham Figs. 1 and 2, of the

folding devices, showing the moving parts

40 thereof in four different positions.
and § are views of details of the folding de-

vices which will be hereinafter explained.

Fig. 9 represents a vertical section on a plane
parallel with Fig. 1 of the folding-table and
45 the carrying-tapes for depomtmw the sheets
thereon.
« a designate the std,tmna,:y fldmmg, on
which .sheet% to be . cut and folded-are de-
posited by any suitable means. This table

50 is represented in Fig. 1 as wide enough for

Figs. 7

-

the reception of a sheet which is to be slit
centrally by suitably-arranged shears ¢ d, Fig.
1,todivideitintotwo smallersheets. 'On op-
posite sidesof and parallel with theseshears at
suitable equal distances there are provided
in the table two folding-slots 10, one for fold-
ing one and the other for folding the other of
said smaller sheets, which tnay be herein-
after referred toas ‘“‘cut” sheets. Overeach
of the slots 10 there is arranged at the face of
or above the table b the ereasing-blade e, the

edge of which is presented downward oppo-

site to and parallel with the slot 10, Under
or at the back of the table opposite the slot
10 are arranged the gripping-jaws or grippers
7 g, of which there are two sets, one set for
each of the creasing-blades ¢, each set con-
sisting of as many alined pairs as may be nec-
essary, according to the length of the fold

0 be made. The further description of one
of these creasing-blades and 1its correspond-
ing set of grippers and thelr appurtenances
whieh I will now proceed to give with refer-
ence to Figs. 3, 4, 5 and 6 will apply to both
of said blades and thelr corres pondinﬂ' sets of
grippers.

The creasing-blade ¢ is represented as rig-
idly secured t0 & stock h, below which its edge
projects some distance. This stock A is piv-
oted at its ends by pivots ¢ to bearing-blocks

J ou the framing « and 1s capable of an os-

cillating movement about those pivots which
gives its projecting edge both a slight rising-
and-falling mﬂvement and a sligh‘n lateral
movement, as illustrated in Figs. 3, 4, 5, and
6, which represent the stock and bldde in four
different positions. This movement of the
blade and its purpose will be hereinafter more
fully explained.

The grippers are attached to a carrier £,
which consists of a bar which is arranged to
reciprocate vertically in upright guides /,
bolted onto the framing a a. These guides
are omitted from Figs. 3,4, 5, and 6, but are
shown in Figs. 1 and 2. "The reciprocating

| movement of the said carrier is produced by

rods 19, connecting its ends 21 with cranks
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20 on a rotary shaft w, arranged in suitable -

fixed bearings x on the lower part of the
framing @. One member f of each pair of

100
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grippers is, as shown in Figs. 7 and 8, which
represent transverse sections of the grippers

~and carrier, rigidly secured on the bOp of the

1o

I3

20

carrier f, and the other member g is carried
by a small rock-shaft m, which is common to
all of the members g and runs the whole
length of the carrier L, on which suitable
bea,rmtrs n (see Fig. 2) are provided for said
roek—shafb. The said rock-shaft has on one

end a downward projection in the form of a

lever-arm o (see Figs. 2, 3, 4, 5, 6, and 7) for
the purpose of opemtmw it to glve the grip-
per inembers g their opening-and -closing
movement. The said members are closed
and kept normally closed by means of a
spring p, applied in anysuitable manner. In
the example represented the said Spllnﬂ' 18
coiled upon a rod g, one end of which is piv-
oted at 11 to the carrier & and which passes
through alug r, Fig. 7, which is pivoted at 12
to the lever-arm o. The sald spring has its
abutment at one end against the lug » and at

‘the other end against an adj ustmcr-nut S, ap-

- plied toa ser ew-thread ontherod. Theopen-

25

ing of the gripper members ¢ has to take
place twice for each creasing and folding

- movement—viz., just before the completion

- 30
35
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~and their lower epenmﬂ* movement is pro-
, by the roller z run-

45

50

23

- tioned.

of the upward movement of the carrier and
just before the termination of the downward
movementof thelatter. Theseopening move-
ments are produced through a lever ¢, which
works on & fixed fulerum w and is operated
by a ecam v on the rotary shaft w, before tnen-
The lever-arm o on the gripper rock-
shaft m 1s furnished at its end with a roller
z, which runs up and down the back of a rib
13 on the lever {. 'The upper opening move-
ment of the grippers is produced, as shown
in Fig. 5, by the movement of the lever{ pro-
duced by the offset portion 14 of the cam v,

duced, asshown in Fig. 6
ning dow n against g can- eu rve lbon thelower

pa,rt of the rib 13, while the lever ¢ is held
stationary on a concentrie portion of the ro-

tary cam v by means of a spring 16, which is

-applied between said lever and a fixed bracket
17 on the framing a.

The movement of the c¢reasing-blade ¢, here-

inabove mentioned, is produced by a Wedge—
like cam 18, carried by and projecting up- |

ward from Lhe gripper-carrier £, the said cam

18 acting upon the arm 22 of a lever 22 23,
which is dttdehed to one end of the GPG&SIHU-

blade stock h for the purpose of giving the
sald stock the oscillating movement herein-

- before mentioned. When the said stock is

60

in its operative position, with the blade e ver-
tical or perpendicular to the face of the table

b and its lower edge opposite the center of -
the slot 10 therein, as shown in Figs. 4 and

5, the stock and blade are held rigidly in that
posmwn by the action of the cam 18 against
the shoe 24 on the downwerdly-pm,]eebmg le-

ver-arm 23, which holds the upwardly-pro-
jecting lever- -arm 22 agalnst a fixed stop 25,

668,393

justable on the lever by a screw 26, so that
the lever may be so locked between the cam
18 and stop 25 that there may be no play of
the blade ¢ and no deviation from the oper-
ative position aforesaid while the grippers
are taking the sheet. When thelever is not
so locked, the blade is held in the inclined
position withits edge slightly raised, as shown
in Fig. 4, by a spring 28, which is coiled upon
a push-rod 27, which is connected with the
arm 22 of the leverand works through a fixed
eye 27*, which constitutes the abutment for
the said spring. |

For feeding the sheet to the table b any
sultable means may be employed I have
represented for that purposein Figs. 1 and 2,
and particularly in Fig. 9, sheet-carrying de-
vices consisting of tapes 30 31 32 33, all driven
in a direction parallel with the slots 10 from
pulleys 34 on a shaft 35, the tapes 30 run-
ning on sald pulleys 34 and on rolls 36, the
tapes 31 running on sald pulleys 54 and on
rolls 37 38, the tapes 32 ranning on rolls 39
40, and the tapes 33 running on bhe rolls 39
41 42 43; but as these carrying devices are 1ot

claimed as parts of the present invention I

have merely explained them so far as they
appearin the drawings sufliciently to prevent
their confusion with other parts of the mech-
ism, and it is sufficient to say further with
respect to them that they mmove in a direction
parallel with the lines on which the sheets
are to be cut and folded and on depositing
the sheets on the table b they carry them up
to a stop 44, arranged on the said table trans-
versely to 1138 slots 10

The slitting-cutters ¢ d, hereinbefore men-
tioned, for leldlIl?‘ into two sheets each of
the sheets deposited on the table b are shown
in KFig. 1 as consisting of a stationary cutter
d a,nd a reciprocating cutter ¢. The station-
ary cutter d is supported in a stock 45 below
the table, and its cutting upper edge projects
upward through a slot in the ta,ble. The re-
ciprocating cutter is secured in- a stock 46,
which works in vertical guides 47 (see Fig. 1)

and which derives its reciprocating motion

from 4 cam 48 on a rotary shaft 49, working
in bearings 50 on the uapper part of the
framing.

- The shaft w for producing the reciprocat-

ing movement of the gripper-carrvier k, the

shaft 35 fordriving the feeding-tapes, and the
cam-shaft 49 for operating the slitting-blade
¢ may be driven by any suitable means. In
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Figs. 1 and 2 of the drawings all are repre- -

sented as driven by gearing from a shaft 51.
Having now separately described the sev-

'eralfper-ts which together constitute my in-

vention and their operating mechanism and

lateral movements of the two blades e, here-
inbefore described, is to provide for the fold-
ing exactlyin the mlddle of the two cut sheets
produced by the slitting-cutters ¢ d fromn the

125

movements, I will before describing theircom-
bined operations state that the purpose of the

130

secured to the fmmmg This shoe 24 is ad- | sheet which is fed onto the table b. To in- -
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“gure this exact folding, the preliminary creas-

ing produced by the combined action of said

- blade and the grippers should be performed

before the slitting, and in order that this may

‘be done it 1s Ileceqsaty that the lateral gath-

ering in of the sheet which is necessary to
form the crease or bight of the fold should be

~all from the outer edges thereof toward the

10

- to Figs. 1, 3, 4, 5, and 6.

15

20

middle.

The combined operations of the two sets of
creasing and folding devices and the slitting-
cutters w1ll now be described with Iefelem‘*e
- I will first suppose
the sheet 60 to ha,ve been just deposited upon
the table with its head or front edge up to the
stop 44. The creasing and folding devices

will then be in the respective positions shown |

in Fig. 3, the grippers, which are open, hav-
ing by the upward movement of the carrier &
been brought to a short distance below the
table b and the downward movement of the
blades ¢ having been commenced by the ac-

~ tion of the cam 18 on the lower part of the

26

30

lever-arm 23. The continued upward move-
ment of the carriers & raises the points of
their gripper members f through the slots 10
in the table and at the same time so brings
the cams 18 into operation on the shoes 24
that the bilades ¢ strike the sheet and move
downward and laterally toward the gripper

- members f nearly to the upright position

- shown in Fig. 4, and so gather in the paper

from the side edges voward the middle of the

" sheet for the commencement of the formation

35

of the creases or bights of the folds to be made

therein, the blades and their respective grip-

per members f being now side by side in near

- proximity to each other, with only space

40

45

enough between them to allow free movement
of paper between themin both directions froin
the edges of the sheet. 'The further contin-
ued upwmd movewment of the carriers causes
the cams 18 to produce the final descent of

the blades, which then pinch the paperagainst

the G‘lippelbf At this moment the move-

~ment of the cutter ¢ takes place and the sheet

50

is cut in two, and immediately afterward the
levers i, -fallmﬂ' over the edges of the ofisets
14 of their cams v, liberate the lever-arms o of
the gripper rock-shafts m. The springs p
then acting on said arms ¢ will instantane-
ously close the gripper members ¢ upon the

- paper between themand the blade e, as shown

in Fig. 5, and so complete the blu*hts of the

55

- grippers and the blade e.
descending, the grippers draw the bights of |

folds of the two cut sheets, leeuvmg the paper

u*mpped between the two members of the
The carrier k£ then

~the folds from the blades and so grip the two

60

folds.
pleted the downward movement of the car-
riers and grippers is continued far enough to

cut sheets as to draw them down through the
slots of the table b, and thus complete the
After the folds have been thus coin-

carry the rollers z down the cam- curves 15 on

the levers ¢, and thereby to produce the open-

and the liberation of the folded sheet, which
may be carried away by any suitable means
out of the way of the grippers, which after
the liberation of one sheet ascend with their
carriers to take a new sheet.

It may be observed that In the operation

of this apparatus the tfolding-blade e never

enters the slot in the table and never de-
scends below the face of the sheet laid flat on
the table. The creasing or commencement
of the fold is performed by the grippers pass-
ing upward through the slot in the table and
carrying the sheet up on opposite sides of the
blade. 7The slot in the table has nothing
whatever to do with the creasing, that being
done by the grippers and the folding- blade
above the table.

AlthoughIatpresent consider it preferable
to so time the operations of the creasing, cut-
ting, and folding devices that the preliminary
creasing to form the bight of the fold should
be performed before the cutting of the sheet,
as above described, the said operations may
be so timed that the cutting wiil be performed
before the commencement of the creasing.

The means for removing the folded cut
sheets after their liberation from the grip-
pers may be of any known or suitable kind—
as, for example, horizontally-moving packers
52, working through the bottoms of packing-
boxes 53, into which the sheets drop edge-
wise from the grippers. These packers are
represented as sliding on stationary guide-
rods 54 and operated by cams 55 on the two
shafts 2w through levers 56, which work on
fulerums 57 and are connected with said
packers.

It is obvious that the foldmn* devices herein
described may fold at the same time a plu-
rality of superposed sheets or a sheet which
has been previously folded and which is pre-

sented in two or more thicknesses to such de-
vices.

What I elaim as my invention 18—

1. In sheet-folding apparatus, the COII]bI-

nation of a blade and reciprocating gripping-

jaws for creasing the sheet over the edge of
said blade preparatory to folding and with-

drawing the so-creased sheet from said blade,

substantially as herein described.

2. In sheet-folding apparatus, the combi-
nation of a blade and spring-closed recipro-
cating gripping-jaws for ereasing the sheet
over the edge of said blade preparatory to

70
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folding and w ithdrawing the so-creased sheet

from Sdld blade, subst&mmlly as herein de-

“scribed.

3. In foldingapparatus, thecombination of
a table having a slot therein, a blade situ-
ated at the face of said table and presented
edgewise opposite sald slot, and reciprocat-
ing gripping-jaws operating ‘nhrouw}l sald slot
flom the back of said table first to crease and
orip the sheet upon said blade and after-
ward draw it therefrom through said slot in a
folded condition, subsbantmlly as herein de-

ing of the grippers, as illustrated in Fig. 6, | scribed.

125
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4. In folding apparatus, the combination of
a table having a slot therein, a blade sita-
ated at the face of said table presented edge-
wise oppositesaid slot,reciprocating gripping-
jaws arranged opposite said slot and blade,
means for moving said gripping-jaws to and

from said blade through said slot, and means
for opening and closing said jaws, substan-

tially as herein described.

5. Infolding apparatus, the combination of
a table having a slot therein, a blade pre-
sented edgewise opposite said slot at the face
of said table, a reciprocating gripper-carrier
at the back of said table, grippars, one mem-

rier a,nd the other member of which is mov-'

ably attached to said carrier and both of
which members work through the slot in the

- table, and means for producing the move-

20

ments of the latter member for grasping and

liberating the sheet, substantially as herein

descmbed
6. In folding app&ratus, the combination of

a table having a slot therein, a creasing-blade

situated entirely at the"face of said table and
having a lateral moveinent transverse to the

- length of said slot, and gripping-jaws oper-

30

35

4.0

o

ating through said slot first to crease and grip
the sheet on said blade and afterward to with-

draw it therefrom through said slot, substan-

tially as and for the purpose herein described.

7. Infolding apparatus, the combination of
a slotted table, a reciprocating gripper-car-
rier at the back of said table, grippers, one
member of which is fixedly attached to said
carrier, and the other member of which is
movably attached  thereto, a creasing-blade
situated entirely at the face of said table,

means for producing a lateral movement of

sald blade toward and from the said fixedly-

attached gripper member,and means for mov-
ing said movably-attached gripper member |

toward and from the said blade, substantially
as herein described. |
- 8. Infolding apparatus, the combination of

a table having a slot therein, a reciprocating

gripper-carrier at the back of said table, grip-

pers, one member of which is fixedly attached

to said carrier and the other member of which
18 pivoted to sald carrier, a creasing-blade
situated entirely at the face of said table,
means for producing a movementof said blade

both toward and from the table and toward !

and from said fixedly-attached gripper mem-

" ber while said member protrudes thr ough the

- slot in the table, a stop for arresting said

6o

blade in a posmon perpendicular to the table
and opposite the slot therein, and means for
moving said pivoted gripper ‘member within

saidslot toward and from said blade, substan-
tially as herein described. | -

9. In folding apparatus, the combination of

a slotted table, an oscillating stock carrying

- fixedly attached to said carrier, and the other |

a creasing-blade at the face of said table, a
reciprocating gripper-carrier at the back of
said table, grippers, one member of which is

posite each of said. slots,

668,393

| member of which is pi__votéd thereto, means
for moving sald pivoted gripper member for

opening and closing the jaws of the grippers,
and a cam on the gripper-carrier for acting
on a projection from said stock for producing
the movement of the creasing-blade toward
and from said fixedly-attached gripper mem-
ber, substantially as herein described.

10. In folding apparatus,the combination of

70

75

a table having a slot therein, a creasing-blade

situated at the face of the table and presented
edgewise opposite said slot-at the face of said
table, a gripper-carrier having a reciprocat-
ing movement toward said table at the back
thereof, grippers, one member of which is fix-
edly attached to said carrier and the other
member of which is pivoted thereto and both
members of which work through the slot in
the table, a projection from said pwoted mem-

‘ber, a cam-actuated lever for acting on said

pro;jecﬁ;ion to open the grippers as they ap-
proach the table, for taking the sheet to be
folded, and a cam-surface on said lever for
acting on said projection to open the grippers
for liberating the sheet, and a spring for clos-

Ing the grippers, substantially as herein de-

scribed.

11. The combmatmn with a folding-table

in which are two parallel slots, a cutting de-
vice for dividing a sheet on said table between
said slots, creasing-blades situated at the face
of the tableand arranged respectively one op-
grippers, one set for
each of said creasing-blades, arranged respec-
tively opposite said slots and blades, and
means for producing a reciprocating motion
of said grippers by which they are carried to
and fro through said slots to crease the di-
vided sheets on said blade and withdraw them
therefrom through the slots, substantially as
herein desecribed. -

12. The combination with a folding-table,
in which are parallel slots, a cutting devme
for dividing a sheet on said table between
said slots, creasing-blades arranged respec-

tively one opposme each of said SlOtb and hav- -
ing movements laterally thereto for gather-

ing in the divided sheets from 0pp081te direc-
tions, toward the cutting device, and grip-
pers, one set for each of said creasing-blades,

blades, substantially as herein described.

13. The combination with a folding-table

in which are parallel slots and on which is a

sheet-stop arranged transversely to said slots,
of sheet - feeding devices running parallel

with said slots, a cutting device for dividing
a sheet on sald table between said slots,
creasing-blades arranged respectively one op-
posite each of said slots and having move-
ments laterally thereto for gathering in the
divided sheets from opposite directions to-
ward the cutting device, and grippers, one
set for each of said creasing-blades arranged

| respectively opposite said slots and blades,

substantially as herein described.

14. In folding apparatus, the eombmamon

30
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‘arranged respectively opposite said slots and
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~of a table in which is a slot, a ereasing-blade

10 ..

20

at the face of said table opposite said slot, a

oripper-carrier at the back of said table op-

posite said slot and blade, a pair of grippers
~of which one member is fixedly attached and
‘the other pivotally attached to said carrier, .

means for first moving said gripper-carrier
and blade to bring the fixedly-attached grip-
per member and the blade side by side in

near proximity to each other at the face of

the table with a space between them and
means for afterward operating the pivotally-
attached gripper member to pinch the sheet
between the grippers and the blade at the
face of the table, substantially as herein de-
scribed. |

15. The combination of a table in which
are two parallel slots, a cutting device for

dividing a sheet on said table between said

slots, creasing-blades at the face of said table
arranged respectively, one opposite each of
said slots, gripper-carriers at the back of said

table arranged respectively opposite said |

S

slots and blades, a pair of grippers for each
creasing-blade, one member of each of said
pairs being fixedly attached to and the other

member pivotally attached to its respective

carrier, means for first moving said gripper-
carriers and blades to bring each fixedly-at-
tached gripper member and its respective
blades sidé by side, in near proximity to
each other, means for next producing the op-
eration of the cutting device, and means for
afterward operating the pivotally-attached
gripper members to pinch the sheet between
the grippers and the blades, substantially as
herein described.

In testimony that I claim the foregoing as

my invention I have signed my name, in pres-

ence of two witnesses, this 27th day of Sep-
tember, 1900,

RALPH C. SEYMOUR.

Witnesses:
FREDK. HAYNES,
HENRY PHIEME.
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