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To all wlhonyv it Nty conceri .

Be it known thatI, EDGAR H. COTTRELL, a
citizen of the United States, and a resident of
Stonington, in the county ot New London and

¢ State of Connecticut, have invented a new
and useful Improvement in Machinery for
Cutting and Folding Paper and other Fab-

~ ries, of which the following is a specification.

The cutting and folding machinery which

(o constitutes this invention 18 intended as a
whole to be used.1n
fecting printing-machine in which the print-

ing of pages sufficient to make a signatureis

performed on a continuous weby before cut-

15 ting the latter into sheets. Machinery etn-
bodying the invention in its entirety cuts the
web transversely into sheets, collects several

of the so-cut sheets together one upon an-

" other, and so folds the collections together

20 parallel with the lineson which the sheets are

ont from the web that they are inset one with-
in another and then cuts the so-inset folded

connection with a per-

1

" eollections of sheets transversely to the fold..

into several signatures. -
25 An important feature of the invention re-
lates to cylinders which collect one upon an-

other the sheets cut from the web and pre-

sent the collections in a pile ready for fold-
ing; and this feature consgists in the novel

30 organization and .combinations of such cyl-
inders, hereinafter described, including a col-
lecting-cylinder for collecting the sheets oneé
upon another, and a second eylinder, which
may be termed a transfer-cylinder,” for

35 taking collections of sheets from the collect-
ing-cylinder and piling one upon another &
plurality of said collections ready for folding.
The invention further consists in certain
other combinations hereinafter described, in-

40 cluding folding, cutting, and delivering de-

viges. | |
The invention is illustrated in the accom-

panying drawings, which represent cutting

and folding machinery for produeing four
45 sixteén-page opén-edged signatures from two
collections, each consisting of two sixteen-
page sheets. | | -
Ficure 1 is a side elevation; Fig. 2, a ver-

parallel with Fig. 1in the line 3 3 of Fig. 2;
Fig. 4, a transverse section of the collecting-
cylinder;transfer-cylinder, and folding-table;
Fig. 5, a side view, partly in section, of cam
mechanism for opening the grippers of the
collecting and transfer eylinders; IFig. 6, &
side view of parts of the mechanisms for clos-
ing and opening the orippers; Fig. 7, a plan
of parts of the collecting and transfer eylin-

ders and of the mechanism for operating
their grippers; Fig. 3, a front view of parts
of the cam mechanism for operating the orip-
pers of the two eylinders; Fig. 9, & side view

of the cam. and part of 1ts connections for

operating the grippers of the transfer-eylin-
der; Fig. 10, a side view, partly in section, of
parts of mechanisms for operating the tape-
carrier to and by which ‘the signatures cut
from the folded sheets are delivered; Kig. 11,
a plan of one of the sixteen-page sheets of
which the collections made into signatures
by this machine are composed; Fig.12,a per-
spective view of four of said sheets folded,
inset together, and cut transversely into four
signatures. | | |

A A’ designate the framing within which
the several parts of the machinery constitut-
ing my invention are supported. This fram-
ing may constitute part of the framing of &

1 perfecting printing-machine to which thesaid

|

!

Lieal seetion taken transversely to Fig. 1in-

co the line 2 2 thereon; Fig. 3, a section taken

R T T .
ot t i Al :-J; | | - L " n. o~ N i m
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Tavention is an adjunct. In the npper part
of this framing are feed-rollers b, which re-
coive the web o and feed .it to the cutter,
which is represented as consisting of two ro-
tary cutter-carriers C and attached cutting-
blades ¢, the shafts tof said carriers C run-
ning in suitable bearings in the framing and
being geared together by gears b'. Belowthis
cutter the collecting -eylinder D, furnished
with grippers ' €%, has its shaft d runuing ir
suitable bearings in the framing. |

At some distance below the collecting-cyl
inder D there is supported 10 the framing ot
stationary horizontal bars E' the stationar;
slotted table K, upon which two collections o
sheets made by the cylinder D are piled to b

| folded and through which works the folding
blade F, the said table being a little longe

than the said cylinder. Between the collec!
ing-cylinder and the table is the transfer-cy

r i
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Dearings in the framing,
- pairs of such disksin the present example for

=

inder T, furnished with, grippers ¢ * {* and

serving to pile upon the table E one upon an-

other every two successive collections of

sbeels wade by the cylinder I and taken

iherefrom by said ceylinder T. The shaft T

cf the transfer-eylinderissocarranged in suip-
able bearings in the framing as te bring the
sald cylinder partly under the collecting-cyi-
inder and almostin contact therewith and at
some distance-above the tabls and nearer to

one side than the other of the Iatter. ~ 1Under

the table are the folding-vollers G, running
in suitable bearings in the framicg, and un-

~der the felding-roilers ie a rotary slitter for

slitting the felded collections of slieets eross-
wige of their fold into signatures, the said
slitter consisting of pairs of shearing-disks h,
earried by two shafts H, running in suitable

There are three

cutting the sheets into fours. At a suitable

- distance below thisslitterisan intermitten by

B
L7 O

moving endless carrier consisting of tapes I,
running on wheels I, earried by shafls 12 I¥,
ranning in bearings in brackets I3 on the
framing. Thiscarrier is of a width equal, or
approximatelyso, te the length of the tuble E.

Between the cutber and the collecting:¢y 1-

- inder D aré stationary guides 15 for directing

tho end of the web and the tail ends of the
snests cut therefrom to s2id evlinder. . In

front of the colleciing-eylinder D, between

sald guides 15 and the transfer-cylinder T,
‘are roliers & for holding to said eylinder D

the front edges and adjacent parisof the web
¢ anc the shests iaken by the grippers of said

eylinder D and for preventing the tail ends

i the so-taken shesots from dropping to tho

cylinder L' uniil the front ends of the collec-

%
|

Ho

tions nave been taken by the grippers of the
latter eylinder, the said rollers k being fast
on & rotary shaft X, running in bearings in

ihe framing. At the back of said guldes 15

are roliers 17 for holding sths first sheet of

every collection of two which is taken by |
elther set of grippers ¢’ € to the cvlinder in

proper register, whilethe same set of grippers

are open 10 take ihe second sheet. |
LThere are twogets of cutting-blades en the

catier-carriers and 1wo sets of grippers ¢’ e
cu the coliecting-cylinder.  Theshafts of said
CArTIOrs

every ravolution of the cuiter and two taken
by the collecting-eylinder during each revo-
fution. The circumference of the collecting-
cyiinder is a little greater than the cirele eir-

cumseribed by the edges of the cuiting-blades

in order that theve mnay be a sufficient space

between suceeeding sheots taken on the eyl-

inder for either set 'of grippers to receive ilio

frontedge of one sheet without disturbing the

tail of the preceding sheet taken by the other
set.

a3G thab of the eylinder are geared
together to make the sams number of revolu-
tions, and therefore two sheets are c¢ut by

The tramafsr-cylinder T is of a .diameter

I
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The reason for the introduction of this larger |

cylinder between the collecting-eylinder and
& table arranged below it for the reception of
sheets therefrom is that if not absolutely neoc-
essary it is at least desirable that the colleet-

lng-cylinder should not exceed a certain size,

but that with a eylinder of such size without
special devices for throwing off the sheets
there is a liability of the sheets'to remain on

it after the grippers have been opened to lib-
erate them. |
this liability of the sheets to remain upon.it

With a ecylinder of larger size

is'obviated or at least greatly reduced.

Thecircumference of the transfer-cylinder

and the number of grippers thereon must bear

certaln preportions to the cirecumference of.

and number of gripperson the cellecting-cyl-
inder, as the grippers on both have to be at
corresponding distanees apart, and the sur-
face veloeity of the two must correspond. In
theexample represented the transfer-cylinder

| 118 of a circuinference one and a half times

that of the eollecting-cylinder and has three
sets of grippers, and the said eylinder T is
goared with the collecting-eylinder to make
two revolutions for every three of the latter.
The several grippers have on their shafts ¢
and t, respectively, outside.of one end of their

respective cylinder, levers 21, Fig. 6, through

sald levers in 4 well-known manner not nec-
essary to be here deseribed, and the other end
of each of said levers being furnished with a
friction-roller 20, which as the eylinder ro-

tates runs against one of & system of cams lo-

cated outside the eylinder. These cams are
shown in Figs. 5 and § and are.partly visible
in ¥ig. 7.. The cam ¢! for opening the grip-
pers € e? of the collecting-eylinder for the re-

ception of the sheets and the cam # for open-

ing the grippers ¢’ £ 3 of the transfer-eylinder

for the deposit on the table K of successive

no

30

g¢

95

which the grippers receive their opening and
closing movements, the closing being effected
{ by springs 26, applied to one end of each of

10

10§

IIC

collections of two sheets taken from the col-

lecting-cylinder are stationary on the framing’

A'inoperative position,astheseveral grippers
are opened.for those two purposes every time
they pass their respective cam; but the cam
e’for opening the collecting-cylinder grippers
to release the suecessive collections of sheets
therefrom and the.cam #° for opening the
transfer-cylinder grippers for the reception
of every so-released collection have to be in
their operative positions for opening their re-

spective grippers for the transferof the sheets
from one ceylinder. to the other every other
time only that the grippers pass the said cams

e’ I and have to be keptout of said operative

‘position during the intervening times of the
The said camse’and

grippers passing them. |
t> are therefore darried, respectively, each by
one of two levers ¢° £, which work on fixed
falerumns e {7 of the framing A’, the levers
e® 1" being respectively operated upon through

rods €° #° by cams.e® #* on a rotary shaft RR,

greater than that of the colleeting- eylindor, | ronning in fixed bearings on the framing, the

Irs,

[25



i0

20

30

35

rock-ghaft 5/, working in fixed bearings below.
the table and receiving necessary motion from

40
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said shafd aking one revolution for every |

two of the 2ollecting-cylinder: The relative
and successive operations of the grippers pro-
duced by the several cams will be hereinatter
more fully described. |

Behind and near the transfer-cylinder T

and below the collecting-cylinder there 18 sup-
ported ou the framing A’ a stationary bar v,
which is parallel with the cylinders and on
which are a series of curved guard-fingers ),
facing the transfer-cylinder to prevent the
flying away therefrom and over the folding-
blade of the tail ends of the collected couples
of sheets which have been taken from the
collecting - cylinder by the transfer-cylinder
and are being carrie¢ by the latter to the
table E to be piled thereon for folding. Im-
mediately below the slitter and parallel with

the shafts thereof there is supported in the

framing A'a stationaryguide-bar L, on which
are a series of guide-fingers /, which project
upward between the shafts H and between

their disks h and which have an inclination

downward under one of said shafts and to-
ward a series of stationary stop-fingers m,
which are upright immediately above that
part of the carrier I on which the folded and
cut signatures are to bereceived, the said fin-
cers m being carried- by a stationary bar M,
which is supported in the framing.
Attached tothe front edgeof the table there

are fixed sheet-stops g, against which the
sheets so piled on said table are jogged to
register by joggers j, Fig. 3, at the back of

the table. These joggers arg carried by a

an eccentric cam 7% on the shaft of one of the

folding-rollers G, the said cam acting on an

arm 7° of said rock-shaft to throw the joggers
back from the table, and a spring 7% applied

 between the said arm 4% and a fixed stop j°on

45

50
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the framing, serving to throw them forward
toward the table. | - -

The folding-blade F is affixed to a bar f/,
carried by the arms of a rock-shaft f, which

‘is supported in fixed bearings in the framing,

and it may be actuated and controlled by any
suitable cam or system of cams in such man-
ner that it remains stationary when raised to
its highest position, (shown in dotted outline

in Fig. 3,) while two couples of sheets which.
have been collected by the cylinder D are |

successively deposited in a pile of four sheets
on the table E by the transfer-cylinder and
that after the two couples have been 8o de-
posited and before another couple shall have

‘besn so deposited it will strike the pile and

- force the sheets through the slot in the table,

60

- be completed by the folding-rollers G, and will
retarn to its highest position or high enoungh |
not to interfere with the next deposit on the

thereby commencing an-inset fold, which is to

table. The particular systemof cams O P Q
and the mechanism actuated thereby for pro-
ducing this operation of the folder not consti-

'V V' with the eam-shaft.

>3

only be here described sufficiently to prevent
their confusion in the drawings with other
parts-of the machinery. The cam O oper-

ates through a lever 30 and a connecting-rod

33 on an arm 27 of the rock-shaft f, and the
cam Q operates through a lever 44 and con-
necting-rod 47 upon an arm 29 of said rock-
shaft. |

The delivery-carrier I derives its motion
from an eccentric cam 1%, Figs. 3, 8, and 10,
on the rotary shaft R, the said cam acting on
a roller n! on a pawl-lever n, which is fitted
to oscillate on the said shaft R and which ear-
ries a pawln', working in a ratchet-wheel 7%,
fast on the said shaft.

The driving of theshafts ot the rotary cut-
ter C ¢, collecting-cylinder D, transfer-cylin-
der T, folding-rollers G, and rotary slitter H
h and the driving of the cam-shaft R at the
proper relative speeds may be effected 1n any

| suitable- manner by properly- proportioned

70

75

80

gearing. Let it be supposed that the one of

the cutter-shafts b is the driver for all the
rest and that it is driven by any suitable gear-
ing from a rotary printing-machine to which
this cutting and folding machinery is an ap-
purtenance. - A gear p, Figs. 2 and 5, on said
shaft b gears with and drives the collecting-

| eylinder through a loose gear g;on a stud q

on the framing, said gear q gearing with said
gear p and with a gear 7 on the shaft of the
collecting-cylinder. Thetransfer-cylinderis
driven from the collecting-cylinder by a gear
s, Figs. 1 and 2, on the latter and a gear {0
on the former. The shafts of the folding-
rollers G, which. are geared together, are
driven from the gear {'°on the transfer-cylin-

{ dershaft through a stud-gear u, Figs. 1 and 2,

which gears with a gearv on oneof the folding-
roller shafts. The slitter-shafts, which are
ceared together, are driven irom one of the

folding-roller shafts through a stud-gear w.

The cam-shaft R is driven from the shaft 1"

| of the transfer-cylinder through a side shaft

S, running in bracketsS’ on the outside of
the framing, said shaft S gearing by miter-
oears U with said shaft T" and by bevel-gears
_ The shafts K and
16 of the rollers & and-17 are driven directly
from the gear s, before mentioned, on'the col-
lecting-cylinder through gears « and y, Fig.
1, on said shafts K and 16.

The several parts of the machinery itself
having now been described, the successive
operations from the cuttingfrom the web of
the sheets, such -as are shown in Kig. 11, to
the production of the signatures, such asare
shown in Fig. 12, will now be briefly ex-
plained. B

Four sheets cut successively from the web
are taken, the first and the third ones by one

set of grippers ¢ or ¢’ of the collecting-cylin-

der to form one couple, and the second and
fourth ones by the other set of grippers of

two so-collected couples are taken from each

go

93

Ic

¥ ¢

‘said cylinder toform abother couple, and the .

tuting any part of the present invention will | of sald sets of grippers in suceession by one

e lil!lFii“ll!i!II;“!I”'I” . .1
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after another of the sets of orippers ' ? {8 of | from éaid CGIIecting-éylmdef aﬁd depositing

the transfer-cylinder, the relative positions -

of the soveral gets of grippers e’ e and ' £ £

~on their respeactive cylinders and their re-

spective opening and closing operations be-
ing so timed that as a set of grippers of the
transier-cylinder passes a set of those of the

collecting-cylinder both sets are opened to
make the iransfer from one cylinder to the:

other and that the grippers of the transfer-

cylinder ars closed again before the closure
As each

of those of the collecting-eylinder.
colleciion of 2 couple of sheets collected on the
transfer-cylinderiabroughtbyaset of grippers
of said cylinder to a proper position over the
table the said grippers are opened and the
coliection is deposited on the table and jogged
to register thereon. Twosuch deposits hav-

ing been successively made upon thefolding-
table while the folding-blade romains raised
to its highest positicn, (represented in doited
outline 1n ¥ig. 3,) the said blade descends,
striking the sheets on the center line 50, Fig.

11, which i3 parallsl with the edges formed

5

) 433_'

vy cattingfrom the web, and carries the set

of four. sheets through the slot in the table -
and bBetween the folding-rollers, by which
they are inset and folded together, asshown
in Fig. 12, and thence carried through the |
slitter, by which they aresevered transversely

on the line 51 into four sets, each consisling
of & signature of fonr folded and inset sheots.
These ssveral severed signatures passing to-
getner through the slitter stiike the guides I,

0y which they areso defiected thatthey strike
‘the stops m and are so.canused to be depos-

ited, lying down, upon the endless carrier I
in sets of four sixtesn~-page open-edged sig-
natures. The ecarrier making a very short
movement afisr every deposit carries away

- the saccessive deposits, each overlapping the

O

greater part of iis predecessor, leaving the

successive  depositis so separated atb their:
edges that they can be each removed: sepa-

rately. | BT
It may be hardly necessary yot well to re-

‘mark that the first two or three sheets taken

ou the colleciing-cylinder will be delivered
from the said cylinder and the transfer-cyl-
inder singls without being made into eollec-
tions, aud these may be thrown away as use-

less or otherwise disposed of, and that the

~ operation above described of collecting, trans-

5

6

5

gle sheets. | |
The term *““cylinder” as used in this speci-

ferring, and depositing on the table does not
begin until afte

- fication is intended to include any rotary car-

£

rier of substantially eylindrical contour fur-

nished with grippers for taking sheets,
Whnet I claim as my invention 18—
- 1. The combination, of a web-feeding de-

vice, & cutting device, atable, a rotary colleet-
ipg-cylinder for eollecting sheets on its.pe-

ripaery from said cutting device, and a trans-
fer-gyliader interposed between said collect-

ing-eylinder and thoe table for taking sheets of the collscting-cylinder for the release of

r the removal of the said sin- |

J

[
+* -
Ll '

therefrom upon the table.

them directly therefrom upon the table.
- 2. Théecombination of a table, s rotary col-

lecting-eylinder for eollecting sheets on its pe-

riphery and a transfer-cylinder of larger cir-
cumference than said collecting-eylinder in-

terposed between said coilecting-cylinderand
the table for taking sheets from said collect-
ing-cylinder ana depositing them direetly

3. The combination of a table, a rotary col-

75

lecting-¢ylinder for collecting & plurality of

‘sheets-one at a time and one upon snother

on its periphery, and a transfer-cylinder in-

‘terposed between said collecting - cylinder
and the table for taking a so-collscied plu-
rality of sheets from said collecting-cylinder

and depogiting them
the table. - _
4. The combination of a table, arotary col-

directly therefrem upon

lecting-cylinder for making on its periphery

fe

a plurality of collections each consisting of a

plurality of sheets, and a transfer-eylinder
interposed between said collscting-cylinder

.and the table for taking said coliections one

ab & time from said collecting-cylinder and
depositing them one- di
a pile on the table. -

5. The combination of a table, a rotary col-
lecting-cylinder for making on its periphery
a plurality of collections each consisting of &

rectly upon anctherin

g0

plurality of sheets, and a transfer-cylieder of

larger circumference than said collecting-cyi-
inder interposed between said collecting-cyl-

inder and the table for taking from said col-

lecting-cylinder a plurality of collections of

‘sheets so made thereon and depositing said
gollections o
the table.

ne upon another in a pile upon

6. The combination of a table, rotary'euth

ferforcutting sheets from a web, a rotary col-
lecting-ceylinder for making on its poriphery
-collections of sheetscut from the web, a trans- =

fer-cylinder interposed between said cellect-
ing-cylinder.and table for taking sheets from

sald collecting-cylinder and depositing them

upon the table, a stationary guide for the
web and cut sheets between the cutter and
collecting-cylindsr, and rollers located be-

tweon said stationary guide and transfer-cyl-

inder for coufining the tail ends of sheets to
the collecting-cylinder, -

- 7. The combinatipn of a ‘tav;blfa; 2] _-rotary'~
sheet-collécting cylinder furnished with grip-
pers for collecting a plurality of sheets one

at a time and one updén another, a transfer-
cylinder fuarnished with grippers interposed
between said collecting-cylinder and the ta-

‘ble for taking collections of sheets from said
collecting-cylinderand depositing them upon
the table, a stationary ecam for opening the
grippers of ‘the collecting-cylinder for the re-
ception of sheeis, a stationary eam for open-
ing the grippers of the iransfer-cylinder for

the deposit of collections of shests upon the
table, a third cam for opening the. grippers

100

£r5
120
125

130
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the collections of sheets therefrom, & fourth
cam for opening the grippers of the transfer-
cylinder for the transfer of collections of
sheets from one cylinder-to the other, and
means for placing said third and fourth cams

~in their operative positions for opening the

10

A5

grippers during alternate times of the grip-
pers passing by them and: keepmg the latter

cams out of their operative positions during
the intervening times of the passage of the
grippers by them.

8. The combination of a table, a mtary'
sheet-collecting cylinder furnished w1t,h grip- |
. pers for collecting a plurality of sheeis one

at a time and-one upon another, a transfer-

- ¢ylinder furnished with grippers interposed
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-betweeén said . collecting-cylinder and the ta-
ble for taking collections of sheets from said

collecting-cylinder and depositing them upon

the table, a stationary cam for opening the |

~ grippers of the collectin g-cylinder for the re-
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‘ception of sheets; a stationary.cam for open-

ing the grippers oﬁ the transfer-cylinder for
the deposit of collections of sheets upon the

table, a third cam for opening the grippers.
of the collecting-cylinder for the release of
the collections of sheets therefrom, a fourth. |.
cam for opening the grippers of the transfer:
cylinder for the transfer of collections of

shesets from one cylinder to the other, a ro-

tary shaft geared with the collecting-cylinder,. |

~and two cams on said shaft one for placing
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said third and fourth cams respectively in op-

erative positions for opening the grippers.
during every other passage by them of the
‘grippers and for holdmg said third and fourth
cams respectively out of said operative posi-
tions during the intervening passage by them

- of-the grippers.
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9. The combination of a foldin gntable a ro-

tary collecting-cylinder for collecting a plu- |-

rality of sheets one at a time and one upon
another on its periphery, a transfer-cylinder

mterposed ‘between. said collecting- cyhnder

of sheets from said ‘collecting-cylinder and
depositing them upon said table, and a recip- -
rocating folding-blade cooperatmg with said
table for foldmg the so-depomted collected

'plurallty of sheets.

10. The combination of a folding-table, a
rotary collecting-eylinder for makmg on its

~periphery a plurality of collections each con-
mstmﬂ' of a plurality of sheets, and a trans-
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‘and table for taking the collected plurality 45
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mg -eylinder and table for takmg said collec-

‘tions one at a time from said collecting-cylin-

der and depositing thein one upon anotherin

a pile on said table, and a reciprocating fold-

ing-blade codperating with said table for fold-

ing together all the sheets of the so-depomt@d‘
‘pile.

11. The combination of a foldmg-ta,ble,
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cylmder for depositing sheets on said tabie, '

a reciprocating folding-blade, and a guide lo-

cated in proximity to said cylinder above the
folding table and blade for preventing the
tail ends of sheets on the cylinder from bemg
thrown over the folding-blade. |

12. The combination of rotary folding-roil-

"-ers and a reciprocating foldmg—blade coop-

erating therewith, a rotary slitter below said

‘roliers, an endless carrier beneath said slit-

tor, ‘stationary stops above said carrier and

an inclined guide between the slitter and said
gtops, substantially as and for the purpose
herein described.

In testimony that I claim the foregomﬂf as

myinvention I have signed my name, in pres-
ence of two Wltnesses, ths 11t,h day of Decem-
ber, 1902. |

_ EDGAR H. COTTRELL.

Wltnesses
FREDK. HAYNES _
‘GEORGE BARRY, Jr.
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