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To all whom it may concern.:

Be it known that we, EDGAR H. COTTRELL
and CHARLES P. COTTRELL, of Stonington,
in the county of New London and State of
- 5 Connecticut, have invented a new and tiseful
Improvement in Machinery for Cutting and

Folding Papel of which the followmﬂ' 1S &
speelﬁcetlon

This invention is more espeelally intended

to to be used as an adjunect to a perfecting print-
ing-machine for printing books, magazines,
or pelnplllets the matter for numerous pages
of which is printed by one impression on each
side of the paper. The improvement is, how-
(5 ever, wholly, and some of its parts are sepa-

1a,te1y capable of being used unconnected
~with printing m:a,(‘:111:::1eryr

To enable others skilled in the art to make

and use the invention, we have illustrated it

20 by drawings, and will proceed to describe it
- 1n the complete form in which it is to be ap- |

plied to a perfecting printing-machine for,
irst, cutting into a number of sheets each of
the successive portions of a continuous web

25 upon which a number of pages have been

printed on both sides by one impression on
each side; second, assembling the said sheets;
third, foldmﬂ' at one operatlon all the so- aje-ﬂ
sembled sheets fourth, slitting at one opera-
30 tion all the so- folded sheets 1nto signatures,
and, fifth, finally delivering the Sald swne-j
tures in eondltlon ready to be stitched or pre-
pared for binding.
Figure 1 of the drawings represents a mdeﬂ
35 elevation of a cutting and folding apparatus
embodying our 111vent10n Fig. 2, alonﬂ*ltud1~'
- nal vertical section of the same, teken in the
line 2 2 of Fig. 3; Fig. 3, an elevation of that
end of the apperatus which is presented to

40 the right in Figs. 1 and 2; Fig. 4, a longitu- |.

dinal vertical section of part of the epparetus :
taken approximately in the line 4 4 of Fig. 2;
Fig. 4%, a side view of some of the details

ehown in Figs. 3 and 4; Fig. 5, a horizontal

45 section in the line 5 5 of FIU‘S 1 and 2; Fig.
0, a transverse vertical eeetlon in the 1111e 6
-6 ef Kigs. 2 and 5, taken looking toward the
left of tha.t line; I‘ms 7 and 8 fransverse
-sectional views 11111st1.et1nfr the opera,tlon of

50 grippers Wthh ceuy the web and. sheets to

d

cutters a b, (see F
forward toward the folding devices.

the euttmﬂ‘ and foldmﬂ* dewees Fig. 9, a per-
spective view of one of the foldmn'-rollers ;

Fig. 10, a perspective view of parts of a deliv-

ery-carrier by which the signatures are re-
ceived and delivered from the cutting and ss5

folding devices; Fig. 10%, a horlzentel Sec-

tional view of parts of sald delivery-carrier;
Fig. 11, a per spective view of mechanism for
operet1nﬂ the carrier above mentioned. Figs.

12 and 13 are diagrams of the two sides of a 6o

portion of a web.printed on both sides to form
sixty-four pages, illustrating how, by the ex-
ample of our invention represented the said

‘portionis cutinto foursheets, which are after-

ward assembled and folded tocr*ether then all 65
cut together to form four swnaturee of sur-
teen pages each.

Similar letters and numerals of reference:
designate eorrespondmfr parts in all the fig-
ures.

A designates framing which may be and is

_- represented as a portlon of the framing of a

printing-machine prolonged for the purpose
of supporting the principal working parts of
the machinery whleh eonstltutes our inven- %s
tion.

B is a horizontal shaft mounted in sultable
be&rmws on the framing and carrying gears .

from Whlch the cuttmﬂ' and folding dewces

derive their movements which are to be prop- 8o

“erly timed in relation to the revolutions of

the form-cylinders of the printing-machine
to which theinventionis applied. The shaft .
I may be driven by any suitable means; but

it 1s represented as furnished for the purpose 85
with a spur-gear B’, which is to be geared
through an intermediate gear B> (represented _
in Fig._-l by a dotted ci’rele) with a gear on
one of the cylinders of the printing-machine.

On the top of the framing A are the two 9e

‘side frames C for the support of the carrier
; | by which the printed web as it comes from

the prmtmﬂ'-machme is taken to the rotary
igs. 2 and 4,) and thence

carrier 1s represented as of a kind heretofore
usedin delivery and folding apparatus in con-
nection with printing ﬂ'-maehmes consisting of
two parallel endless toothed racks or chems |
D, with attached grippers ¢ and ¢/, the said 100

This g5 .



- chains running on supporting - wheels D/,

IO
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- shafts running in bearings on the framing A
one of the said shafts being under and the

which turn freely on studs e, secured in the

side frames C, and the straight portions or
.runs of the said chains between the said

wheels running, in the direction of the ar-
rowsshown near them in Fig. 2, on guideways
¢’ on the said frames C, the said carrier, ex-
cept as to the spacing apart of the grippers
lengthwise of the carrier, as will be herein-
after described, being substantially like the
carrier described in the patent of Calvert B.
Cottrell, No. 494,846, dated April 24, 1893.
It is represented as driven continuously by
two spur-gears D*? (see Figs. 2 and 3) on the
shaft b engaging with the teeth in the lower
runs of the chains, the speed corresponding
with that of the surfaces of the prinfing-ma-
chine cylinders. |
The rotary cutters consist of pairs a b of
shear-blades of a length equal to the width
of the web of paper. Two pairs are repre-
sented, one, a, of each pair being carried by
stocks K on a shaft K’ and the other, b, being
carried by stocks F on a shaft F', the said

?

other above the lower run, which is the oper-
ative run of the carrier. The upper one E’
of said shafts is furnished with a spur-gear
E? (see Kigs. 1 and 3,) through which it re-
ceives motionfrom a spur-gear K3 on the shaft
B, and the lower one F' is furnished with a
gear F°, Fig. 3, through which it derives mo-
tion from a gear F%, Figs. 3 and 4, on the up-
per one K. The speed of the cutter-shafts
is such that the edges of the cutters move at
the same speed as the carrier and the surfaces
of the printing-machine cylinders. The pairs
a b of cutters must be spaced apart at a dis-
tance equal to the lengths of web to be cut
for the sheets S, (see Figs. 12 and 13,) and,
as in the example represented, the said sheets
S are to have a length equal to one-quarter
of the circumference of the cylinders of the
printing-machine, and as there are two pairs

- o b of catters the cutter-shafts must make

50

55

6o

the said blades enter.

two revolutions for every one of the said cyl-
inders. The grippers ¢ ¢’ are spaced length-
wise of the carrier to correspond with the
sheets S, so that there is one gripper for each
side of everysheet S.

- The folding devices represented for carry-
ing out our invention comprise, as shown in

Figs. Z2and ,folding-blades G,arranged cross- |

wise of the carrier to operate between the

chains or racks thereof, and stationary beds

consisting of plates H, arranged below the
carrier with an inclination downward in the
direction of the travel of the lower and oper-
ative run of the carrier. These plates have
in themslots or narrow openings %, into which
T'here are two sets of
said devices, arranged one in advance of the
other in relation to the lower and operative
run of the carrier, according to the patent of

C. B. Cottrell hereinbefore mentioned, one
set 0pera.ting tofold everyother series of four

| sheets S and the other set operating to fold

the intervening alternate series of four sheets
after the sheets forming the series have been
assembled by the means hereinafter de-
seribed. The said blades G are carried by
the arms G’ of rock-shafts G°, which are ar-
ranged in bearings on the framing. The said
rock-shafts derive theirnecessary movements
for operating the blades from two similar
cams G2 on a shaft P, which is arranged in
fixed bearings on the framing A and which
is driven from the shaft B at the rate of one
revolution of P to two of B through gears B*
and P’ on the respective shafts. The con-
nections between the cams G° and the rock-
shafts G? consist, as shown in Fig. 2, of yoke-
rods G* engaging with the cams and con-
nected with downwardly-projecting arms G°
on the rock-shafts. The said two cams G°
are set in opposite directions in order that

‘the folding-blades may be operated . alter-
‘nately at regular intervals.

In order to provide for folding the succes-
sive series of four sheets by the first and sec-
ond sets of folding devices alternately, the
grippers c¢’ of the endless carrier have to be

8o organized in alternate series of consecu-

tive fours on each side that every other se-
ries of fours will be opened to liberate their

sheetsas they arrive at the first set of folding

devices and the intervening alternate series
must pass the first set without opening and be
opened as they arrive at the second set. This

is accomplished in about the same manner as

in the machine described in the patent of C.

'B. Cottrell hereinbefore referred to, but we

will here briefly describe it. The grippers

~are made self-closing by means of springs,
~and they are opened by passing stationary
“cams f 7' on the frame C.
on each side, for opening the grippers ¢ of
the series which deliver to the first folding

The cams 7, one

devices, are arranged, as shown in the trans-

verse sectional views, Figs. 7 and 8, so much

higher than the cams f' for opening the grip-

-pers ¢’ of the intervening series that the

short rollers ¢', attached to the grippers ¢/,

will pass under and clear of the said cams 7,

although they will pass in operative contact
with those f'. The rollers g of the grippers

¢ are long enough to reach the higher cams f

to open those grippers at the proper place for
the first folding devices.
For each folding apparatus or folding de-

~vice there is a set of devices independent of
- the carrier for assembling the sheetsin fours
-on the folding-plate I, a pair of folding-roll-
~ers L Lforcompleting the folding commenced
by the blade G, and a set of rotary cutters N
- N for slitting the folded sheets across their
folds 1nto signatures.

As the two sets of
these several devices are in most respects
alike,it will be sufficient to describe fully and
in detail the first set—viz., that which 1s near-
est the cutters a b—and afterward briefly de-
scribe the second set. The assembling de-

| vices in the first set consist, asshown in Kigs.
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1, 2, and 4, of a set of downwardly-curved ] the folded sheets are earlled by the rollers L.,

smteh ﬁntrers h, attached to a bar or rock-
shaft I, Whmh 1s arranged crosswise of the
carrier and feed-rollers J K, (see Figs. 2 and
5,) the said fingers A servmo' to direct the for-
ward edges of the sheets downwerd toward

the slotted folding-plate H, which, as will be

seen by reference to Figs. 1 and 2, has a for-

ward and downward inclination, and the said

rollers J K serving to carry the sheets which

have . been liberated by the carrier forward
T'he

and downward onto the slotted ;teble H.
roller J, which is under the carrier, worksin
fixed bemunﬂ*s on the side framing A and de-
rives rotary motlon from the shaft B, with a

~ surface velocity considerably less than that

20

ries of narrow-edged dlske so arranged as to |

- press upon the sheete between the unprmted_
portions and hold them to the roller J. The

- 30

35

of the carrier, through a horizontal shaft L*,

arranged In bealmﬂ*e on the outside of the

framing A and gearing, which will be herein-

after desenbed the said roller J making one

revolution Whﬂe the carrier travels the len oth
of a sheet. The roller J may be and is rep-

resented as a full eylinder, but that X,which
is merely a pressure-roller acting to eonﬁne_

the paper to the roller J, is ma,de up of a se-

two outermost of said disks K are arranged
to take the sheets close to thelr side edn‘es

All of said disks are notehed, as shown at 20,

at opposite points in their: elreumfelenee

- One object of these notches 20 is to allow the

front edges of the sheets to get directly be-
tween the centers of the rollele before the
rollers begin to take theirhold uponthe sheets;
but the notches in the two outermost disks al-

|  low the carrier -grippers to pass by those disks

40

45
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without interference, as the grippers will en-

ter these notches. The said rollers K are

~geared with J to rotate at the same surface

Veleelty by gears 7 and j°. (See Fig. 6.)

The folding-plate H has along its 1ewer edﬂ*e
a stop-gage d (see Figs. 2 end 5,) to Whmhf
the sheets drep one at a time from the assem-
b]mcr-rollers J K, so that all those of a series
of four are assembled evenly in a pile in.
proper position for folding them all together
- midway between the cut ede'es { [, as indi-

cated by the dotted hnes n 1 in I‘ws 12 and
13. In front of and above the foldmﬂ'-plate

M there are arranged across the said plate two
- stationary hor izontal shafts or bars m m, to

which are attached fingers m' m?, which gu'ide
the sheets in their way over the said plate
and confine them loosely thereto.  Under and

behind and parallel with the feldm g-plate H,
- opposite the slot £ therein, are the pair of

folding-rollers L. I, which work in suitable
beermﬂ*s,on the 51(1e framing and which re-
celve the several sheets from -the blade G and
complete the folding commenced by the said
blade in forcing them through the slot . - Be-
hind and in rear of and parallel with the fold-
ing-rollers L L there are arranged the two
pd,mllel shafts M M, on which are the three

gether bygears ¢ q. (See Figs.1 and 6. )
.of the gears p p and one of the gears ¢ g are

L to be slit transverselv to their folds, as in-
dicated by the lines o 0 in Figs. 12 and 13, to
produce from each folded sheet a Slﬂ‘l_il&tll]f'e
of sixteen pages composed of four separate

folded sheets of four pages each. The slit-

ting-cutters N are simply disk shear- blades
of Well-knewn kind.
The horizontal shaft L*, her embefore men-

.'tlone_d drives not only the feed-roller.J, but

the.felding-—rollere L L and the eutter-shafts

"M M. Thesaid shaft L* derives motion from
the shaft B through bevel-gears11*, (see Figs.
3 and 5,) and it carries anothel bevel-ﬂ'eer 7,

which gears with a bevel-gear 7% on one of the
eutter-shafts M M. (See I‘ws 5and 6.) The
latter shaftsare ﬂ*eared toe*ether by spur-gears
» p, and the foldmﬂ'-rollels are gear ed to-
One

gear ed through an idler-gear 7, pweted to the

_ fra,mmg, Wlth a gear _7"’*‘ on the feed-roller J,

the said gearing j 9% 2'*, p p, ¢ q, and 7 thus
driving the feed-roller J the folding-r 011618 L
L, and the shttmﬂ'-eutters N N.

It may be here mentlened that the feldmm

75

S0

QO

rollers L I. have their surfa,eee knurled, as

shown in the perspective view, Fig. 9, of one
of said rollers at 15 and 16, Where they comeo
in contact with the margins of the sheets, and
‘at 17, where they seize the folded edges there-
of, and between the said knurled portions
.-the1r surfaces atre shﬂ*htly depressed as 1ndi-

eated at 18. ﬂ
Except as to the ﬂ*uldmo'-f ngers h m' m2

and the pr essure- 1011e1 K the seeend set of as-
‘sembling, folding, and slitting devices——viz.,

the set farthest from the cutters a¢ b—are

similar in detail to the first set and they will

95

ICO

105

be identified by ‘the similar letters of refer-

ence applied to their corresponding parts.

sure- roller K have to be raised to allow the

In the first set the fingers 2 h and the pres- -

I1IQ

passage under them of the alternating series
of four eheets, which are still held by the

wr1ppels ¢', to be carried to the second fold-
ing-plate II The raising of the fingers % is
effected by rocking the sald bar or ehaft Iin

its fixed bearmﬂ*s on the framing, and pro-.
vision 18 made _fOl raising the pressure-roller
K by mounting its shaft K’ in bearings.in the
‘arms K? of a rock-shaft K3, (see Figs. 2 and

4,) which is supported in fixed bearings in

the framing, and by giving the said rock-
In the second

shatt a suitable movement.
set the fingers % are dispensed with by giv-
Ing an upwmd and backward OI]IVGd Ppro-
lenﬂ*atlen to the guide-fingers m’', as shown

in. Fw 9, and the shaft K’ of the pressure-

1eller is sunply mounted in journal-boxes ¢,

‘to which springs are applied in the. manner

common to pressure-rollers.. |
The movement of the roek-ehaft I f01 rais-

lmfr the fingers fand afterward brmﬂ'mfr them
down to the operative position and the move-

ment of the rock-shaft K3 for raising and low-

pairs of rotary slitling-cutters N N, to which | ering the pressure-roller I{ are both  produced

115

120
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- by means of two similar cams I* on the shaft | together before the first runs ouft from the

10

P, hereinbefore described, the said cams I*

Opera,tm respectively, as shown in Figs. 3,
4, and 5, through rods K*and T, connected
with arms K° and I° on the rock-shafts K3

~and 1.

In the operation hereinbefore described of

carrying the sheets by the grippers to the as-

sembling and folding apparatus the sheets
are always held near their front edges, leav-
ing the rear edge of each sheet free to drop
far enough for the front edge of the follow-
ing sheets to passover it; but to prevent the
rear edges from thus dropping too low there
isarranged between the cutter-heads E F and
the first assembling-rollers J K a sheet-sup-
port, consisting of a stationary transverse bar
d' and a series of attached horizontal fin oers

- d?, and there is also arranged between the

20

ﬁrf-st and second assemblin ﬂ‘-I‘0116]i'S J K a simi-
lar set of fingers d?, attached to the cross-bhar
m, which carries the guides m' for guiding

-~ the sheets over the first foldmmplate

25

30

35

40

45

Under the folding, assembling, and slitting
devices above described there is arranged an
intermittently-traveling delivery-carrier con-
sisting principally of two parallel endless
chains Q' and a series of pockets Q Q, at-
tached thereto, for receiving the signatures
from the slitting-cutters N and delivering
them to a suitable receptacle; but before de-
scribing this receiving and delivering appa-

ratus we will give a brief résumé of the suc-

cessive operationsof the previously-described
parts from the reception of the web by the

~grippers ¢ ¢’ of the carrier to the slitting of

the folded sheets by the cutters N, first men-
tioning that the opening of the grippers‘ to re-
celve the web is effected in a manner com-
mon to web and sheet carriers of this kind
by passing a stationary cam 72 (see Figs. 2

~and 4,) fast upon the fixed studs ¢, on which

rota,te the carrier-wheels D’ at the receiving
end of the carrier.
The printed web taken by the grippers ¢ ¢’

“is first cut intothe shortsheets S, (see Figs. 12

and 13,) which continues to be held by the
grippers near their front edges until the grip-
pers successively arrive at a,nd are opened by
their respective cams f f'. Four consecutive
sheets, held by the grippers ¢ with the long

rollers g and intended to be released by the

cams f for the first set of assembling, folding,

~and slitting devices, are released one at a

55

time as their front edges arrive at the first
feeding-rollers J K. When the first of these

- sheets has reached the said rollers and has

60

been released, it is fed by the said rollers on-
ward down the folding-plate H, bemn* ¢on-
ducted under the sheet-guides m’ m? by the
switch-fingers h. The foed-rollers feed the
sheet at a slower speed than that at which the
carrier travels, and the second sheet, still
held by the grippers, is lapped over the first
sheet a short distance, when it (the second

- sheet) isseized by the feedmﬂ' rollers, and for

a short dlstance the two sheets are fed along |

feeding-rollers and drops to the stop-gage d.
The distance which the sheet drops is less
than the lap of the two sheets, so that the
holding edge of the second will not catch on
the rear edge of the first sheet. In the.same
way the third sheet is lapped over the sec-
ond and the fourth over the third. When
the fourth sheet has been guided part of the
way down the folding-plate II, the switch-
fingers h and also the feeding-rollers K of the
first set are lifted to allow the sheets intended
for the second set of assembling, folding,
and slitting devices to pass. When the four
sheets on the first folding-plate H have all
reached the gage d and have been assembled
in a pile thereon, the folding-blade G pushes
the middle of the pile of sheets through the
slot in the folding-plate into the folding-roll-
ers L, the knurled surfaces of which seize it,

pinch the sheets together,and pass them onto

the slitting-rollers, by which each is.cut into
four signatures, which are dropped into one
of the delivery-pockets QQ, which is for the
time stationary underneath them. In the
meantime the four sheets carried by the grip-

-pers ¢ with short rollers g’ have been fed to

the second set of assembling, folding, and
slitting devices, wherein the same operation
is repeated, the signatures being delivered
into a delivery-pocket @, which 1s at the time
stationary underneath.

The delivery-pockets Q of the delivery-car-
rier are represented of skeleton form, each
consisting of a row of angle-pieces carried by
a bar Q2 the ends of which have attached to
them roller-carriages Q? (see I'ig. 10,) which
run on tracks w, (see Figs. 2and 6,) formed

-on two stationary side plates Q*, which are
supported by brackets Q* (see Fig. 6) on the

main framing A. Thesald carriagesare con-
nected with the two parallel endless chains
Q’, hereinbefore mentioned, which run on
carrying-wheels R and R’ on two horizontal
shafts T and T, fitted to bearings on the side
plates Q*. Thecarriages Q® may beattached
to the chains Q' in any suitable manner.
They are represented in Fig. 10 as screwed
thereto by the pins z «, W]lICh connect the
links of the chains Q' ton'ether

The shaft T is the dlwmcr-shaft by which
the delivery-carrier has imp&rted to it the

necessaryintermittent movementior present-
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Ing the pockets successively at the proper

time under the slitting-cutters. This shaft

T derives its movement from a cam U on the

shaft P, the said cam acting on a lever U,
(see B PID‘S 4 and 11,) which works on a fal-
crum-pin ¢ in a fixed standard t', and which
carries a rack-bar U?,which gears with a SpUr-
gear U’ on the cham dllVll]ﬂ‘ shaft T. This
spur-gear is loose on the said shaft T, but 1t

“has attached to i1ts hub a pawl u, engaging

125

130

with a two-toothed ratchet-wheel ', which is
fast on the said shaft, and hence when the
lever moves away from the said shaft and to-
ward the cam-shaft P the rack-bar turns the
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gear U’ without turnmo* the shaft; but when | from the second. Suppose again that with

the lever and rack-bar are moved by the-cam |

away from the cam-shaft the ratchet-wheel

~and the shaft T are turned to the extent of a

IO

- w*on oneside of the lever

20

half -revolution, which is sufficient to give

the chains and poekets a movement equal to
the distance between one pocket and the next.
The lever U¥* is constantly pressed toward

sald spring abutting between a Shoulder on
the said rod and a fixed bearing uf; but until
the proper time arrives for moving the pock-
ets the lever is locked out of the operative
range of the cam by a hooked catch w3, which
is plvoted to the standard ', and which en-
gages, as shown in Fig. 11, Wlth a catch-piece
“When the proper
time arrives, the said cateh %3 is lifted from
the catch-piece and the lever is left to the
action of the spring, which causes it to fol-
low the cam, so that it may be caused to move

- the chains and as the rising portion of the
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latter comes into action on it. |
The lifting of the catch «? 1s effeeted as

- shown in I‘w‘ 4, by a movable tripping- ta,p-

pet v on a spur-gear V, which turns on the

- pin £, the said tappet actmn' on a tripping-
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arm u*, attached to the eateh u®, through a

short tr 1p-1ever 2, (see Figs. 8, 4, and 4* ,) which
works on a fulerum-pin # on the standand?’.
The said gear Vis driven by a gear W, having

~a smaller number of teeth on the cam- shaft
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The said gear W has

ixedly attached to it a
teppet—lug v', which once during a certain

- numberof revolutions of the cam-shaft comes
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into contact with the outer end of the mov-
able tappet v and pushes the latter inward
far enough for its inner end to act on the le-
ver * and produce the disengagement of the
lever U, whmh 1s then pushed back by the

spring w*, as shown in Fig. 4, into operative
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contact with the lower peltlo_n of the cam.
The tappet v bas applied to it a spring v*,
which presses it outward to the position to be

met by the tappet v, but which allows it to
‘move inward to act on the lever . 1
The number of teeth on the gears Vand W

| 'end the number of tappets on the gear V will.

depend upon the number of _sw*_netmes to be
deposited in each pocket. Suppose, for ex-
ample, that the gear W has thirty-five teeth
and V thirty-six and that 'V is provided with
two tappetsv. The cam-shaft P making one
revolution to two assemblages of four sheets
S folded-—that is to say, to one assemblage
of sheets folded by each folder—the ta,ppet-

gearV will make eighteen (36-+-2=18) revolu-
tions between the tlmes of moving the receiv-

ing-pockets, and as both folders dehver into
the same pockets each will contain thirty-six
folded and slit sheets, or one hundred and
forty-four signatures, when it reaches the de-
livery-point at the outer end of the machine,
eighteen sheets, or seventy-two signatures,
having been delivered into it from the first

the same number of teeth on the sears W V
there should be three t

tappets on the gear
V. Then the said gear will make twelve
(36+-3=12) revolutions between the times of
moving thereceiving-pockets,and each pocket

will contain twenty-four sheets or mnety -S1X
- signatures. |

1ts cam by a spring «*, which works upon |
a rod ¥°, connected with the said lever, the |

“What we claim as our mventlon is—
1. The combination of a carrier for carry-

“ing sheets one before another, a folding appa-

Ietue assembling-rollers loeeted bet.ween the

carrier and the fe]dmcr apparatus and having

a surtace velocity less than that of the carrier
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for taking therefrom several sheets one after

another .:md placing them in a pile on the

folding apparatus, means for operating the
folding apparatus to produce the folding at

once ef the several sheets of the pile and cut-

ters for cutting at once the several sheets thus
folded teﬂ'ether -substantially as herem de-
seribed. |

2. The eombmetlon of a carrier for carry-
ing sheets one before another, a reciprocating
folding-blade under said carrier, a folding-
bed hevmcr an opening for said blade, assem-

bling-r ollers located between said carrier and
.seld bed and having a surface velocity less

than that of said carrier for taking several

Sheets one after another from said carrier and.

placing them in a pile on said bed, and a stop-
gage against which the sheets are successively
reeewed on said bed, substantlally as herem
deecl ibed. ~

8. The combination of a carrier fer 031 ry-
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ing sheets one before another, a folding appa-

ratu_s located under entirely below sald car-
rier, sheet-assembling rollers independent of

seld carrier located between the carrier and
‘the folding apparatus and having a surface
velocity less than that of the carrier, a bar

arranged crosswise of the carrier and heving

attached to it fingers which project down-

ward todireet the sheets downward therefrom
to the folding apperatus, subetentlally as
herein deserlbed -

4. The combmatlon of a eerrler eutters for

cutting paper into sheets in said carrier, a

folding apparatus, assembling -rollers inde-

pendent of said carrier loeeted between the
said carrier and folding apparatus for taking
from the said carrier one after another sev-

‘eral sheets cut by said cutters and placing

said sheets one at a time in a pile on the fold-
ing apparatus, and means for operating the

folding apparatus to produce the folding at
- 0Nece of the several sheets of the plle, substen-
tially as herein described.

5. The combination of a carrier, cutters for

cutting a web into sheets in said carrier, a .

folding apparatus, assembling-rollers inde-
pendent of said carrier located between the

sald carrier and the folding apparatus and.

having a surface velocity less than that of

said carrier for taking therefrom one after an-

other several sheets eut from the web therein

folding-and-slitting apparatus and eighteen | by said cutters and placing said sheets in a
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pile on the folding apparatus, and means for
operating the foldmﬂ' apparatus to produce
the folding at once of the several sheets of
the pile, substentlelly as herein described.

6. The combination of a carrier for carry-
ing sheets one before another, a reciprocating
foldmn*—blade under said carrier, a folding-
bed conmsbmg of a slotted ple,te etetlonery

under said carrier with a downward inclina-

tion in the direction of the operating move-
ment of the carrier, assembling-rollers for
taking the sheets from said carrier to said
pla,te, bars arranged across said plate above
and below its foldmg slot and carrying-fin-

‘gers for guiding the sheets over the face of

said pla,te and eonﬁning them thereto, sub-
stantially as herein desecribed.

7. The combination of an endless carrier
provided with sheet-holding grippers, and a
pair of assembling-rollers hevmﬂ' a surface
velocity less than that of the c&rrier for tak-

ing sheets one after another from said car-

rier, one of said rollers having notches for
the passage of the grippers between sald roll-
ers, substantially as herein described.

8 The combination of a carrier, rotary cut-

. ters for cutting a web trensvereely intosheets
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in said carrier, a folding apparatus arranged
below said carrier for folding the cut sheets
parallel with their cuts, assembling - rollers
for taking the sheets one at a time from said
carrier and presenting them in a pile to said

folding apparatus, and cutters for slitting at

once the several folded sheets of a pile trans-
versely to their folds, substantially as herein
described.
9. The combination of two folding appara-
tuses arranged one before the other, sheet-

~carrying devices running to both of said ap-

paratuses, a pair of assembling-rollersforeach
folding apparatus and mechanism for sepa-
rating the assembling-rollers of one pair to
allow sheets to pass by that pair and its re-
spective folding apparatus to be taken by the
other pair tothe other folding apparatus, sub-
stantially as herein described.

10. The combination of two folding appa-
ratusesarranged one before the other, a sheet-
carrier having grippers in alternate series

running past both of said apparatuses, a pair.

of assembling-rollers for each folding appa-

ratus, and mechanism for separating the as- |

| sembling-rollers of one pair to allow sheets

carried by the grippers of one series to pass

by that pair and its respective folding appa- 535

ratus to be taken by the other pair to the
other folding apparatus, substantially as
herein deseribed.

11. The combination of two folding appa-
ratuses arranged one before the other, a sheet-

carrier having grippers in alternate series

running past both of said apparatuses, a pair
of assembling-rollers for each folding appa-
ratus, a bar with attached fingers for direct-
ing the sheets from the grippers of one se-
ries from one pair of assembling-rollers to the
folding apparatus for that pair and means

for opemtmg said bar and fingers to allow

the sheets in the grippers of the other series
to pass by said fingers to the other folding
apparatus, substantially as herein described.

12. The combination of two folding appa-

‘ratuses arranged one before the other, a sheet-

carrier running past both of sald apparatuses

to present sheets to each of them, and an in-

termittently-traveling delivery-carrier .com-
mon to both feeding apparatuses for receiv-
ing folded sheets first from one and afterward
from the other of said folding apparatuses,
substantially as herein described.

13. The combination of two folding appa-
ratuses arranged one before the other, asheet-
carrier running past both of said apparatuses
to present sheets to each of them, an inter-
mittently-traveling delivery-carrier common
to both feeding apparatuses for receiving
folded sheets first from one and afterward

from the other of said folding apparatuses,

and cutters between each folding apparatus
and the delivery-carrier, substantially as
herein described. |
14. The combination for locking and un-
locking the cam-lever U™ to control the op-
eration of the delivery-carrier, of the geared
tappet-wheels V W and their tappets v 2/,
the catch-hook u® for engaging with a pro-
jection u? on said lever and the trip-lever ¢*
through which the tappet v acts upon said
catch- hook substantially as herein described.
EDGAR H. COTTRELL.
CHARLES P. COTTRELL.

Witnesses:
A. R. STILLMAN
B. I'. LAKE.
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