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To all whom it may concermn:

Be 1t known that I, Epcar H. CoTTRELL, 2
citizen of the United Ststes and a resident, of
Stonington, in the county of New London and
State of (/enneetieut have invented a new and
useful Improvement in Machinery for Cutting
and Folding Paper or other Fabrics, ot Whlch
the i‘ellomno* 1S a specification.

A mftehine embodymc' this invention has for
1ts principal object the production of signa-
tures of sixty-four pages from printed sheets
of the same number of pages.” By the opera-
tion of the machine to produce such signa-
tures such sheets following each other in reg-
ular succession are separ atel v and sueeesswelsf
made each into four sixteen-page signatures
ancd such signatures obtained from eseh sheet
have inset into them similar signatures ob-
talned from the next sheet in the ordel of suc-
cesslon 1n such manner that collections of four
of such sixteen-page signatures are made in
the form of sixty-tfour-page signatures.

Theinvention consists in certain devicesand

combinations thereof, illustrated by the ac-

companying drewmcrs and hereinafter de-
scribed and claimed, whereby signatures con-
talning a larger number of pages are produced
by the formation and subsequent collection of
a number of signatures each containing a
smaller number ot pages in the manner he1 e-
Inabove mentioned.

Figure 1 of the drawings represents a side
elevation of a machine for msla.mcr sixty-four-
page signatures; Fig. 2, a vertical longitudi-
nal section parellel w1th FIU' 1, taken at about
the mlddle of the width of the machine; Fig.

3, a view of the delivery end of the mechme
Whleh 1s the end at the right of Figs. 1 and 2

Iig. 4, a vertical section perallel with Fig. 3
n the line 4 4 of Fig. 2. Figs. 5 and 5 to-
gether represent a plan of the machine; Fig.

6 an mslde face view of the gearing she wn in
the plan view, Fig. 5; Fig. 7 a plen of one
of the s1xty-teur-pa0*e sheets :h om which the
signatures are produced and showing the lines
1n whmh the folds and cuts are to be made;

Kig. 8, a plan of the sheet once folded; Fig.

9, a plen ot the sheet twwe tolded; Fig. 10 an

- edge view of four sixteen-page signatures ob-
talned by cutting the sheet shown in Fig. 9
transversely to the lines of its told and told-
ing parallel with the cuts. Fig. 11 111ust1 ates
in perspective the production of a complete
signature by insetting as will be hetelmftel
described. Figs. 12, 12 13,14, 15, 16, 17, 18

are detall views WhICh WIH be heremattel de-
scribed.

20 designates the main framing, consisting
of uprmht sicle frames, girths, and 1 tles and con-
taining the bearings for the driving-shaft 21,
the esm-shett 29, the lower feed- rell 23, snd
other shafts cmd rolis to be heremaftel de-

seribed, the said feed-roll being arranoed at

the foot of the feed-table 24, over which the
sheets are to be fed or presented to the feed-
rolls 23 25 in any suitable manner. At a
proper distance forward of the feed-rolls there
are arranged (see Fig. 2) a folding-plate 26,
folding- rolls 97 27* , and a tolding-blade 28 of
well- known construction for pr eduemﬂ' in the
sheet the first fold, which is made across the
sheet on the center thereof, as indicated by
the line 29 in Fig. 7. Ata proper distance
forward of the plate 26, rolls 27 27%, and blade
28, but somewhat lowel than them, are ar-
1eno*ed the plate 30, rolls 31 31%, and blade 82
for ma,kmcr the second fold par allel with the
first one mld‘W"LY between the latter and the
edges of the sheet, the line for said second
told being desw‘nated by 83 in Fig. 8. The
saicl foldmo‘ pletes 26 30 are suppor ted on suit-
able g:’rths between the side frames. The
journals of the folding-rolls 27 27* 31 81%* and
those of the rock- shail;s 34 35 of the folding-

blades 28 32 are supported in bearings in or
on the side frames.

Under the foremost of the folding-rolls 31
31% there is arranged in suitable be.;umws in
or on the side tremes the shatt 36 of the rotary
slitter carrying the three slitting-blades 37,
only one ot which is visible. for severing the
folded sheet represented in Fig. 9 on thelmes

38 shown in that figure, and therebgf produc-
mcr four quarter -sheets which may be termed

““signature-sections,” said lines 38 being trans-
verse to premously-desm ibed folds and par-
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allel with the direction of the run of the sheets | is a miter-gear 60, Fig. 5%,

through the machine. (Indicated by arrows
in Figs. 7, 8,9.) Thisrotary slitter is of well-
known kind and needs no particular descrip-
tions -further than to say that its blades 37
run in grooves in the folding-roll 31% above.

Forward of the slitter are suitably arranged
(see Figs. 8 and 4) a folding-table 39, four
palrs of folding-rolls 40, and four folding-
blades 41, cooperating therewith through
slots 1n said table, the said table and the bear-
ings 42, Kig. 2, for said rolls being supported
on two of the cross-girths of the framinge and
the stocks 41* of the sald folding-blades be-
ing all rigidly placed on one bar 48, which is

- pivoted into the arms 44 of a rock-shaft 45.

20

The said folding-rolls 40 and blade 41 are
arranged transversely to the rolls 27 27* 81
31%, and blades 28 32 for producing the folds
of the cut quarter-sheets or signature-sections
on the lines 46, Kig. 9, parallel with the lines

- 38, on which they have been cut from the
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original sheet, and thereby producing from
each quarter sheet or section a sixteen-page
folded signature. For the purpose of pre-
serving a parallel motion of the folding-blades
41 their carrying-bar 43 has affixed upon it an
arm 47, which is connected by a radius-bar 48
with a f xed pivot 49 on the machine-framing.
For the purpose of first carrying the un-
folded sheets tfrom the feed-rolls 23 25 to the
folding-plate 26, nextcarrying the once-folded
sheets from the folding-rolls 27 27 to the
folding-plate 30, and afterward carrying the
twice-folded sheetsto the slitters 87 and thence
to the folding-table 39 a single carrier 50, con-
sisting of a suitable number of cords or tapes.
1Isemployed. This carrier, though partly visi-
ble 1n Ifig. 2, is more clearly represented in
the corresponding diagram, Fig. 12, wherein
1ts course 1s traced by arrows. Commencing
at the lower feed-roll, said carrier runs there-
fromoverand underidler-pulleys 51 52, thence
over the first and under the second of the fold-
ing-rolls 27 27%, thence over and under idler
pulleys 53 b4, over the first and under the
second of the to]dmcr-rollq 31 31%, thence over
the folding-table 89, returning round pulleys
55 on a rotary Shatt 56, running in bearings
in the side frames, thence under “the table 39,
over 1dler-pulleys 57 58, under idler pulleys
58%, and thence to the feed- roll 28. This car-
rier runs continuously and may be driven in
any suitable manner. It is represented as
driven by the tfeed -roll 23 and also by the
folding-rolls 27 27* 81 31* and by the shaft
50, all of which are driven positively by any
Suimble train or trains ot gearing—such, for
example, as the two trains shown in FIOS D,
5“, 6. The driver of one of said trains is rep-
re%entecl as a spur-gear 59, Fle. 6. on the driv-
ing-shaft 21, this train serving, as may be

| easily traced through Kig. 6, to drive the fold-

ing-rolls 31 31" and slitter-shaft 36 and the
carrier-shatft 56.

The driver of the other tmin
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on the driving-
shaft, which miter-gear meshes with a miter-

gear 61 on a side shaft 62, Figs. 11 and 5%,

another miter-gear, 63, on which meshes with
and drives a miter-gear 64 on the feed-roll 23.
Thisroll is geared, tthwh another side shaft,
64*, Figs. 5 and b and tho miter-gears 65 66,
Wlth the tolding-rolls 27* for driving the fold-
ing-rolls 27 27*. The folding-rolls 40 arer ep-
resented (see Figs. 5 and 5'}:‘) as driven by the
same train of gearing which includes the gear
59, the said rolls all being geared by pairs of
miter-gears 75 with a shaft 76, which is ar-
ranged In bearings in the side frames and
which for driving it 1s furnished with the gear
77, as shown in Fig. 6

75

Forward of the fo]éling-rolls 27 27 there

1s arranged over the carrier 50, as shown in
Figs. 2, 5, 5%, and 6, a supplementary carrier.,
consisting of tapes or cords 67 and carrying-
pulleys 68 69 therefor for the support of the
forward parts of the unfolded sheets during
their presentation to the said folding-rolls and
for the support of said parts during the first
part of the first folding operation. “Li kewise
forward of thesecond toldmf}' rolls 3131 there

is arranged over the said carriei‘ 50 a supple-

mentary carrier consisting of tapes or cords 70

and carrying-pulleys71 72therefor for the sup-

port of the forward parts of the sheets which

have been once folded during their presenta-

tion to the latter folding-rolls and during the
first part of the second tolding operation. For
driving the supplementary carriers 67 70 the
shafts 68% and 71* of their pulleys 68 71 are
furnished with gears 67% and 70%, which are
included in the train illustrated in Fig. 6,
which includes the gear 59. Over the supple-
mentary carriers 67 70 there are arranged sta-
tionary guard-rods 73 for preventing the turn-
ing up of the forward parts of the sheets on
said carriers, and on these rods 73 are stops
T4 for 5topp1n0 the sheets 1n proper pOSIflOH%
for folding by the rolls 27 27* and 31 317,
Spectwelv

For the purpose ot receiving the folded
sixteen-page signatures from the 1 folding-rolls
40 and insetting together such signatures ob-
tained from four successive sixty-four-page
sheets, there is provided under the said rolls,
as shown 1n Figs. 2 and 4, an intermittently-
moving endless pocketed signature - carrier
conslsting of two paral
racks or chains 80 and attached in pockets 81,
the said racks being arranged to run horizon-
tally 1n a direction transverse to that of the
endless sheet-carrier 50 (indicated by an ar-
row in Fig. 4) in stationary ways 82, forming
parts of frames 83, carried by the main fram-
ing, the said frames also containing or sup-
porting the pivots 84 on which run the wheels
85, which carry the saild racks. The two
racks are geared together to run in unison
by gearing 86 and 94, Figs. 1 and 3, on shatts
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on the framing. The necessary intermittent
movements of the carrier are obtained one
from every revolution of a cam 89 on the
cam-shaft 22, the length of movement being
equal to the width of the slit sections of the
sheet or the distance between the contact-sur-
faces of the several pairs of folding-rolls 40.
and the intermissions of the movement which
take place while there is a pocket under each

10 pair of folding-rolls 40, being of sufficient du-

L5

ration to permit the operation and withdrawal
ot the blades 41. The cam-shaft 22 derives
constant rotary motion from the driving-
shatft 21 through the gear 59, hereinbefore de-
scribed, on the latter shaft. which meshes
with the larger gear 59% on the cam-shaft.
The means through which the said cam 89
drives the endless racks are illustrated in Fig.
12¥, which represents a back view of a por-

20 tion of the framing and portions of one of

25

the ways 82 and racks 80 and shaft 22. This
cam acts against a lever 90, which is pendent
from a fixed fulecrum 90* on the framing, and
the lower end of which has connected with it

a rack-bar 91, which engages with 1 pinion

92, hitted loosely on a short shaft 93. which
works in fixed bearingsin or on the framing
and which also has fast upon it a spur-gear

94, meshing with one of the racks 80. There

30 1s also fast on said shaft a ratchet-wheel 95,

35

which is engaged by a pawl 96, carried by the
pinion 92, so that by the movement of the
rack-bar produced by the cam 89 in one di-
rection the gear 94 produces a movement of
the endless carrier-racks in the correspond-
ing direction, but during the return move-
ment of the rack-bar produced by the action
ot a spring 96™ on the lever 90 no movement
of the carrier-racks is produced.

40 The pockets of the signature-carrier, which

45

are represented 1n Figs. 2 and 4, are, as shown
in Kig. 4, at distances apart equal to the dis-
tances between the several folding-rolls 40,
and their blades 41, and which are designated
each as a whole by the numeral 31, are con-
structed to provide for the opening of their
bottoms at proper times by movements of
their sides in a direction parallel with the
movement ot the carrier and transverse to the

50 faces of the leaves of the signatures deposited

55

035

therein. This construction is tully illustrated
in Figs. 18, 14, and 15, of which Fig. 13 rep-
resents a transverse vertical section of the
upper.run of the carrier, with a front view of
a pocket and its opening mechanism, Fig. 14
a plan corresponding with Fig. 13, and Fig.
15 a side view of a pocket and parts of its
opening mechanism. The pockets 81 are of

skeleton form, each composed of two similar
60 members, each member constituting one side
of the pocket and consisting of a horizontal
bar 97 and attached side pieces 98, firmly at-
tached thereto, the said bars being pivoted
into brackets 99, which are rigidly attached
to opposite links of the two chains of the sig-

3

nature-carrier. The two bars 97 have each
affixed to one end an arm 100, and the two
arms are connected, as shown at 101 in Fig.
15, by a pininone entering a slot in the other.
One of the said bars 97 has affixed to it a rear-
wardly - projecting arm 102, which by the
movements of the carrier in the direction

shown by arrows in Fig. 4 is brought, as shown

1n Kig. 4 and in Figs. 13, 14, 15. over a roller

on the end of the arm 103 of a short rock-

shaft which is arranged in a fixed bearing -

In or on the framing 20 at a point (shown
in Fig. 4) beyond or in advance of all the fold-
ers 40 41. The said rock-shaft has another
arm, 105, which has connected with it a rod
106, actuated by a cam 107 on a shaft 108,
which is arranged in fixed bearings in brack-
ets 109, Fig. 2, at right angles to the cam-
shaft 22. Thisshaft 108 is driven by the cam-
shatt 22 through miter-gears 110. (Shown in
dotted outline in Fig. 2.) The form of said
cam 107 is shown in detail view, Fig. 16, which
represents a section of said cam and its shaft
108 and shows the-connection of the rod 106
with the cam. TFor the purpose of keeping
the bottoms ot the pockets closed at all times

75

30

Q0

except when after each has received asixteen-

page signature from the four folders 40 41 in
succession coil - springs 111 are applied, as
shown in Figs. 13, 14, between their bars
97 and their supporting-brackets. After the
four signatures have been received in a pocket
the next movement of the carrier causes the
arm 102, attached to one of the pivoted bars
97 of said pocket, to pass over the roller on
the arm 103 of the roclk-shaft 104, and at that
time the cam 107 acts to throw up the said
arm, and through it the pocket-arm 102, which
acting through the connected arms 100 of the
two members of the pocket throws the pocket
open, as shown in dotted outline in Fig. 4.

and so permits the signature therein to drop

out therefrom into a packer or other suitable
receptacle. A packer partly shown in the
drawings is of well-known construction, and
therefore needs no description: but in order
to identify it in the drawings and avoid its
confusion with the parts of the ‘machinery
comprised in my invention I have applied to
several of its parts the reference-numeral 119.
A crank 131 is shown in Figs. 2 and 3 on the
pocket-opening shaft 108 for operating the
packer through a rod 132, rock-shaft 133, and
toothed sector 134, which are shown in Fig. 2.

The folding-blades 28, 32, and 41 may be ac-
tuated by any suitable means. For actuating
them I have represented three cams113114 115
on the cam-shaft 22. These cams are repre-
sented in Fig. 17, which represents a trans-
verse section of the shaft 22 and side views of
the cams. Thecams 113114 for operating the
blades 28 32 are both alike; but they are ar-
ranged upon the shaftin different positions to
time the successive operations of their respec-
tive blades. The cam 113 operates for that
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purpose through a rod 116 on an arm 117 of
the rock-shatt 84, which carries the blade 28.
The cam 114 operates for the same purpose
through a rod 118 on the arm 119 (see Fig. 5%)
of the rock-shaft 35, which carries t
32. The cam 115 operates through a lever
115%, having a fixed fulerum 120 on a rod 120%,
which connects said lever with an arm 121 on
the rock-shaft 45, by the arms 44 of which 1s
carried the bar 43, which carries the blades
41. The cams operate to raise the blades; but
the downward movements of the blades by
which the foldings are performed are pro-
duced by springs 122 123 124 under the con-
trol of said cams, as 1s common in such fold-
ing devices. The spring 122 for producing
sald movement of the blade 28 is represented
in Figs. 1 and 5% as applied to an arm 125 of
the rock-shaft 34. = The spring 123 for pro-
dueing the movement of the blade 32 is rep-
resented in Ki ig. 5" as applied to an arm 126
of the rock- shaft 35, and the spring 124 for
producing said movement of the blades 41 1s
l'epresented in Figs. 2 and 3 as applied to an
arm 127 of the rock-shaft 45.

The cam-shaft 22 is represented (see Fig. 1
and also in the detail section, Fig. 18) as car-
rying besidesits other cams a cam 128 for lift-
ing the feed-roll 25 at proper times, the said
cam operating on a yoke-rod 129, eonnected
to the arm 130 of the rock-shatt 130 which
carries the said feed-roll.

Having now described

the several parts

which constitute the invention and their mu-

tual relation, I will briefly recapitulate their
operation in regular succession. The sixty-
four-page sheets, such as are shown in Fig. T,
being successively fed by the rolls 23 25, are
carried singly to the folder 27 27" 28, and each
after having been thereby folded at the mid-
dle of its length on the lines 29 passes on to
the folder 31 81% 382, whereby it is folded the
second time. The twice-folded sheet passes
thence over the slitter to be thereby cut trans-
versely to the folds into. four sections, which
passing to and through the folders 40 41 are
folded into a set of four sixteen-page signa-
tures, which 1s deposited into tour pockets
of the carrier. After the set of four signa-
tures obtained trom the first sheet has been so
deposited one in each of four of the pockets
R1 of the signature-carrier a movement of the
said carrier takes place and a set of four sie-
natures,obtained, as above described, from the
next following sheet, is deposited into foar of
the pockets of the carrier, three of the latter
or second set being thus inset into three of the
first. Inthesucceeding operationsthree of the
signatures of each set obtained from one sheet
are inset into three of the set obtained from
the preceding sheet. In this way 1t will be
understood that at the first starting of the ma-
chine four sheets have to be folded and cut
and their products of sixteen-page signatures
have to be deposited in the pocketed carrier

777,884

he bl‘l,de'

| to obtain the first sixty-four-page signatures.

After that a sixty-four-page signature 1s on

the opening of every pocket, as herein de-
seribed, delivered for each sheet fed.

The formation of the sixty-four-page sig-
natures as above described 1s illustrated 1in
the perspective diagram Kig. 11.  In this dia-
oram to avoid confusion the sixteen-page sig-
natures are each illustrated by a single line.

The pockets (not shown) containing the sig-

natures are supposed to be moving from left
to right, as indicated by the arrow. In this
fioure the numeral 1 designates a sixteen-page
signature obtained from the first of any four
successive sheets presented to the machine;
2. a signature obtained from the second of the
four inset into 1; 3, a signature from the third
inset into 2, and 4 a signature from the fourth
inserted into 8 and completing the sixty-four-
page sionature. After the first four opera-
tions of the machine any four pockets which
are under the folders 40 41 and have received
the signatures therefrom contain, respec-
tively, one, two, three, and four sixteen-page
signatures, and every delivery which 1s made
by the opening of the most advanced of the
four pockets consists of a sixty-four-page sig-

nature.

It will be readily understood by those

skilled in the art how, 1n a machine such as

that described, by the use of sheets three-

fourths of the width of those represented and
cutting into threes forty-eight-page "signa-
tures may be made fromthree of sixteen pages

like those described, or by using sheets of

half such width and cutting into twos thirty-
two-page signatures may be made from two
such sixteen-page signatures. -

What I claim as my invention 18—

1. Ina folding-machine, the combination of
mechanism for sepm‘mtely Tor ming signatures
from one sheet, means for presenting sheets
one after another to said mechanism and
means for insetting a separately-formed sig-

nature obtained from one of the so- -presented
sheets into a previously-formed signature ob-
tained from another of the so- pre%ented sheets.

9. In afolding-machine, the combination of
means for separately folding one after an-
other a plurality ot sheets and cutting the so-
folded sheets into signature-sections, and
means for sepmatu]v toldmo the said sections
of each sheet into signatures and insetting
signatures so obtained from one’ sheet into
those previously obtained from another sheet.

3. In afolding-machine, the combination of
mechanism for forming signatures from one
sheet, means for presenting sheets one after
another to sald mechanism, and a carrier for
the reception one within another trom said
mechanism of signatures formed each from
one of several shects successively presented
to sald mechanism.

4. In a folding-machine, the combination of
mechanism for forming signatures from one
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sheet, means for presenting sheets one after

~another to said mechanism, and an intermit-
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tently-moving carrier furnished with pockets
for the reception, within each of several of

which at one time, of one of the so-formed.

signatures.

0. Ina folding-machine, the combination ot
a sheet-carrier, folding mechanism for twice
folding a sheet in lines transverse to the move-
ment of said carrier, a slitting device for cut-
ting the so-folded sheets crosswise of the two
folds into sections, folding mechanism for sep-
arately folding the so-cut sections in lines
transverse to the first and second folds and
thereby forming them into signatures, and a
carrier moving in lines transverse to the lines
of the last-mentioned fold for the reception
simultaneously of several of the last-mentioned
signatures.

6. Inafolding-machine, the combination of

folding mechanism for making two parallel

folds in a sheet, a slitter for severing the so-
folded sheet crosswise into several sections, a

tolder for folding said sections transversely to

said parallel folds into signatures, a carrier
tor presenting sheets singly and successively
to sald folding mechanism and slitter, and a
carrier furnished with pockets and moving
transversely to the sheet-carrier for the col-
lection in each of its pockets of several so-
folded signatures obtained from as many sin-
gle sheets.

(. In a machine for folding and delivering

o

signatures, a signature-carrier provided with
pockets the bottoms of which open for the dis-
charge of signatures by movements of their
sicles in directions parallel with the move-
ments of the carrier and transverse to the
faces of the leaves of the signatures deposited
therein.

3. Ina machine for folding and delivering
signatures, a signature-carrier consisting of
two endless racks, pockets composed each of
side members piveted to said racks. and means
for opening the bottoms of said pockets by
movements of their side members in directions
parallel with the movements of the carrier
and transverse to the faces of the leaves of
the signatures deposited therein.

9. The combination in and with an endless
signature - carrier, of two endless moving
racks, pockets consisting each of two mem-
bers separately pivoted to both racks, cam-
actuated mechanism for operating on one of
sald members and connections between: the

' two members whereby both are moved for

opening the bottoms of the pockets.
In testimony that I claim the foregoing as
my 1mvention I have signed my name, in pres-

ence of two witnesses, this 2d day of Novem-
ber, 1903. |
EDGAR H. COTTRELL.
Witnesses:

FrEDK. HAYNES,
Aripa- M. EGBERT.
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