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To all whomy Tt Ay CONRCETT:

Be it known that I, CALVERT B. COTTRELL,
of Westerly, in the county of Washington
and State of Rhode Island, have invented a
new and useful Tmprovement in Sheet Deliv-

ery and Folding Apparatus, of which the fol-
‘lowing is a specification, reference being had |

to the aceompanying drawings.

This invention relates to rotary printing
machines in which the paper to be printed is
supplied to the cylinders from a roll or con-
_ printed 18
ent into sheets which are delivered to a fold-
ing apparatus. In web printing machines
heretofore provided with apparatus for cut-

ting the web into sheetsand folding the sheets

the difficulty has been to fold the sheets with
sufficient rapidity. The object of this inven-
tion is to overcome this difficulty. :

In carrying out my invention I take the
printed web from the printing eylinder by an

 endless carrier and in this carrier by means
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of snitable cutters I cut the said web into
sheets which the said earrier takes in close

succession to the folding devices of which 1]

use two, one arranged before the other, one
operating to fold every other sheet and the
other operating to fold the intervening alter-
nate sheets, each of the said devices being
thus required to make but one operation for
every two printing and cutting operations.

I will first deseribe my invention with ref-

erence to the accompanying drawings and af- |

terward point out its novelty in claims. _
Figure 1 represents a side elevation of a

perfecting printing machine embodying my

invention. Fig. 2 is a plan view of the same.
Fig. 5 1s a longitudinal vertical section show-
ing the endless carrier and cutters and the
folding devices and their appurtenances on a

larger scale than Figs. 1 and 2. Fig.4is a

view parallel with Fig. 3 but on a still larger
scale, of a partof the carrier and of the means
employed to take the sheets out of the carrier
preparatory to the folding. }ig. o is a view
corresponding with Fig. 4, at right angles
thereto. TFigs. 6 and 7 are views correspond-
ing with Fig. 4 showing some of the details of
that figure in different positions.

plan view of a portion of the endless carrier .
corresponding with Fig. 3. Kigs.Y and 10are
diagrams of the grippers and their eams. -

Fig. 3 1s a |

|

A designates the main side framing of the

machine, which contains the bearings for the

pression-cylinder, O the first form-cylinder, D

‘the second impression-cylinder, and K the sec-

ond form-cylinder, and all of which are geared
together by gears b ¢ d e to rotate in the di-
rection of the arrows, which are shown near
them in Fig. 1,the whole deriving motion from
the main shaft S of the machine through a
cear 8’ on the said shaft gearing with the spur
gear d, as shown in Figs. 1 and 2.

F is the web of paper supplied from a suit-

.ably-placed roll (not shown) and passing be-

tween the cylinders B and C downward be-
tween the cylinders D E and under thecylin-
der D to the delivery apparatus, which I will
now proceed to describe. | |

A’ A’ are frames, erected one upon each ot

the side frames A of the main framing for-.
ward of the impression eylinder D, for the

support of the endless carrier, which is repre-
sented as consisting of two parallel endless
toothed racks or chains G G with attached

cylinders B C D E, of which B is the firstim- 55
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orippers 57’ and k k’. The said frames have

secured in them studs g g'—one near each end

of each frame——for the support of the wheels
which carry the said endless racks, and have
also provided in them parallel horizontal ways

i 3* for the support of those portions of the
‘endless racks between the said carrying-

wheels. The said endless racks are driven
from the spur-gear S’ of the main shaft S
through gearing which will be presently de-

seribed, so that their lower parts, which are,
nearly on a level with the bottom of the im-

pression-cylinder D, run in a direction away
from the said eylinder. Thegrippersj j’and
I 7 which are attached to the inner sides of

the endless racks, are presented transversely -
to the length of the racks for the purpose of

taking hold of the side edges ot the printed
web after the latter has passed the cylinder
D, the grippers operating while on the lower

runs of the endless racks.

H H’ (see Figs. 2 and 3) are two sets of ro-
tary cutter heads furnished with cutting
blades[l’. These heads are mounted onshafts
11’ (see Fig.3)supported in journal boxes on

80
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the side frames A, a short distance forward

| of the rear rack carrying wheels /2 of the end-

less racks. The height at which these shafts
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- ter- heads will meet in their rotation abouton
a level with the web of paper which is being
~carried away from the ¢ylinder D by the ﬂ'rlpuf
- pers74 or k k' inthelower runs of the racks,
- the shaft 1’ of the upper cutter head passing -

- throughthe endless carrier and the shaft I of
~ the lower cutter head being below it.
edges of the cutting blades meetmﬂ' as above.
- mentloned will cut the web into sheets |

IO

- .the upper cutter shaft I’ is furnished with a
spur gear 1* which is geared with and derives
lotary motion from. the spur gear ¢ on the |
shaft of the cylinder D, tthL’lﬂ'h an interme- |
diate gear S* which runs on a ﬂx&d stud 53 se-.

are supported in their bearings is such that

the edges of the euttmn'bla,des of the two cut—

The

To drwe thecutters and the endlesscarrier,

cured- in one of theframes A” A’, and the said

. gear I* communicates motion to the lower cut-

.. 20
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‘heads rotate at the same velocity.
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ter shaft I throughaspur gear H? on the latter
cutter shafts and thelr' g

shaft so that both

gear I2 on the upper cutter shaft I’ gears w1th

a spur gear G’ (see Figs. 1 and 2) whieh is
fast on a shaft G?w’hich-is-- arranged trans-
‘versely above the endless carrier..
G2 carries two spur gears G (see Fig. 2) which
~gear mth and drlve the endleqs mcks of the-
~.carrier, | -

‘The number of Sets of - ﬂ'uppers in the car-
- rier will depend upon the length of the car-
- rier and the length of the sheets to be cut, and
- the length of the carrier requires to be suffi-
- ¢lent to_include”the len D'th of two setsof fold-
ing devices mm’ n’ o’ p’ ¢’ v’ 10,11 andm m2n?

"’his shaft

0° p* ¢*r*10,11. In the e‘iample represented
the carrier has six sets of grippers, each set

consisting of a gripper 7 or £ on each rack G
to take a sheet nmear its forward end and a
gripperj’ or k&’ on each rack to take a sheet

near its rear end. 'The grippers 74" consti-
tuting every other set and forming a series of
thlee sets are intended to dehvm the sheets
to the first set of folding devices m m’ n’ o’

p’ ¢’ v’ 10,11, and thosek &’ which constitute

the intervening sets and forming a second se-
ries of three sets are for delivering sheets
to the second set of folding devices m m* n?
*p*® g*r* 10, 11. The said grippers7 7’ and k
I which are furnished with springs for clos-
ing them automatically, are all substantially
like those now employed in the endless car-

riers of sheet deliveryapparatus and they are

all alike except as to the heels 8 of their mov-
able members which so differ as hereinafter
explained in their respective lengths and in

their being set normally more or less inward
away from their respective racks G G that the

heel 8 of each gripper may, by the movement
of that gripper with thesaid racks, be brought
into range with the proper one of the station-
ary cams f/ f* f3f* f5 provided for opening
that gripper.

The camsf’ and f5 are respectively fast upon
the fixed studs g g" upon which the carrying
wheels of the endless racks turn.
cams /213 ftareall arranged upon or secured

| cams f’

‘pose.

n° 0* p*

The other {

: 494’846-

to the side frames A’ of the. carrier.

“All of ©

the cams are duplw&ted for the ﬂ‘rlppers on

the two'sides of the earrier. The first pair of

tween the eylmder D and the cutters.

pers j of the same series for the same pur-
‘The fourth pair of cams J*1is for open-

70
are for opening all the frnppers 79
‘and & %’ of every set of the two series for the
purpose of taking the web as it passes be-
The -
‘second pair of cams f? is for opening the
rear grippers 7’ of the series 7 9’ to deliver the -
sheets from tha,t serles to the first set of fold-
| ing devicesmm’n’ 0o p"q" 7" 10,11. Thethird
pair of cams f* is for opening the front orip-

15

30 '

ing the rear grippers &’ of the series &k &’ for

the purpose of deliveringthe sheetsfrom that
“series to the second set of folding devices m m?
qg° 7% 10, 11 and the fifth pair of cams :
f®is for opening the front grippers % of the' N

same series for the same purpose.
In order that the grippers of the semesyy

111&3 be opened by the cams f* f*when in prop-

- er position to deliver sheets to the first set of
-folding devices and that the grippers of the -
‘series T & may escape or pass by the said
f3and not be opened until they reach
the cams f* f°to be opened for delivering
sheets to the second set of folding devices m
| m*n®o® p* ¢ 1?10, 11, the heel 8 of the grip-
pers 7y are made bherter than those of the
grippers k k’ the cams f* f3 for operating the

cams f?

00 .

grippers 74’ are arranged all in one horizontal =

line lower than a horuont&l line in which the
cams f* f° for operating & &’ are all arranged
and the heels 8 of the grippers k%’ are curved

to pass by the lower cams f? /%, This isillus-
trated in Figs. 3, 4 and 5, but will be best un-
derstood by referenee to Fig. 5 in which are
shown the cams 73 £ and in. Wthh a gripper

£ 18 shown in full outline while operated upon
Dby the cam f*and a gripper jis partly shown

while operated upon by the cam f3 All of
the gripper j however, that is actually visible
1n this figure is its heel 8, the remainder of

it being exactly behind and concealed by the

gripper k’ so that the lines which show the
gripper 1’ indlcate the concealed portions of
the gripper 5. ' In order that the front grip-
pers j and & may escape or pass by the cams
f* and f* provided for the opening of their
respective rear grippers 5’ and %/, the said

100
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cams f° and f°are made to project more than -

the corresponding cams f*and f*for opening
the front grippers. This will be understood
by reference to Ifig. 2 and also by reference
to Figs. 9 and 10 which represent front views
of the cams and grippers. The heels 8 of the
grippers 7 and % are forthe same purpose set,
as shown in Figs. 9 and 10, farther inward

over the jaws of theu- respectwe grippers as.
will be understood by reference to Figs. 9 and

10 in W]llCh the cams /% and f/* and the grip-
pers )’ and &’ are shown in front of the cams

f3 and f° and grippers 7 and £%.
The folding apparatus employed in carry-

ing out my mventmn may be of any known

or 5111table kmd but wﬂl crenera,lly com-

120
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prise a folding ‘b].ade armnged,to.opem’se be-

tween the endless racks .of the carrier-and

a series of rollersandtapesor bands arranged
below the carrier. Inthe example represent-
ed the said blades, m’ for the first folding ap-
paratus and m?*for the second, arranged trans-
versely to thecarrier, are attached to the arms

m 1 of. one of two rock-shafts n’ n® which

IO

have their bearings in theside frames A’, the -

said shafts, arms and blades being so located,

~ proportioned and organized that the blade m/

ts

imay strike exactly acrossthe middleot a sheet

in a set of grippers jj’ and the blade m?* may
strike exactly across the middle of asheetin a
set of grippers k k. The rollers o’ o' p’ ¢
and 7’ for the first folding apparatus which

have bearings provided for them in or on

the side frames A of the machine, consist of

ZQ

a pair o’ o’ arranged side by side so that the
blade m’ may strike between them and three
other rollers p’ g’ v’ of which ¢’ is under the
forward roller o’ to receive tapes 10 which run
on the latter, while p’ is arranged on a level

- with and behind o' ¢/, and 7’ is lower down

than and in front of ¢’ to receive tapes 11
which run over the rear roller o’ and over
idler pulleys 12, 12. The rollers o’ o’ are

ceared together as shown in Fig. 5 and one

30

33

of them is also geared through an intermedi-
ate gear s with one of the endless racks for
the purpose of driving both of said rollers o'
o’ and the tapes 10, 11. |

The second folding apparatus m m? n? 0° p*
o

q? 2 10, 11, is precisely similar to the firstone
just described and it issoarranged relatively
to the first one and to the endlesscarrier that
while a sheet in one of the sets of grippers
4’ of one series is presented for folding be-
iween the blade m' and rollers o’ o’ of the
first folding apparatus, a sheet in one of the
sets of grippers k& k& of the other seriesis simi-
larly presented between the blade m? and roll-
ers o o® of the second folding apparatus.
The rock-shafts 7’ #? of the folding bladesm’
m? of the two sets of folding devices are 80
connected by arms ¢ £ on the said rock-shafts

 and a connecting rod v between these arms

50
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that both blades are operated together.
"The folding devices so far as they have
been and may be further herein described are

‘only what are employed for giving the first

folds to the sheets, those being the only parts

of the folding apparatus involved in my in-

vention. The addition of the devices neces-
sary for further folding will be within the or-
dinary province of persons skilled in paper
folding machineryand therefore it is not nec-
essary to explain them.
devices illustrated and described produce the

folding in a well known manner by the blades |

m’ m? both together striking down the sheets
hetween their respective rollers o’ o’ and 0° ¢°
and tapes 10, 11, and the tapes deliver them
so folded over the rollers 7’ and 7°. This
double folding operation takes place after
avery two complete printing and cutting op-

 erations and the operation is not repeated

The folding by the |

I

‘endless carrier to the proper position to be

o iy

}

folding apparatuses are alike it will be suf

until after two more complete printing opera-
tions have been performed and two more
sheets have been cutand presented one with-
in range of one and the other within range of
the other of the two folding apparatuses.
The operations of the folding blades is ef-

fected and the blades are raised again above

the level of the sheets in the endless carrier
by means of a cam K (Fig. 1) on a shaft L
which works in bearings on the framing A
and is furnished with a spur gear L” whieh
derives motion from a gear L° on the lower
cutter shaft I, the yoke K’ of said c¢am being

connected with an arm 7 on the rock-shaftn’

of the first folding blade. The said gears L
12 are so proportioned that the cam K makes
one revolution and produces oneoperation of
the folding blades for every two cutting op-
erations. |

In order to provide for depositing the cut
sheets on the tapes or bands 11 of the folding

apparatus preparatory tothe operations of the

folding blades, I employ in connection with
each series of grippers 77" and kA" on the end-

8
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less carrier and with each folding apparatus

a set of grippers 13, 14 carried by the upper
ends of the arms M M .of two rock-shafts N N
supported in bearingsinthe lower part of the
framing A, the said rock-shafts, arms and
orippers 13, 14 being so arranged in rear of
their respective folding apparatus and so op-
erated that as two sheets are brought by the

released by the grippers j 7’ and & k' and de-
livered to the folding apparatus, the said
arippers 13, 14, may take the rear ends of the
said two sheets and pull down the saild sheets
to the desired position. As the sald rock-
shafts, arms and grippers 13, 14 for the two

cient to particularly describe that for the first
folding apparatus. |

The arms M, of which therearetwo on each
rock-shaft connected by a brace 15, have piv-
oted in theirupper ends theshait 16,to which
are firmly secured the lower gripper members
13, and the said shaft 16 has firmly secured
to it two bell-crank-like tumblers 17 in whieh
are pivoted the shaft 13of the corresponding
upper gripper members 14. Of thedepositing
grippers 13, 14, there may be any suitable
number arranged to work clear of the carrier
orippers. The arms M have a backward and
forward swinging movement and the points
of the grippers 13, 14 have an upward and
downward movement abouf the eenter of the
shaft 16 besides their opening and closing
movement. The backward and forward swing-
ing movement of the arms M is produced by
a cam P on the shaft L before deseribed, the
said cam acting upon a yoke Q" at the end of

a rod Q which is connected with and operates
' the arms M of both rock-shafts N. The up-
ward and downward movement of the points

of the grippers 13, 14 are produced by the
bending and unbending of a ,toggle 18% 19

| which connects one of the tumblers 17 with a

2y

95

100

TO§

1 IO

[:5

120

I30




40

20

7 pin 20 on one of the arms M. The bending

- of the toggle todepress the points of th'egrip-;
- pers as shown in Fig. 6, is produced by the |
striking of a roller 21 on its joint pin 22,
. ;en'emst a fixed stop 23, (see Figs.4,5, 6,7) on

- the framing A, as the arms M move ferwmd ;
‘and  the unbendmw or straightening of the
toggle to raise the. pemts of the grippers is
produced by the striking of the said roller 21
against a fixed stop 24 on the framing A as
- the arms M move baekwerd as shewn in Fw' :

Fer the epemnw ef the deposltm' : glflppem
:13 14 the She,tt 138 of the uppe1 membels s

230 Thls 1011er is eaused duunw the ferwerd%
movement of the arms M, while the grippers

~The two stops 23, 24,

|

l

| fixed cam 32.
L étoggle zmd depresswn_, ef _the n'mppel_s _1;_h,e1e i
- provided above the stop 23, a fixed curved
guide 28 for the roller 34 to run upon as it:
—approaches the stop 23.
;end the ﬂ'mde 28 are repreeented in Fws 4 |

are raised as shown in FKigs. 4 and 7, to run

over the top of a fixed eam 31 and so toopen

the grippers to receive the rear edge of the
sheet, and the said roller is caused by the re-
turn movement of the arms M, while the grip-
pers are depressed, as shown in Fig. 6, to run
over the top of a lower fixed cam 32 repre-

- sented in Figs. 5 and 7 as on the same plate

50
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with the cam 31, and so to open the grippers
to liberate the sheet. At all times but when

required to be opened, the grippers are kept |
closed by a spring 33 (see Fig. 5) applied in

a well known manner to the shaft 18 of their
upper members 14.

As in the forward movement of the cermer

one cut sheet in a set of grippers 7 7” of one
series and another cut sheet in a set of grip-
pers k& &/ of the other series arrive nearly in
proper range with the folding apparatus, the
arms M carrying the two sets of grippers 13,
14 begin to move forward just in rear of the
rear edges of said sheets at a velocity a little
oreater than that of the carrier and sheets
and just before the points of the said grip-
pers arrive at the said edges the grippers are
opehed by the roller arms 29 of the upper
gripper shafts 18 passing the cam 31 and as
the grippers continue to move forward their

upper members 14 raise or hold up the front

edge of the sheet and the front edge of the
Web immediately behind the said rear edﬂ'es

l

494846

and so make room between the said. frontand =
rear edges for the points of said membersto

enter between the said front and rear edges jo
as shown in Fig. 4, while the points-of the:

lower members 13 pass undersaid rearedges. . -

sheets. .

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination of an endless G&I‘I‘lel

The grippers then immediately close and take
hold of the rear edges of thetwosheetsat the
same time that the carrier grippers 777k &’
are opened by their ea1nsf2f3f4f5 toliberate =
the sheets from ‘the carrier.
grippers 13, 14 are thus closed their pointsare
i - ieaused by the e;etlein ef thelr teggles mded by RERERS
ERRREEE ﬂ*le are both aselsted by a._ sprmg 25 Whlehs 1 -
EEEE cenneets the joint of the toggle with a lower
15 partof the arm M. When the toggle is: un-
. .- bent and the grippers are raised, the said
- spring holds a downwardly pre;]eetuw toe 26
.+ . on the upper toggle member 18* against a
-+ stop pin 27 on the ]OWGI member 19 as shown
NS in Fig.7,and so holds the grippers up.  When:
. the teggle is bent and the grippers are de-
EETR ple%ed the sprmﬂ* 25 helds the reller 3& on

-As soon as the-.-:g_?;

;be depressed as shewn 1_11 _Flﬂ'_‘ ,G te 2 poqmon EEEREE
to deposit their sheets on the tepesf 11 of the
folding apparatus; but before or by the time -
this:depression has been completed, the'arms =+ =
M will have eommene,e?déthe refurn movement 8z -
by which the said grippers will be caused '
first to straighten the sheet in case of any =
bueckling to: Wthh it may have been subjected = =
in tdkllﬁl“‘ hold of its rear edge and afterward =
8 -.:-te___?__.?release ‘the sheet :bjif?the passage: of the
{ roller arwms 29 of the gripper shaft 18 overthe =
As soon as thetwo sheetshave
been liberated frem the grippers 13, 14, the
folding blades m’ m? descend qmcklv and
ipreduce the first fold of the two sheets simul-

I

taneously as hereinbefore deseribed, and then = -
quickly rise to permit the next two sheets te RS
| pass on to the two folding apparatuses.
return movement of the arms M brings the tefr- SRR
fﬂ'le mto cent&et W1th the step 24 e,nd se mlsee |

rec? -

9werd te teke the red,r edﬂ'es of the next two R

IOF

two folding apparatuses arranged one before
the other in the direction of the movement of -

the said carrier, and two sets of depositing
grippers for ta,kmﬂ' twosheets simultaneously
from the carrier and depositing them on the
folding appa,mtue substentla,]ly as herein set
forth.

2. The eombma,’rlon of two tolding appara-
tuses arranged one before the other an end-
less sheet e‘at'rier ranning past both of said

I apparatuses and provided with two series of

grippers of which those of oneseriesalternate
with those of the other series lengthwise of
the carrier, a set of cams for operating the
grippers of each series to take in sheets, cams
for operating the grippers of one series to
liberate sheets for delivery to one of said
folding apparatuses, and cams for operating
the grippers of the other series to liberate
sheets for Gelivery to the other of said folding
apparatuses, substantially as herein set for th,

3. The combination of an endless carrier
having grippers in alternate series, cutters
for cutting a web into sheets in. said’ carrier,

two foldmﬂ* apparatuses arranged one before

the other in the direction of the movement of
the sald carrier, cams for operating the grip-
pers of the two semeq for takmﬂ' twoof thecut

ITO
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sheets simultaneously one from each of said
series of grippers, and cams for operating the
said grippers for liberating the said twosheets

simultaneously for delivery to the two fold- |

5 ing apparatuses; substantially as herein set
- forth. o |
-4, The combination of an- endless carrier
having several sets of sheet holding grippers,
two folding apparatuses arranged one before
1o the other in the direction of the movement of
said carrier and each comprising a folding
blade and rollers between which said blades
operate, cams for opening simultaneously two
~ sets of the said grippers, a cam for operating
15 the said folding blades and a connection De-
tween said blades whereby both are operated
simultaneously by the one cam; substantially
as herein set forth. R B
5, The combination of an endless carrier
- 20 having several sets of sheet holding grippers,
- two folding apparatuses arranged one before

 the other in the direction of the movement !

of said ecarrier, two sets of gripper arms car-
rying depositing grippers for taking sheets
2z from two sets of the grippers of the carrier, a
cam for operating the said gripper-carrying

arms, and connections between said arms | ¢
i having front and rear grippers for taking the

whereby both are operated simultaneously by
theone cam; substantially as herein set forth.

30 6. The combination of the swinging arms
"M for earrying the depositing grippers, the
. shaft 16 fitted to bearings in said arms and
carrying one set of gripper members 13, the
tumblers 17 carried by said shaft, the shaft
35 18 fitted to bearings in said tumblers and
~ earrying the other set of gripper members 14,
the toggle 18% 19 connecting the said tum-
blers with the said arms, and the stops 25, 24
for producing the bending and straightening

40 of the toggle and consequent depression and

........

elevation of the grippers by the swinging |

movement of the said arms; substantially as
herein set forth. | -

7. The combination of the swinging arms
M for earrying the depositing grippers, the 45
shaft 16 fitted to bearings in said arms and
carrying one set of gripper members 13, the
tumblers 17 carried Dby said shaft, the shaft
18 fitted to bearings insaid tumblers and car-
rying the other set of gripper members 14, 50
the arm 29 on said shaft 18, the toggle 18%,

19 connecting said tumblers with said arms
M, the stops 23, 24 for produecing the bend-

ing and straightening of the toggle to depress
and elevate the grippers, and the cams 31,32 55
for opening the grippers; substantially as
herein set forth. | |

8. The combination of the endless carrier

{ having two alternating series of sets of grip-

pers of which those of the two series have
heels of different length, and two sets of sta-
tionary cams arranged in different lines for
operating simultaneously the grippers of a
set in each series, one set of said cams for
opening the grippers of one series and the 065
other for opening those of the other series,
substantially as herein set forth.

9. The combination of an endless carrier

60

side edges of sheets near their front and rear jo
ends the front grippers having heels set far-
ther inward laterally to the sides of the car-
rier than heels of corresponding length on
the rear grippers and stationary cams of dif-

| ferent projection all on the same line for op- 75

erating respectively on the heels of the front
and rear grippers, substantially as and for

the purpose herein set forth.
' CALVERT B. COTTRELL.

Withesses: |
A. B, STILLMAN,
B. FrRANK LAKE.
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