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14 Glaims. 

‘This invention relates to sheet folding mecha 
nism for a printing or like machineoperating 
upon a web, and more particularly to an im 
proved folding mechanism adapted for use with 

5 such a machine, to permit rapid operation of the 
machine without interfering with the e?icient 
operation of the folding mechanism. 

Sheets, cut from a web being acted upon by a 
printing machine, are generally folded one or 
more times before delivery. When the sheets 
are first cut and later given a longitudinal fold, 
the fold is usually made by a chopper type folder. 
This form of folding mechanism has very desir 
able characteristics but it cannot be operated 
satisfactorily at very high speeds, and in con 
sequence, printing machines having such folders 
must be operated at slower speeds than that at 
which high quality printing can be done. To 
obviate this disadvantageous condition, a double 
folder and delivery for the products is herein dis 
closed, wherein each half of the products being 
delivered by the machine, will be directed to a 
separate folding mechanism of the chopper type, 
which may be run at its most efficient speed, while 
the printing portion of the machine is operated 
at its normal relatively high speed. This re 
quires slowing down the products as they are 
being forwarded to the longitudinal folding 
mechanism, and means is hereinshown arranged 
for this purpose. 
At times, several cut products are collected 

before being forwarded to the longitudinal fold 
ing mechanism, and as the time interval during 
such collection is su?icient to permit the efficient 
operation of the folding mechanism, a double 
delivery arrangement is not required. It is de 
sirable however that all products be slowed down 
as they are forwarded to a folding mechanism of 
the chopper type if the printing is done at a 
high speed. 
An object of this invention is to provide a 

folding mechanism for a printing or like machine 
operating upon a web, wherein means is provided 
to forward the products of the machine to sepa 
rate folding members and whereby a limitation 
in speed of the machine is not required, in order 
to permit the e?icient operation of the folding 
mechanism. 
Another object is to provide in a folding mech 

anism, separate folding means to which products 
of a printing or like machine are alternately de 
livered, and means to reduce the speed of the 
products before they are received by said folding 
means. 
A further object is to provide in a folding 
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(Cl. 270-47) 
mechanism, means to reduce the feeding speed 
of products being forwarded from a printing or 
like machine, before they are received by the 
folding means of the mechanism. 

It is also an object of this invention to provide 
a sheet folding device of generally improved con 
struction, whereby the device _ will be simple, 
durable and inexpensive in construction, as well 
as convenient, practical, serviceable and ef?cient 
in its use. 
With the foregoing and other objects in view, 

which will appear as the description proceeds, 
the invention resides in the combination and 
arrangement of parts, and in the details of con 
struction hereinafter described and claimed. 
The preferred embodiments of the invention 

are illustrated in the accompanying drawings, 
wherein: 

Figure 1 is a side elevational view of a portion 
of a printing machine disclosing an improved 
folding mechanism adapted to form products with 
open heads and embodying the features and 
principles of this invention; 

Figure 2 is a side elevational view of a portion 
of a printing machine disclosing a similar im 
proved folding mechanism but which is arranged 
to form products with closed heads; 

Figures 3 and 4 are views of folded products 
produced by the folding mechanism shown in 
Figure 1; and 

Figures 5 and 6 are views of folded products 
produced by the folding mechanism shown in 
Figure 2. 

Referring now to Figure l, the portion of the 
printing machine adapted to operate upon a 
web or webs is shown as including suitably asso 
ciated web guiding rolls IE and II adapted and 
arranged to associate a plurality of webs that 
may have previously been printed upon by the 
machine, and direct them between a pair of cut 
ting cylinders !2 and I3 which have cooperating 
web cutting devices it and 15 adapted to cut the 
webs into groups of sheets called “cut-offs”. One 
of the cylinders I3, is provided with suitable sheet 
engaging members, such as pins it‘, to engage 
the leading edges of the webs after each group 
of sheets is cut and carry them about the cylinder 
l3 and between it and a collecting cylinder IT. 
The collecting cylinder I? is herein shown pro 
vided with a plurality of sets of sheet engaging 
and collecting members or pins 18, which take 
the leading edges from the pins 16, which sets, as 
is usual, may be selectively operated, whereby 
cut-offs from the cutting cylinders l2 and 13 
may be collected or not, as desired and forwarded 
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2 
from the collecting cylinder l1, selectively in 
either of two ways; ?rst, as collected groups of 
any desired number of cut-offs to be later folded 
longitudinally in alternation by two folders; or 
second, as groups of collecmd cut-offs to be later 
folded longitudinally by either of the two folders. 
A transfer cylinder 23, provided with two sets 

of sheet engaging pins 24, which may be selec 
tively operated as desired, is arranged to cooper 
ate with the cylinder H to receive the cut-offs as 
collected on the pins l8, and transfer alternate 
collected cut-offs to a second transfer cylinder 
25, and those intervening to a longitudinal folder 
26 of the chopper type; or all of the collected 
cut-offs may be transferred to either the cylinder 
25 or to the longitudinal folder 26. 
The cylinder 25 is provided with sheet engag 

ing pins 21, any set of which may be rendered in 
operative, and which are operable to receive un 
folded cut-offs from the cylinder 23 and carry 
them to another longitudinal folder 29. It will 
be understood that the various sheet engaging 
pins I3,’ 24.. and 21 may be operated by Well 
known mechanism whereby they may be selec 
tively operated or silenced as desired. 
The unfolded cut-offs, that are carried by the 

pins 24. on the cylinder 23, pass between this 
cylinder and a roller 3|, which is cut away on 
its periphery, as at 32, to release the sheets dis 
posed between it and the cylinder 23. The un 
folded sheets carried by the pins 21 on the cylin 
der 25 pass between this cylinder and a roller 
33, which is similarly cut away on its periphery, 
as at 34, to release the sheets disposed between 
it and the cylinder 25. 

After leaving the cooperating cylinders 23 and 
25 and the rollers 3| and 33 respectively, the un 
folded cut-offs are engaged between driven co 
operating feeding rollers 35 and 36 whereby they 
are respectively fed into either of the longitudi 
nal folding devices 26 and 29. Herein the fold 
ing devices are shown as being of the usual chop 
per type having a vertically reciprocable blade 3'l 
which‘. is actuated to press the sheets positioned 
below it into the bite of a pair of cooperating 
folding rollers 38, only the nearer one of which 
is shown in the drawings. The rollers 35 and 36 
are assisted in disposing the sheets beneath the 
blade 31- and against a locating stop 39 by driven 
rollers 4| and cooperating spring pressed rollers 
42. 
The collecting cylinder I‘! is preferably driven 

at printing machine speed ' from a shaft 43 
through bevel gears 44 and 45 secured respective 
ly on the shaft 43 and the cylinder IT. The 
cylinders 23 and 25 are geared to the cylinder I‘! 
in the usual manner by gear 41 on the shaft 46, 
gear 48 on the shaft of cylinder 23, and a gear 
50 on the shaft of cylinder 25, and run at print 
ing machine speed to forward the sheets as fast 
as the webs are received from the machine. The 
rollers 35 and 36, in both instances, and the 
rollers 4|, are arranged to be driven preferably 
at a speed’ between 30% and 40% less than the 
speed of the web or webs from the printing ma 
chine, whereby the unfolded sheets will be for 
warded to the folder 26 and/or to the folder 29 
at the proper speed to insure eflicient operation 
of these folders. Herein the roller 36 of folder 
26 is shown so geared to the cylinder 23, by gears 
5| and 52 and an intermediate gear 53, and the 
roller, 4| is shown driven from the gear 52 by 
gears 54 in driving arrangement with a gear 55 
secured on the shaft of- the roller 4|. 7 Similarly, 
the rollers 36 and’ 4| ofefolder 29 are driven 
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from the gear 43 of the cylinder 25 which meshes 
with the idler gear 53 of this folder. 
Depending on the selected operative arrange 

ment of pins of the respective cylinders ll, 23 and 
25, two different functions are possible with as 
many different forms of open headed products or 
cut-offs. For instance, a ?rst product 2| (see 
Figure 3), comprising two cut-offs composed of 
sheets cut from the Webs, is collected by the 
pins l8 on the cylinder l1 and transferred as 
collected to the cylinder 23 and then forwarded 
alternately in collected groups to the longitudinal 
folders 26 and 29 directly from the cylinder 23 
to the folder 26 through the rollers 35 and 36, 
and alternately from the cylinder 23 to the cyl- - 
inder 25 and then to the folder 29. In this case, 
the products being collected ones, are taken from 
the collecting cylinder I‘! only intermittently and 
the entire product of the machine can be han 
dled by the longitudinal folders without increas 
ing the speed of the folder. As with the ?rst 
product, the sheets are slowed down in speed by 
the rollers 35 and 36. ' 
A second product 22 (see Figure 4), comprising 

four cut-offs composed of sheets. cut from the " 
webs and collected by the pins l8 on the cylinder 
I‘! and transferred as. collected to the cylinder 
23,.and then forwarded to either of the longi 
tudinal folders 26 or 29, as desired,‘either direct 
ly from the. cylinder 23 to the folder 26 through 
the rollers 35 and 36, or from the cylinder 23 
to. the cylinder 25 and then to the folder 29. In 
this case, the product being a collected one, 
is taken from the collecting cylinder i‘! only in 
termittently and the entire product of the ma 
chine can be handled by either longitudinal fold 
er alone without increasing the speed of the 
folder. As with the other product, the cut-offs 
are slowed down in speed by the rollers 35 and 36. 
The embodiment shown in Figure 2, whereby 

closed headed products 6! and 62, shown respec 
tively in Figures 5 and 6, are formed, includes the 
suitably associated web guiding rolls I0 and II 
and a pair of cutting cylinders 63 and 64. In 
this instance, the sheets or cut-offs are out twice 
the length of those out by the cylinders l2 and I3, 
of Figure 1, and are severed from the webs by 
cooperating web cutting devices 65 and 66. The 
cylinder 64 is providedwith suitable sheet en 
gaging members, such as pins 61, to engage what 
is the ‘leading end of the webs after each group 
of sheets have been cut and carry them about the 
cylinder 64 and between it and a folding and col 
lecting cylinder 68. The collecting cylinder 68 is 
shown provided with a sheet engaging and col 
lecting member or pin 69 and a sheet tucking 
blade ‘H, which cooperates with a pair of jaws 12 
and ‘[3 on a transfer cylinder 14 to fold the cut- ' 
offs engaged thereby. The jaws 12 and 13, as is 
usual, may be made inoperative at desired inter 
vals to permit the collection of cut-offs upon the 
pins 69 and also operated to take cut-o?s from 
the collecting cylinder 68 and forward them se~ 
lectively arranged in the following manner; ?rst, 
as cut from the web or webs, transferred by the 
pins 69 and folded crosswise by the cooperating 
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blade ‘H and jaws 12 and 13, to be later folded ‘ 
longitudinally; or second, in a plurality of groups 
collected on the pins 69 and folded crosswise by 
the blade "H and jaws 12 and ‘I3 and to be trans 
ferred in groups of folded collected cut-offs, to be 
later folded longitudinally. 

The transfer cylinder 14 by means of the 
jaws 12 and 13 receives the cut-offs, eitherlcol 
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2,172,361 
the blade ‘H on the collecting cylinder 68, folds 
them, and transfers alternately folded uncol 
lected sheets to a second transfer cylinder 15 and 
to the longitudinal folder 26 of the chopper type, 
or all of the folded collected sheets to either 
the second transfer cylinder 15 or to the longi 
tudinal folder 26. The second transfer cylinder 
15 is provided with sheet gripping ?ngers 16, 
which may be operated to take cut-offs from the 
jaws ‘I2 and ‘I3. ' 

In the form of folding mechanism shown in 
Figure 2, the crosswise folded sheets collected or 
uncollected and carried by jaws ‘l2 and 73 on 
the transfer cylinder it pass between this cylin 
der and a roller Tl, which is cut away on its pe 
riphery, as at 18, to release the sheets. The sheets 
carried by the ?ngers 16 on the cylinder 75 pass 
between this cylinder and a roller l9 which is 
similarly cut away on its periphery, as at ill, to 
release the sheets. After leaving the transfer 
cylinders ‘M and ‘i5 and the rollers ‘ii’ and 19 re 
spectively, the crosswise folded sheets are en 
gaged, as in the form shown in Figure 1, between 
similarly driven co-operating feeding rollers 35 
and 36 whereby they are fed into either of the 
longitudinal folding devices 126 and 29 respec 
tively. The various cylinders, rollers, etc., are 
driven, as in the form shown in Figure 1, whereby 
the crosswise folded sheets will be forwarded to 
the folder 2% or to the folder 29 at the proper 
speed to insure efficient operation of these folders. 
Depending upon the selected timing of opera 

tion of the jaws ‘l2 and ‘E3 on the cylinder It, 
and the ?ngers 1'6 on the cylinder i5, at least 
two different functions with as many different 
forms of closed headed products or signatures are 
possible, see Figures 5 and 6. For instance, a ?rst 
product 5| having a closed head 82, see Figure 5, 
composed of sheets cut from a web, or a plurality 
of assembled webs, is not collected by the col 
lecting cylinder 58 and is transferred to the cyl 
inder 14 while being folded crosswise by the coop 
eration of the blade ‘H and the jaws ‘l2 and 73. 
The product 8! is then alternately forwarded by 
the cylinder '44 and the cylinder 15 to the slower 
speed rollers 35 and 35, which forward it to the 
longitudinal folders 2E and 29 respectively, and 
the advantage of being able to operate the ma 
chine ef?ci-ently at high speed is obtained without 
unduly speeding up the folders 26 and 29. A 
second product 62 having a closed head 83, see 
Figure 6, composed of sheets cut from the web or 
webs is collected by pins 69 on the collecting cyl 
inder 68 and transferred as collected to the trans 
fer cylinder ‘!4 while being folded crosswise by the 
cooperating blade ‘H and jaws ‘l2’ and ‘I3, and 
then may be selectively forwarded either to the 
longitudinal folder 26 or to the second transfer 
cylinder 15 and then to the longitudinal folder 29. 

It will be understood that the invention may be 
embodied in other speci?c forms without depart 
ing from the spirit or essential attributes thereof, 
and it is therefore desired that the present em 
bodiments be considered in all respects as illus 
trative and not restrictive, and it will be further 
understood that each and every novel feature and 
combination present in or possessed by the mech 
anism herein disclosed forms a part of the inven 
tion included in this application. 
What I laim is :_ 
1. In a folding mechanism for a machine oper 

ating upon a web, means for associating and cut 
ting webs, a folder for giving the products a cross 
fold, means for forwarding the folded products 
alternately to two longitudinal folders, and prod 

uct feeding means disposed adjacent to and in 
advancevof each longitudinal folder and being 
adapted to reduce the speed of the products prior 
to the longitudinal folding operation, whereby the 
crosswise folder can receive webs at high speed 
and the longitudinal folders may operate at rela 
tively slow speed without curtailing the output 
of the machine. 

2. In a folding mechanism for a machine oper 
ating upon a web, means for associating and cut 
ting webs, means to collect and forward the prod 
ucts as cut to a longitudinal folder and including 
a'crosswise folding device, and product feeding 
means disposed adjacent to and in advance of 
said longitudinal folder and being adapted to slow 
down the speed of the crosswise folded products 
prior to the longitudinal folding operation. 

3. In a folding mechanism for a machine op 
erating upon a web, means for cutting the web 
into cut-offs, a plurality of longitudinal cut-off 
folding devices, rotatable cut-off carrying mem 
bers to selectively forward the cut-offs toward 
said longitudinal folding devices, and a pair of 
cooperating cut-off feeding rollers to receive the 
cut-offs from each of said carrying members and 
to feed them selectively to said longitudinally 
folding devices, said rollers being rotated to for 
ward the cut—offs slower than said carrying mem 
bers; 

4. In a folding mechanism for a machine oper- .: 
ating upon a web, means for cutting the web into 
cut-off products, a plurality of longitudinal fold 
ing devices, folding and forwarding means for 
giving the products a cross-fold and selectively 
forwarding the cut and folded products toward 5 
said longitudinal folding devices, and a pair of 
cooperating feeding rollers to receive the prod 
ucts from said folding and forwarding means and 
feding them to each of said longitudinally folding 
devices, said rollers being rotated to forward the 
cut-off products slower than said folding and for 
warding means. 

.5. In a sheet folding mechanism for a printing 
machine, cutting mechanism operable to cut 
sheets from a web, a collecting cylinder having 
mechanism thereon to receive the sheets as cut 
and to selectively forward them collected and 
not collected, a ?rst transfer cylinder having 
means thereon to take and fold the collected 
and not collected sheets from said collecting cyl 
inder, a second transfer cylinder to receive col 
lected and not collected sheets from said ?rst 
transfer cylinder, a longitudinal sheet folding de 
vice to which the collected and not collected 
sheets are forwarded from each one of said trans 
fer cylinders, and means to forward the sheets 
to each of said longitudinal folders from the re 
spective transfer cylinder. 

6. In a sheet folding mechanism for a printing 
machine, cutting mechanism operable to cut 
sheets from a Web, a collecting cylinder having 
mechanism thereon to receive the sheets as cut 
and selectively forward them collected and not 
collected, a ?rst transfer cylinder having means 
thereon to take and fold the collected and not 
collected sheets from said collecting cylinder, a 
second transfer cylinder having mechanism 
thereon to selectively take and not take collected 
and not collected sheets from said ?rst transfer 
cylinder, a longitudinal sheet folding device to 
which the collected and not collected sheets are 
forwarded from each one of said transfer cylin 
ders, and means to forward the sheets to each of 
said longitudinal folders from the respective 
transfer cylinder. 
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7. In a sheet folding mechanism for a printing 

machine, cutting mechanism operable to cut 
sheets from a web, a collecting cylinder‘ having 
mechanism thereon to receive the sheets‘ as out 
and to selectively forward them collected and not 
collected, a ?rst transfer cylinder to receive the 
collected and not collected sheets from said col 
lecting cylinder, a second transfer cylinder to re 
ceive collected and not collected sheets from said 
?rst transfer cylinder, a longitudinal sheet fold 
ing device to which the collected and not col 
lected sheets are forwarded from each one of said 
transfer cylinders, and a pair of cooperating 
feeding rollers in advance of each of said longi 
tudinalv folders and ‘rotatable to forward the 
sheets slower to said folders‘ than the sheets are 
fed to. said rollers; 

8.'In a sheet folding machanism for a print 
ing machine, cutting mechanism operable to cut 
sheets from a web, a collecting cylinder having 
mechanism thereon to receive the sheets as cut 
and to selectively forward them collected and not 
collected, a ?rst transfer cylinder to receive the 
collected'and not collected sheets from said col 
lecting cylinder, a second transfer cylinder hav 
ing mechanisni'thereon to selectively take and 
not take collected andv not collected sheets from 
said ?rst transfer cylinder, a longitudinal sheet 
folding device to which the collected and not‘ col 
lected sheets are forwarded from said one of 

' said transfer cylinders, and a pair of cooperating 
feeding rollers in advance of each of said longi 
tudinal folders and rotatable to forward the 
sheets slower to said folders than the sheets are 
fed to said rollers. 

I 9.’ In a sheet folding mechanism for a printing 
machine, cutting mechanism operable to cut 
sheets from a web, a collecting cylinder having 
mechanism thereon to receive the sheets as cut 
and to selectively forward them collected and 
not collected, a ?rst transfer cylinder having 
means thereon to take and fold the collected and 
not collected sheets from said collecting cylinder, 
a second transfer cylinderv to receive'c'ollected and 
not collected sheets from said ?rst transfer cyl 
inder, a longitudinal sheet folding device to which 
the collected and not collected sheets are for 
warded from each one of said transfer cylinders, 
and a pair of cooperating feeding‘ rollers in ad 
vance of each of said longitudinal folders and 
rotatable to forward the sheets‘ slower to said 
folders than the sheets are fed to said rollers. 

10; In a sheet folding mechanism for a printing 
machine, cutting mechanism operable to cut 
sheets'from a web, a collecting cylinder having 
_mechanism thereon to receive the sheets as cut 
and selectively forward them collected and not 
collected, a ?rst transfer cylinder having means 
thereon to‘ take and fold the collected and not col 
lected sheets‘from' said collecting cylinder, a sec 
ond transfer cylinder having mechanism thereon 
to selectively take and not take collected and not 
collected sheets from said ?rst transfer cylinder, 
a longitudinal sheet folding device to which the 
collected and not collected'sheets' are forwarded 
from each one ofv said transfer cylinders, and a 
pair of cooperating feeding rollers in advance of 
each of said longitudinal rollers and forward the 
sheets slower to said folders than the sheets are 
fed to said‘rollers.‘ 

11. In a folding mechanism for a machine op 
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erating upon a web, means for cutting the web 
into cut-offs, a longitudinal cut-off folding de 
vice, a rotatable cut-off carrying member to for 
ward the cut-offs toward said longitudinal folding 
device, a pair of cooperating cut-off feeding roll 
ers to receive the cut-offs from said carrying 
member and to feed them to said longitudinal 
folding device, said rollers being rotated to for 
ward the cut-offs slower than said carrying mem 
bers, and a rotatable roller cooperating with said 
carrying member to feed the cut-offs to said feed 
ing rollers, said rotatable roller being adapted to 
release each of the cut-offs as it is engaged by 
said feeding rollers. 

12. In a folding mechanism for a machine oper- ' 

CR 

ating upon a web, means for cutting the web into ' 
cut-offs, a plurality of longitudinal cut-off fold 
ing devices, rotatable cut-off carrying members 
to selectively forward the cut-offs toward saidv 
longitudinal folding devices, a pair of cooperating 
cut-off feeding rollers to receive the cut-offs from ’ 
each of said carrying members and to feed them 
selectively to said longitudinal folding devices, 
said rollers being rotated to forward the cut-offs 
slower than said carrying members, and a rotata 
ble roller cooperating with each of said carrying 
members to feed the cut-offs to said folding roll 
ers, each of said rotatable rollers being adapted 
to release each of the cut-offs as'it is engaged by 
said folding rollers. 

13. In a folding mechanism for a machine op 
erating upon a web, means for cutting the web 
into cut-off products, a plurality of longitudinal 
folding devices, folding and forwarding means 
for giving the products a cross-fold and selectively 
forwarding the cut and folded products toward 
said longitudinal folding devices, a pair of 00 

k operating feeding rollers to receive the products 
from said folding and forwarding means and 
feeding them to each of said longitudinal folding 
devices, said rollers being rotated to forward the 
cut~on° products slower than said folding and 
forwarding means, and a rotatable roller cooper 
ating With each of said carrying members to feed 
the cut-offs to said folding rollers, each of said 
rotatable rollers being adapted to release each 
of the cut-offs as it is engaged by said feeding 
rollers. 

14. In a sheet folding mechanism for a printing 
machine, cutting mechanism operable to cut 
sheets from a web, a collecting cylinder having 
mechanism thereon to receive the sheets as cut 
and to selectively forward them collected and 
not collected, a ?rst transfer cylinder to receive 
the collected and not collected sheets from said I, 
first transfer‘ cylinder, a longitudinal sheet fold 
ing device to which the collected and not col 
lected sheets are forwarded from each one of said 
transfer cylinders, a pair of cooperating feeding 
rollers in advance of each of said longitudinal " " 
folders and rotatable to forward the sheets slower 
to said folders than the sheets are fed to said roll 
ers, and a rotatable roller cooperating with each 
of said transfer cylinders to feed the sheets to 
said feeding rollers, each rotatable roller being 
cut away over a portion of its periphery to adapt 
it to release the sheets between it and the co 
operating transfer cylinder as the sheets are en 
gaged by said feeding rollers. 
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