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ABSTRACT OF THE DISCLOSURE 
A sheet feeding apparatus for operation with unfolded 

or prefolded supplies of sheets wherein subsequent to the 
folding operation, the delivery of the sheet to a conveyor 
is made by gravity for transport to the assembly and bind 
ing machine. 

This invention relates generally to the production of 
printed material, such as books, newspapers, periodicals, 
pamphlets, etc., and more particularly to an apparatus for 
feeding printed sheets to machines which assemble and 
bind the sheets into ?nished ‘publications. 

In general, there are many varieties of fully automa 
tic machines known in the prior art which perform the 
functions of collecting printed sheets, assembling them 
in proper order, either folded or unfolded, cutting them, 
and stitching or otherwise binding the sheets together into 
?nished publication copies. These assembly and binding 
machine installations ordinarily consist of a number of 

‘ sheet feeders which place the printed sheets successively 
on a collecting chain conveyor which passes by the sheet 
feeders. 
For the case of such prior art sheet feeders, where 

folding of the sheets prior to collection and assembly was 
required, such folding operations had to be completed 
before the sheets were placed on the feeder machines. 
These folding operations were frequently performed 
either by special sheet-folding machines or by rotary 
printing machines. -In certain cases, parts of sheets to be 
inserted into the binding machine either had no folds at 
all, or lacked one or more of their ultimate number of 
folds. For example, this is the case for wrappers, en 
velopes and other rotary products which have been pro 
duced on a machine lacking the so-called third fold ca 
pability. Up to this time, such parts of sheets had to be 
folded in "a special machine, such as a sheet or layer type 
folding machine, thereby introducing an additional 
sequence of operation into the overall production pattern. 
The invention is directed at providing a sheet folding 

apparatus for inserting such single, unfolded sheets, or 
sheets prefolded into layers, into automatic assembly and 
binding machines. The sheet feeding apparatus of the 
invention is so constructed and arranged that it can be 
introduced at any one of a variety of sheet insertion loca 
tions, and used as a special sheet feeder for an assembly 
and binding machine, instead of a conventional sheet 
feeder. The invention also provides an apparatus which 
is capable of folding either individual unfolded sheets, 
or sheets which have been pre-folded into layers, for in 
sertion into the binding machine, transported on a col 
lecting chain conveyor thereto. 

Essentially, the sheet feeding apparatus of the inven 
tion provides a hopper means for holding a supply of 
stacked sheets to be fed in succession to the binding ma 
chine. A sheet transfer means withdraws successive bot 
tom sheets from the stack thereof held by the hopper 
means and passes the sheets to a receiving rotary sheet 
folding means which folds them individually and de 
livers the folded sheets to a support means for temporary 
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holding thereby. The sheets held by the support means 
are transported to the binding machine by a conveyor 
means which moves relative to the support means along 
a path adjacent thereto. Sheets held by the support means 
are transferred onto the conveyor means by the action 
of one or more collector members arranged for move 
ment with the conveyor means along the same path and to 
contact the folded sheets held on the support means to 
push them off therefrom for reception on the conveyor as 
the collector member travels past the support means along 
with the conveyor. 

In accordance with a preferred embodiment of the 
invention, the sheet feeder apparatus is equipped with a 
folding device including a rotary folding drum ‘and at 
least one roller wheel disposed for rolling contact en 
gagement with the drum and which cooperates therewith 
to effect folding of the individual sheets. The folding drum 
and its associated roller wheels are located underneath 
the hopper means which holds the supply of stacked 
sheets. The drum and its associated rollers are arranged 
to rotate about axes which are oriented transversely 
to the movement path of the collecting chain conveyor, 
and at the output side of such rotary folding device there 
is provided a support means in the form of a rod mem 
ber, or “sword” which is oriented generally parallel to the 
path of collecting conveyor movement. A suction type 
sheet transfer device is operated in synchronous rela 
tion with the movement of the collecting conveyor and 
successively reaches into the output opening of the hop 
per means to engage and remove successive individual 
bottom sheets from the stack thereof. Advantageously, 
gripping or clamping devices are attached to the folding 
drum for pressing the sheet received thereby onto the 
surface of the drum until the leading edge of the sheet or 
pro-folded layer has reached the beginning of the sup 
port rod. The operation of such gripping or clamping de 
vices is preferably controlled in synchronism with the 
movement of the conveyor as is the rotation of the fold 
ing drum and roller wheels. 
An angle bar member is expediently arranged for recip 

rocal movement in synchronism with the delivery of 
folded sheets from the folding device to contact each suc 
cessive sheet on the rod in order to bend the overhanging 
portions of the sheet further inward toward the path of 
collecting members on the conveyor. In this Way, a more 
reliable contact vbetween the collecting members and the 
rod-held sheets assures the removal of sheets from the rod 
and their reception on the conveyor with each path of a 
collecting member. The chances of unintentional accumu 
lation of a plurality of sheets on the support rod are thus 
minimized to an insigni?cant degree. 

It is therefore, an object of the invention to provide 
an apparatus for feeding sheet form printed material 
to a machine which assembles and binds the printed 
sheets together. 
Another object of the invention is to provide a sheet 

feeding apparatus as aforesaid which is adaptable for 
operation with either unfolded or pre-folded supplies 
of sheets. 
A further object of the invention is to provide a sheet 

feeding apparatus as aforesaid that is capable of perform 
ing folding operations upon the sheets which it feeds to 
the assembly and binding machine. 

Still another and further object of the invention is to 
provide a sheet feeding apparatus of a type wherein 
gravity is utilized to aid the delivery of sheets to a con 
veyor means for transport thereby to the assembly and 
binding machine. 

Other and further objects and advantages of the inven 
tion will become apparent from the following detailed 
description and accompanying drawing in which: 
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FIG. 1 is a schematic elevation view of a sheet feeding 
apparatus according to a preferred embodiment of the 
invention. 
FIG. 2 is a detail view in section, of a portion of the 

sheet feeding apparatus shown in FIG. 1, taken along 
line A—A therein. 

Referring now to FIGS. 1 and 2, the sheet feeding 
apparatus F of the invention can be conveniently re 
garded as the combination of a hopper 1, a sheet trans 
fer means 2, a rotary sheet folding means including a 
folding drum 4 and roller wheels 5 and 6, a sheet sup 
port means including a rod member 7 and an angle bar 
8, a conveyor 9, and one or more collector members 10 
disposed for movement wi.h conveyor 9. 
The hopper 1 holds a supply of stacked sheets la 

which are to be fed in succession to an assembly and 
binding machine (not shown), hereinafter referred to as 
the binding machine. The bottom of hopper 1 has an 
outlet opening 12 adjacent to which a tilting suction 
type sheet transfer device 2 is pivotally arranged. This 
suction transfer device 2 has an aspiration inlet portion 
2a which communicates through a conduit 21: with a 
conventional vacuum source (not shown) so that when 
the inlet 2a is swung into the hopper outlet 12 for con 
tact with the bottom sheet 1b therein, said bottom sheet 
1b is withdrawn from the hopper 1 and the transfer 
device 2 is swung away and received on the drum 4 which 
rotates in the direction indicated by the arrow. The 
swinging movement of the transfer device 2 is synchro 
nized with the sheet intake cycle operation of the binding 
machine to prevent jamming accumulations of sheets in 
the apparatus F, and so that in a cycle-controlled manner, 
the leading edge of each successive bottom sheet in the 
stack 10 is brought to the folding drum 4. 
The particular embodiment of the invention shown 

represents a type which is adapted for use with sheets 
that have been pre-folded once, along fold edge lines 13 
located along the right side of hopper 1 and its outlet 12. 
Below the hopper outlet 12 are located the folding 

drum 4 and its associated roller wheels 5 and 6, all of 
which rotate about axes generally perpendicular to the 
direction of the conveyor 9 movement path. The drum 4, 
as in the case of conventional rotary folding devices, is 
provided with a grooved surface, and wheels 5 and 6 
are provided with corresponding ridge portions arranged 
for meshing engagement with the drum 4 groove or 
grooves to effect the intended sheet folding operation. 
Wheel 5 serves to additionally pre-fold the individual 
sheets carried on drum 4, and wheel 6 serves to refold 
such sheets. 
For purposes of example, the wheels 5 and 6 are shown 

as mounted for rotation upon scissor-like pivotally con 
nected legs 14a and 14b and said wheels 5 and 6 are 
urged into rolling contact engagement with drum 4 by 
a spring 11. Any other suitable conventional means (not 
shown) can be used to position the wheels 5 and 6 for 
such rolling contact engagement with drum 4. 
The individual folded sheets are delivered, one at a 

time from drum 4 onto a support means in the form of 
a sword-like rod member 7. After each sheet has been 
passed through the drum 4 to wheel 6 rolling contact 
line, a clamp 3 which is mounted to the drum 4 for 
rotation therewith, releases the leading edge of the sheet 
so that the entire sheet is ejected by the rotation of drum 
4 and its own inertia onto the rod member 7, and travels 
therealong in a direction opposite to conveyor 9 motion 
until the leading edge of the sheet strikes against an 
upwardly bent portion 7a of rod member 7, such por 
tion 7a acting as a stopping device. 

After each sheet has reached its stopping position in 
rod member 7, an angle bar 8 is brought down against 
the sheet which then lies transversely across the rod 7 
in a somewhat downwardly bent attitude, hanging down 
wardly of its own weight into the path of the collecting 
members 10. These collector members 10 are attached 
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?ight-wise to the conveyor 9, which can be expediently a 
chain type conveyor 9, and consequently as the conveyor 
9 moves in the indicated direction, the collector mem 
bers 10 will contact successive sheets resting on the rod 
member 7, and push them off onto conveyor 9 for trans 
port to the binding machine. 
The collector members 10 can be constructed as illus 

trated in the form of partitions which divide the con 
veyor 9 into a series of lengthwise sheet-carrying com 
partments 15. Accordingly, a plurality of sheet feeder 
units F can be located at various stations along the path 
of conveyor 9 movement in a predetermined sheet 
collating order so that as each conveyor compartment 
passes by the sheet holder rod 7 of a feeder unit F, it 
receives- a sheet therefrom. 
The provision of the angle bar 8 assures that the over 

hanging portions of each sheet delivered onto rod 7 
will be turned through a bend angle of approximately 
30~45° toward the path of the collector members 10, 
and become thus positioned for reliable push-off from 
the rod 7 onto the conveyor 9. 

In the absence of the angle bar 8, the degree of trans 
verse bending in sheets held on rod 7 would be dependent 
upon their ?exibility characteristics, and while for thin, 
highly ?exible sheets, su?‘icient natural bending would 
be realized to achieve a certain collector 10 push-o?, for 
thicker and stiffer sheets, the bending could become too 
little to assure reliable collector 10 push-off. 

Preferably the angle bar 8 is of L-‘shaped cross section, 
and the rod 7 is of triangular cross section as illustrated 
in FIG. 2. This also provides a greater stabilization of the 
sheet on rod 7 against turning laterally with respect to 
the conveyor 9 path. To accommodate the free delivery 
of sheets onto rod 7, the angle bar 8 is preferably raised 
‘somewhat above rod 7 in synchronism with the discharge 
of each sheet ‘from the drum 4, lowered into contact with 
the sheet on rod 7 until a collector 10 begins to push 
the sheet o? rod 7, and then raised again to receive the 
next sheet on rod 7. 
As illustrated in FIG. 1, the drum 4 and wheels 5 and 

6 which are associated with the sheet folding means, are 
preferably arranged in underlying relation to the hopper 
1 and its outlet 12, and the conveyor 9 is preferably ar 
ranged in underlying relation to both the hopper 1, and 
the rotary sheet folding means. In this way, the sheets 
on rod 7 need merely be pushed off the rod 7 and will 
fall under the in?uence of gravity into the conveyor 9 
compartment 15, thus dispensing with the need to pro 
vide a more complex mechanism for transferring sheets 
from rod 7 into compartments 15. There is a further 
advantage afforded by the enbodirnent of FIG. 1, namely 
that except for the sheet portions hanging into the path 
of the collectors 10, which sheets o?Fer very little re 
sistance to the movement of the conveyor 9, there is no 
obstruction of the conveyor movement by any solid 
parts of the feeder apparatus F. 
As can be appreciated ‘from the foregoing, the inven 

tion provides a sheet feeder apparatus by which it is im 
possible to insert either single unfolded sheets, or sheets 
pre-folded layer-wise, automatically into any desired col 
lating position on the way to the binding machine, and 
which permits an additional folding operation to be per 
formed on the sheet stack used as the sheets transferred 
therefrom pass for delivery to the conveyor 9 for trans 
port to the binding machine. Consequently, it is not neces 
sary to separately process the sheet stack la to complete 
all folding operations before entering the feeding appara 
tus F. 
The invention is susceptible of numerous modi?ca 

tions and variations as will be obvious from the descrip 
tion and drawings herein. However, the invention is in 
tended to be limited only by the following claims in 
which I have endeavored to claim all inherent novelty. 
What is claimed is: 
1. ‘In a sheet feeding apparatus for a binding machine 

having a hopper means for holding a supply of stacked 
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sheets to be fed in succession to the binding machine, 
a sheet transfer means for withdrawing successive bot 
tom sheets from the stack thereof held by the hopper 
means, a rotary sheet folding means disposed to receive 
sheets Withdrawn by said sheet transfer means to fold 
said sheets individually and to deliver such folded sheets 
to a support means for holding thereby, a conveyor 
means disposed for movement relative to said support 
means along a path adjacent thereto, and at least one 
collector member disposed for movement therewith along 
said path and disposed for contact With folded sheets 
held on said support means to remove such folded sheets 
therefrom for reception on the conveyor means vfor trans 
port to the binding machine as said collector member 
travels past the support means along with the conveyor 
means, the improvement which comprises: a drum dis 
posed for rotation about an axis transverse with respect 
to the path of conveyor means movement, and at least 
one roller member disposed for rotation about an axis 
parallel to that of the drum rotation and for rolling con 
tact engagement ‘with said drum to grip therebetween in 
dividual sheets withdrawn by said sheet transfer means, 
and to fold such sheets along a line parallel to that of the 
drum and roller member contact, and to deliver said 
folded sheets by the rotation of the drum on to said sup 
port means; a rod member extending lengthwise in gen 
erally parallel overlying relation to the movement path 
of the conveyor means in underlying relation to said 
drum to receive folded sheets delivered thereby and to 
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support such folded sheets in a bended attitude across 
the rod member; and an angle bar member disposed for 
movement toward said rod member into a position where 
in said angle bar member contacts the folded sheet bent 
across the rod member to bend the overhanging portions 
of the sheet further toward the underlying conveyor 
means to accommodate the removal of said sheet from 
the rod member by said collector member. 

2. The'sheet feeding apparatus according to claim 1 
wherein said angle bar member is disposed for reciprocal 
movement in synchronism with the rotation of said drum 
to cyclically assume a position of separation from the rod 
member to accommodate the free delivery of sheets there 
upon by the drum, and a position of proximity to the rod 
member for contact with sheets delivered thereupon to 
position successive sheets for engaging contact with said 
collector member until removal from the rod thereby. 
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