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UNITED STATES PATENT OFFICE. 
DAVID W. HUDSON, OF GREEN BAY, WISCONSIN, ASSIGNOR. To FRANK H. HOBERG, OF 

GREEN BAY, WISCONSIN. 

NTERFOLDING-MACENE. 

f,053,94. Specification of Letters Patent. Patented Feb. 18, 1913. 
Application filed July 17, 1909. Serial No. 508,159. 

To all whom, it may concern: 
Be it known that I, DAVID W. HuDSON, a 

citizen of the United States, residing at 
Green Bay, county of Brown, and State of 
Wisconsin, have invented new and useful Improvements in Interfolding-Machines, of 
which the following is a specification. 
My invention relates to improvements in 

interleafing machines. W 
The objects of my invention are to pro 

vide improved means for manipulating the 
sheets during the cutting, creasing, folding 
and packing operations and to further pro 
vide means whereby a plurality of sheets 
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can be interfolded, with the margins of each 
substantially at the central fold of the next 
and held in such positions by pneumatic 
means pending the packing operations. 

In the following description, reference is 
had to the accompanying drawings, in 
which 

Figure 1 is a front elevation, part in sec 
tion, of my improved apparatus. Fig. 2 is 
a vertical sectional view, drawn to a plane 
cutting the feeding and folding rollers 
transversely. Fig. 3 is a plan view of the 
lower portion of the machine, the cutting 
and creasing rollers being removed. Fig. 4 
is a detail view of a portion of the outer face 
of one wall of the packer chamber. Fig. 
5 is a transverse sectional view of the same 
drawn through one of the suction chambers. 
Fig. 6 is an end view of the packer chamber 
with parts of two suction chambers shown 
in vertical section. Fig. 7 is a detail front 
elevation of a set of packer fingers. Fig. 8 
is a detail side view of one of the packer 
fingers showing the operating bar in cross 
section. Fig. 9 is a diagrammatic view 
showing the paths of the several sheets from 
their supporting rollers to folded position. 

A like parts are identified by the same ref. 
erence characters throughout the several 
views. '. 

The paper is fed in strips of any desired 
width from the rollers B, C, D and E, and 
is cut transversely into sheets b, c, d and e, 
and these sheets are so manipulated in the 
machine that the sheets b, a will form pairs, 
with their central portions overlapping the 
lines of severance of the sheets d, e, and vice 
versa. (See Fig. 9). These pairs of sheets 
are so folded that each pair be will engage 

the abutting or contiguous edges of the 
sheets d and e, thus forming a zig-zag 
folded series of interfolded sheets as shown 
at the lower end of Fig. 9. 
The strips of paper leaving the rollers 

B, C, respectively, are passed under the 
guide roller 1 and over the cylinder 2, which 
serves as a rotary die, being provided with 
longitudinal channels - 3 with which the 
blades 4, carried by roller 5, are adapted to register. 
rollers D and E are similarly passed under 
roller 7 and over cylinder 8, the latter hav 
ing channels 9 similar to the channels 3 
and adapted to receive the blades 10 car 
ried by roller 11. The blades 4 and 10 sever 
the paper transversely of the strip, forming 
the sheets b, c and d, e, respectively. 
The ends of the strips of paper remain 

ing after a severing operation, are held to 
the cylinders 2 and 8 respectively, by suc 
tion applied through perforations 14 in the 
cylinders, each of the cylinders having a 
cavity 15 from which the air may be ex 
hausted and the rows of perforations 14 lead 
from these cavities through the outer walls 
of the cylinders to the exterior, imnaediately 
in the rear of the channels 3 (or 9). A shal 
low and narrow groove 13 (Fig. 1) connects 
the channels 9, (or 3 in roller 2) respectively 
with the perforations 14 in the cylinders 2 
and 8. The suction through these grooves 
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acts on the edges of both sheets and holds 
them firmly to the roll. 
The cylinders 2 and 8 revolve in contact 

and the ends of the strips are held to the 
cylinder surfaces by suction until they are 
carried between the cylinders, when the suc 
tion is relieved, and the ends of the strips 
are then separated from the cylinders 2 and 
8 by take off fingers 20, which have extremi 
ties fitted to annular channels 19 in the cyl 
inders and guide the strips (or sheets cut 
from the strips), between the guide rollers 
21. It will be observed that the blades 4. 
on roller 5 are in a plane at right angles to 
the plane of the blades 10 on roller 11, 
whereby the latter blades will cut the strips 
coming from rollers D, E, at intervals be 
tween the cutting operations of blades 4 
upon the strips coming from rollers B, C. 
The cylinders 2 and 8 and guide rollers 

21 hold the sheets in a vertical position until 
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engaged between the folding cylinders 25 
and 26. These cylinders are provided with 
apertures 23 communicating with longitudi 
nal W-shaped grooves 27 in their outer Sur 
face, and also with ribs 28, which are so 
arranged that each rib 28 will register with 
and enter a groove 27 in the other cylinder 
on passing the line of contact, and the cyl 
inders are so located that the ribs 28 on 
cylinder 26 will engage two pairs of sheets d 
and e at their severed edges and one pair of 
sheets bald a centrally, and push them into 
the corresponding groove 27 on cylinder 25. 
If desired, the holes 23 may extend in the 
form of a continuous slot at the base of each 
groove 27. This creases the sheets, ... (as 
shown at f in Fig. 9), transversely, and en 
gages the edges of the two pairs of sheets 
d and e in the crease. A similar result is 
secured in the opposite direction, when a rib 
28 on cylinder 25 registers with a groove 27 
in the cylinder 26. The column of overlap 
ping sheets is thus partially folded succes 
sively in opposite directions. 

Each of the cylinders 25 and 26 is pro 
vided with an interior cavity 30, from which 
the air is exhausted at intervals to produce 
a Suction at the grooves 27, whereby the 
sheets are held in position in each groove, 
after a rib 28 has withdrawn therefrom. 
These cylinders are also provided with an 
nular channels 31, in which packing fingers 
33 are adapted to enter, and the continued 
rotation of the cylinders carries the paper 
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engaged in any given groove 27 around and 
underneath the set of packing fingers 33, 
pertaining to the cylinder in which such 
groove is located, whereupon the suction is 
relieved and the packing fingers moved 
downwardly to complete the folding opera 
tion and pack the folded sheets in a receiver 
35, preferably in the form of a curved open 
ended chamber, rectangular in cross section. 
The packing fingers 33 are mounted upon 

the upper ends of the vertical bars 40, nor 
mally held in a raised position, ( 
fingers 33 in the roller channels 31), by 
springs 42 connected to support the hori 
Zontal bars 43 upon which bars 40 are 
mounted. These bars and the fingers 33 are 
periodically depressed by the rotary mem 
bers 45, having arms 46 adapted to engage 
and operate at the proper intervals the bar 
actuating levers 47 pivoted at 48 to suitable 
supports and arranged to bear upon the up 
per surfaces of the bars 43. 
Main suction boxes 50 are disposed along 

the outer surfaces of the receiver 35 and suc 
tion ducts 51 extend upwardly therefrom 
along the walls of the receiver to apertures 
52, which are so located that when the folded 
sheets are depressed in the receiver by the 
packing fingers 33, the edges of the top 
sheets will be caught and held to the walls 
of the receiver by suction, and thus prevent 

with the 
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ed from Springing upwardly to a position 
where they would interfere with the recep 
tion of the succeeding fold. 
The suction is applied as follows: A main 

vacuum chamber 60, from which air is ex 
hausted by any suitable means (not shown), 
is connected by pipes 61, 62, with the die 
cylinders 2 and 8 and folding cylinders 25 
and 26 respectively, through their tubular 
trunnions 63, 64. These suction pipes are 
provided with valves 66 having levers 68 
normally operated by springs 69 to close the 
valves. Cams 70, one for each valve, are 
employed to actuate the levers 68 to open 
the valves at the proper intervals for apply 
ing the suction. The suction is preferably 
applied continuously to the suction boxes 
50 through a pipe 75. The vacuum chamber 
60 is sufficiently large and air is withdrawn 
therefrom at sufficient speed so as to main 
tain the requisite suction at all of the points 
where such suction is employed. 
The various rollers and cylinders are posi 

tively driven from a main driving pulley 80 
through a train 81 of transmitting gear 
wheels and pinions located at one side of the 
machine, as shown in Fig. 1. The specific 
arrangement of the driving and power 
transmitting connections is, however, not 
essential to this invention and is therefore 
not illustrated or described in detail. 

In starting the machine, the receiver 35 is 
Wadded with ordinary paper inserted at g 
through its open lower end, thus enabling 
the sheets from the rollers to be packed in 
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100 the receiver and also making the suction 
effective which is exerted through the aper 
ture 52, to hold the pile of sheets in their 
folded and packed position. The machine 
being then set in operation, the paper will 
be withdrawn from the rollers B, C and D, 
E, the strips being severed by the knives 4 
and 10 and the sheets carried downwardly 
in their proper positions as above described 
between the cylinders 2 and 8 and between 
the guide rollers 21 to the creasing or initial 
folding point between the cylinders 25 and 
26, at which point the edges of sheets d and 
e will be interfolded between the sheets b 
and 6 and carried by suction through one of 
the apertures 27 of cylinder 25 toward the 
right in the position shown in Fig. 2, and 
downwardly until the creased or initially 
folded portion is carried underneath the 
right hand packing fingers 33, at which 
point the suction will be released by the 
cams 70 pertaining to this cylinder, and a 
rib 28 on this cylinder will then enter one of 
the slots 27 on the cylinder 26, thus cen 
trally creasing a pair of sheets d, e, and in 
terfolding the edges of two pairs of sheets b 
and g in the crease. This creased portion 
will then be carried downwardly and to the 
left in Fig. 2, under the left hand packing 
fingers 33, the latter being then depressed to 
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a position corresponding with that of the 
right hand packing fingers, as shown in 
Fig. 2. The next folding will be formed in 
the next succeeding groove 27 of cylinder 25, 
the folding operations thus alternating in 
the groove of one folding cylinder and then 
in the groove of the other, and the operation 
being continuous until the paper on the 
rollers B, C, D and E is exhausted. It will 
be understood that the cams 70 are so formed 
that the suction will be applied to the folded 
cylinder at the time when the grooves 27 
therein reach the line of contact with the 
other cylinder and this suction will be re 
leased when such groove has carried the 
creased or initially folded paper under the 
corresponding set of packing fingers 33. It 
will be also understood that the cams 70 per 
taining to the upper die cylinders 2 and 8 
will be arranged to apply the suction when a 
row of holes in the cylinder is about to pass 
underneath one of the rollers 4 or 11, and 
that this suction will be released immedi 
ately after such row of holes passes the line 
of contact with the opposing die roller. The 
projecting arms 46 of the rotary members 45 
are so arranged as to depress each set of 
packing fingers 33 simultaneously with the 
release of the suction in the corresponding 
folding cylinder 25 (or 26), the sheets being 
then in proper position for the packing op 
eration. 
While I am aware that cylinders or roll 

ers provided with suction apertures have 
heretofore been employed for the purpose 
of handling paper sheets or strips, believe 
I am the first to arrange the suction aper. 
tures in longitudinal rows and particularly 
in connection with a groove through which 
the suction may be applied to the edges of 
a plurality of superposed sheets. I am 
thereby enabled to handle the superposed 
sheets as readily and efficiently as I am able 
to handle the single sheets. I also believe 
that I am the first to provide a form of suc 
tion groove in a folding cylinder, which is 
capable of receiving and holding partially 
folded sheets in a manner to engage and re 
tain the end or edge margins of interfolded 
sheets for an interval during the folding 
operation, the partially folded receiving 

, sheet being preferably held in the groove by 
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suction applied through apertures or slots 
ai, the base of the groove. 

I am aware of the fact that it has been 
attempted heretofore to hold sheets of paper 
to the surface of a hollow cylinder by Suc 
tion, while the sheet is being cut or creased 
preparatory to being folded and that in 
some instances, the apertures through which 
such suction is exerted, have been formed in 
close proximity to a creasing groove in the 
surface of the cylinder, and in other in 
stances, such apertures have been arranged 
to extend through one wall of the groove, 
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and such apertures have been found more or 
less affective in producing sufficient suction 
to hold a single sheet to the cylinder during 
the interval, while such suction is exerted. 
have discovered, however, that by apply 

ing suction at the bases of V-shaped grooves, 
it is not only possible to hold a single sheet 
of paper to the cylinder, but also to hold the 
(pposing edges of another set of sheets 
which are to be interfolded with the sheet, 
which is in direct contact with the surface 
of the cylinder, if the edges of the interfold 
ed sheets are pressed into the crease formed 
by forcing the other sheet into the groove. 
This is due to the fact that the suction ex 
erted through apertures at the apex of the 
angle formed by the side walls of a V-shaped 
groove extends outwardly along the sides of 
the grooves and to some extent through the 
sheet, so that the opposing edges of the in 
terfolded sheets may be held partly by fric 
tion and partly by suction. 

Having thus described my invention, what 
I claim as new and desire to secure by Let 
ters Patent, is 

1. In a machine of the described class, the 
combination with sheet feeding devices, for 
delivering paper in a plurality of sets, with 
the sheets of one set lapping upon those of 
another set, of a set of rotary hollow fold 
ing cylinders, each provided with longitudi 
nal surface grooves and ribs and having 
apertures leading from the hollow interior 
to the base of the grooves, said cylinders be 
ing arranged with the ribs of One in position 
for registry with and entry into the grooves 
of the other at the line of contact, and means 
for applying intermittent suction through 
said grooves. 

2. In a machine of the described class, the 
combination with means for feeding paper 
in separate sheets and in a plurality of sets 
with the sheets of one set overlapping the 
opposing edges of the sheets of the other 
set, of a set of rotary hollow folding cylin 
ders adapted to receive said sheets between 
them, each of said cylinders being provided 
with longitudinal apertured grooves and ribs 
and arranged with the ribs of one in posi 
tion for registry with and entry into the 
grooves of the other at the line of contact, 
means for applying intermittent suction at 
the bases of said grooves, and means for re 
ceiving and packing the folded sheets one 
upon another when said suction is released. 

3. In a machine of the described class, 
the combination of a set of rotary hollow folding cylinders, each provided with longi 
tudinal apertured grooves and ribs, and ar 
ranged with the ribs of one in position for 
registry with and entry into the grooves of 
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the other at the line of contact, means for 
applying intermittent suction through said 
grooves and means for receiving and pack 
ing the folded sheets when said suction is 30 
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released, together with means for feeding side walls of each of said channels and alter 
sheets of paper to said folding cylinders in 
columns of sheets, arranged in pairs with 
the sheets of each pair overlapping the abut 
ting edges of two other pairs; said suction 
applying means being arranged to withdraw 
air from the space between the folding cyl 
inders and the sheets, along the opposing 
edges of the sheets. 

4. In a machine of the described class, the 
combination of a set of rotary hollow fold 
ing cylinders, each provided with longitudi 
nal apertured grooves and ribs and arranged. 
with the ribs of one in position for registry 
with and entry into the grooves of the other 
at the line of contact, means for applying 
intermittent suction through said grooves, 
and means for receiving and packing the 
folded sheets when said suction is released, 
together with means for feeding sheets of 
paper to Said folding cylinders in columns 
of sheets, arranged in pairs with the sheets 
of each pair overlapping the abutting edges 
of two other pairs, said feeding means being 
arranged to deliver said sheets in lengths 
Corresponding substantially to the distance 
between the suction grooves on said cylin 
diers, and with the central portions of each 
pair of sheets in registry with a rib on one 
cylinder and a groove on the other at the 
line of cylinder contact. 

5. In a machine of the described class, the 
combination with sheet folding mechanism, 
of a receiver for the folded sheets, a set of 
sleet packing devices, suction boxes at the 
sides of the receiver provided with suction 
apertures extending through the walls of 
the receiver, and means for exhausting air 
from said suction boxes. 

6. In a machine of the described class, 
the combination of a set of cylinders pro yided with V-shaped longitudinal grooves 
in the periphery, and ribs on each cylinder 
adapted to enter the grooves of the other, 
each. Of Said cylinders having apertures ex 
tending to the bases of said grooves, means 
for intermittingly exhausting air from said 
groCyes through Said apertures, and means 
for feeding sheets of paper between said 
cylinders in a plurality of sets with the op 
posing edges of the sheets of one set, and 
the central portions of the sheets of the 
other set in position to be held by suction 
in said grooves after being forced therein 
by a rib of the other cylinder. 

... In a machine of the described class, the 
combination with sheet feeding devices, of 
a set of rotary folding cylinders located and 
adapted to receive a strip of paper between 
them from said feeding devices, each pro 
vided with longitudinal surface channels 
and ribs, and arranged with the ribs of one 
in position for registry with the channels of 
the other, and means for applying inter 
mittent suction at the bases and along both 

nately in the respective cylinders, whereby 
said paper strip may be folded alternately 
in opposite directions. 

8. In a machine of the described class, 
the combination of a pair of hollow die cyl 
inders for cutting strips of paper into 
sheets, each having a peripheral channel and 
a set of apertures in proximity to said 
channel and communicating therewith, and 
means for intermittingly and alternately ex 
hausting air from the interior of the cylin 
ders, together with a set of folding cylin 
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ders provided with alternate longitudinally 
extending peripheral channels and ribs, ar 
ranged with the ribs on one cylinder adapt 
ed to register with the channels of the other, 
means for intermittingly exhausting air 
from the bases and the respective sides of 
said channels, and sheet packing devices 
adapted to engage the sheets in the inter 
vals between periods of air exhaustion. 

9. In a machine of the described class, 
the combination with sheet folding devices, 
of a pair of hollow die cylinders, each hav 
ing a peripheral longitudinal die channel 
and a row of apertures adjacent, thereto, 
sheet severing devices in operative relation 
to the die cylinders, the apertures being con 
nected by shallow grooves at the periphery 
of the cylinder, and paper strip feeding 
means, adapted to feed a plurality of strips 
of paper Gver each of said cylinders, said 
strip severing devices being arranged to 
sever the strips passing over one cylinder, 
substantially at the middle of the interval 
between the severing operations of the other 
strip severing devices, and means for feed 
ing the sheets severed by such devices to the 
sheet folding devices in substantially the 
same relation to each other as at the time of 
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severance; said sheet folding devices com 
prising separate cylinders provided with 
mutually interacting grooves and ribs, and 
means for applying suction to the sheets 
through the grooves. 

10. In a machine of the described class, 
the combination with sheet folding devices, 
of a pair of hollow die cylinders, each hav 
ing a peripheral longitudinal die channel 
and a row of apertures adjacent thereto and 
connected therewith by shallow peripheral 
grooves, sheet severing devices in operative 
relation to the die cylinders, and paper strip 
feeding means, adapted to feed a plurality 
of strips of paper over each of said cylin 
ders, said strip severing devices being ar 
ranged to sever the strips passing over one 
cylinder, substantially at the middle of the 
interval between the severing operations of 
the other strip severing devices, and means 
for feeding the sheets severed by such de 
vices to the sheet folding devices in sub 
stantially the same relation to each other as 
at the time of severance, said sheet folding 
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devices comprising separate cylinders ar 
ranged to fold the sheets alternately in op 
posite directions, and along the lines of sev 
erance of each set, and a set of packing de 
vices adapted to receive the folded sheets. 

11. In a machine of the described class, 
the combination with sheet folding devices, 
of a receiver for the folded sheets, provided 
with apertures near its upper margin and 
means for applying suction to the upper 
folded sheets through said apertures. 

12. In a machine of the described class, 
the combination with sheet folding devices, 
of a receiver for the folded sheets, provided 
with apertures near its upper margin, and 
means for applying suction to the upper 
folded sheets through said apertures, said 
receiver extending downwardly and later 
ally from said apertures in the form of a 
curved elbow open at its lower end. 

13. In a machine of the described class, 
of a receiver for the folded sheets, sets of 
vertically reciprocating bars on opposite 
sides of the receiver and provided with 
packing fingers, means for normally hold 
ing said bars in a raised position, and ro 
tary members adapted to intermittingly de 

press the bars and fingers of each set in al 
ternation with those of the other set, to 
gether with means for applying suction to 
the sheets when the packing fingers are in 
a raised position. 

14. In a machine of the described class, 
the combination with sheet folding devices, 
of a receiver for the folded sheets, sets of 
vertically reciprocating bars on opposite 
sides of the receiver and provided with 
packing fingers, means for normally hold 
ing said bars in a raised position, and ro 
tary members adapted to intermittingly de 
press the bars and fingers of each set in al 
ternation with those of the other set, to 
gether with means operating through suc 
tion on the sheets to convey them in par 
tially folded positions underneath the pack. 
ing fingers when the latter are in a raised position. 

In testimony whereof affix my signature 
in the presence of two witnesses. 

DAVID W. HUDSON. 
Witnesses: 

Jos. HosLETT, 
A. L. CANNARD. 
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