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UNITED STATES PATENT OFFICE 
2,359,417 

METHOD OF AND MACHINE FOR STACKING 
AND COMPACTING FOLDED PLES OF PA 
PER, WEB 

Leslie T. Hand, Brooklyn, N. Y., assignor to 
Morsegraph, Inc., New York, N. Y., a corpora 
tion of New York 

Application March 2, 1943, Serial No. 47,700 
(C. 270-73) 15 Claims. 

This invention relates to machines for folding, 
stacking and compacting webs of paper as for 
use in providing strips or tapes to be employed 
in telegraphic recording instruments, teletype 
Writers and the like, a machine of this charac 
ter being described and illustrated in my Patent 
No. 1985,676, and my present improvement being 
directed to means whereby the compacting and 
stacking of the paper folds is effected more effi 
ciently and expeditiously than has been possible 
with the instrumentalities previously employed. 
My present improvement is also applicable to the 
production of zig-zag or fan fold paper as was the 
machine of Patent No. 1985,676. 

In my earlier Patent No. 1,985,676 rotating heli 
coidal members were employed to engage the 
falling paper folds and to compact them, in suc 
cession, upon the stack created thereby. This 
operation has been quite successful and in com 
mercial usage for a number of years. Now, how 
ever, it has become desirable to increase the out 
put of the machine by reason of the greater 
demand for the product and it is to meet this 
demand that my present improvement has been 
devised and developed. 
When increasing the output or operating the 

machine at a higher rate of Speed, the rotation 
of the helicoidal members in frictional contact 
With the top fold of the resultant stack causes 
static electrical and other interfering forces 
Which necessitated further invention. 
As the interfering forces above referred to 

were the result of pressure of the top of the 
folded stack against the under surface of the 
revolving helicoidal members, my present im 
provement involved the invention of means to re 
duce this pressure. 
The present machine, like that of Patent No. 

1,985,676, has web indenting means that enable 
the web to fall in folds upon a table on which 
a stack is formed, and it also employs helicoidal 
devices for guiding and compacting the folds upon 
the stack, but now, in addition to these guiding 
and compacting means I employ means to reduce 
the pressure between the top fold of the stack and 
the ultimate compacting means, that is, the heli 
coidal members or compacting ingers. 
This pressure reducing means occurs: (1) 

through sets of cam operated fingers, or (2) 
through divided and hinged sections of the table 
on which the folds are stacked, and (3) through 
a combination of the cam operated fingers and 
the hinged table sections. 
There are two sets of can operated fingers, of 

which one set engages the folds leaving the heli 
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coidal members to move said folds toward the 
stack, and another set of these fingers then firmly 
compacts the folds upon the stack far more 
efficiently than occurs when the helicoidal men 
bers alone performed the compacting operation. 
Other features and advantages of my invention 

will hereinafter appear. 
In the drawingS: 
Figure 1 is a side elevation of my improved 

machine, showing the frame supporting the Web 
feed means, the fold receiving table, the guide 
means and the compacting means. 

Figure 2 is a plan view of the same, taken on 
the line 2-2 of Fig. 1. 

Fig. 3 is a section on the line 3-3 of Fig. 2. 
Fig. 4 is a section on the line 4-4 of Fig. 2, and 
Fig. 5 is a side elevation of my improved ma 

chine to show the pressure reducing means 
through dividing and hinging sections of the table 
on which the folds are stacked. 
The frame of the machine is composed of the 

uprights ?, base 2 and top members 3. Also there 
are transverse beams 4 and 5 extended between 
the uprights . 
Mounted upon upper beams 4 are bearings 6 in 

which is journalled a shaft carrying a pulley 
8 that is driven by a belt 9 emanating from a 
suitable source of power (not shown). Rollers 
O and are mounted on shafts 2, 3, respec 

tively, said shafts being journalled in bearings 4, 
and 4' secured on beams 4 and said rollers are 
peripherally disposed in juxtaposed position and 
carry gears 5 that are intermeshed. The gear of 
roller is shown to be in mesh. With a pinion 
6 on the pulley shaft 7, the rollers 0, if thus 

being caused to rotate in opposite directions. 
A Web of paper, indicated at it, which ena 

nates from a Suitable Supply Source (not herein 
shown), is caused to pass between a pair of 
rollers 8, 9, mounted on shafts 20, respectively, 
said shafts being journalled in bearing members 
2 that are secured on top of the frame members 
3. The degree of pressure under which the roll 
ers 8, 9 contact the web is governed by 
adjustment means 22. Also the degree of pres 
Sure under which the rollers 0, if contact the 
Web is governed by adjustment means 23, oper 
ating with respect to bearing members 4, for 
Which purpose said bearing members are slidably 
mounted on beam 4. 
The Web , leaving rollers 0, f, is caused to 

fall upon a table 24, being guided thereto in a 
manner to be described hereinafter. 
Table 24 is upwardly convexed so that the stack 

of paper Web falling thereon will not assume a 



2 
concave surface curvature, as set forth in my 
earlier Patent No. 1,985,676. 
The paper web f, in passing between rollers 

0, is creased, as by the indenting means, indi 
cated at 25, similar to the indenting means of 
my said earlier patent, to thus be caused to fall 
in folds upon the table. The helicoidal members 
26 for lightly compressing the folds of paper are 
mounted on vertical shafts 27, Which are Opera 
tively connected respectively to the horizontal 
shafts 30 by bevel gears 28 and 29. The shafts 
30 are operatively connected respectively to the 
roller shafts 2 and 3 by chains 3 which extend 
about sprockets 32 on rollers 2 and f3, about 
sprockets 33 on shafts 30 and about idler sprockets 
34 on Shafts 35. In this manner the helicoidal 
members 26 are driven by and in timed relation 
With the creasing rollers 9 and . 
These helicoidal members serve to guide and 

compact the falling paper Web in folds or plies 
on to the table, where they are to be further 
compacted by the following means: Slidable in 
guides 36, that are secured to the beams 5, are 
bars 3 which carry hinged fingers 38, 39, whose 
hinges are shown at 49, these fingers are in two 
pairs located at each side of the paper stack, the 
fingers 38 having as their function the act of 
engaging the paper plies when leaving the heli 
coidal members and directing the plies down to 
ward the forming stack, while the function of 
the fingers 39 is to take over when the fingers 38 
have performed their function and to firmly press 
the folds of the paper against the top of the 
stack. By this compacting means not only is the 
machine able to operate at much greater speed 
than heretofore but also the compacting efficiency 
is much enhanced. 
The Operating means for fingers 38, 39 are as 

follows: 
Shaft 3 also carries a spirocket wheel 4 and 

a Sprocket chain 42 engages wheel 4 with a 
Sprocket Wheel 43 that is carried by a shaft 44 
which is journalled in a bearing member 45 Se 
cured to a frame member . Chain 32 also en 
gages an intermediary Sprocket wheel 46 that is 
carried by a shaft 47 journalled in a bearing 
member secured to a frame member . It will be 
appreciated that these instrumentalities are du 
plicated, in pairs, at opposite sides of the paper 
stack. Each Shaft 44 also carries a pair of cams 
49, D, and push rods 5 f, 52, each slidable in bear 
ing members 53, lie between respective cams and 

* the fingers 38, 39, whereby, in the rotation of 
shafts 44 said cams, in succession, move the fin 
gers 38, 39 toward their operative positions as 
the respective finger carrying bars 3 are moved 
downwardly. Springs 54, respectively connected 
to a frame portion and connected respectively to 
Spurs 55 on the fingers 38, 39, serve to retract 
Said fingers from the operative positions to which 
they had been moved by the cams. 
bers, mounted on the beam 5 by pivot 48 respec 
tively engage the cams 49, 50 by one arm 56, their 
Other arms 57, which latter are hook shaped at 
their ends being adapted to engage projections 
58 on the bars 37 to thereby lift said bars and 
hence the fingers 38, 39 by cam action. The 
tappets are retractable by means of springs X. 

Table 24, which is mounted on a frame com 
posed of the vertical members 59 and horizontal 
memberS 60, is raised and lowered by chains 6, 
Secured by frame members 6 (), and passed over 
upper and lower sprocket wheels 62, 63 which are 
respectively mounted on shafts 64, S5, shaft 64 
being journalled in bearings 65 secured to beam 5 
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2,359,417 
and shaft 65 having bearings secured to base 
member 2. 
As the stack of paper plies increases in height 

so, in order to add to the table capacity and at 
the same time permit the stack compacting to be 
carried on with the highest efficiency, the table 
is lowered synchronously with the fold deliveries 
and thus with the stack fold additions. To this 
end the shaft 64, whose rotation causes the lower 
ing of the table, carries a worm gear 67, which 
meshes with a worm threaded member 68 that is 
mounted on a shaft 69, journalled in the frame, 
said shaft 69 carrying a ratchet wheel 70 that, 
in its rotation, causes the threaded member 68 
to rotate shaft 64. The ratchet wheel 7) is ro 
tated, in step by step movement, by means of a 
dog 7, pivoted to an arm 72 which in turn is 
pivotally connected, at 73, to a pitman T4 which, 
at 75 is pivoted to sprocket wheel 46, in eccentric 
relation to pivot 47. Thus, with each revolution 
of sprocket wheel 47 ratchet wheel O is moved 
one tooth or step, and this movement is COIn 
municated to sprocket chains 6 by shaft 64 and 
hence to the table. 
In the example of my invention illustrated in 

Figure 5, table 24 is seen to be supported by hori 
zontal member 60, but in place of the vertical 
members 59 there is provided a threaded Vertical 
member 76 that extends through a threaded nut 

which is fixedly mounted on horizontal mem 
ber 60. On the lower end of threaded vertical 
member 76 is a wheel 78, and on the upper end 
is a thrust bearing 79. The table 24 is broken at 
88 and fastened together with hinges 8.f. As the 
table 24, supported by horizontal member 60, is 
lowered as previously described, wheel 78 is 
turned manually or by a synchronous motor (not 
shown) so that bearing 79 is moved upwardly in 
relation to horizontal member 60 but at a slower 
rate than the table 24 and horizontal member 60 
are being lowered by ratchet 70. As the threaded 
vertical member 76 is turned by wheel 78 through 
fixed nut 77, the outer portions of table 24, hinged 
at 80, move toward each other, thereby relieving 
the preSSure of the top of the stack against the 
rotating under Surface of helicoidal members 26. 
The outer portions of the table 24 are terminally 
Supported by wheels 82 journalled in bearings 83 
which are fastened to the outer portions of the 
table 24. The wheels 82 roll freely on rail 84. 
A combination of means shown in Figures 1 

and 5 causes the reduction of pressure against 
the cam operated fingers 39, which fingers firmly 
press the folds of the paper against the top of 
the stack. 
The use of the means shown in Figure 1; the 

use of the means shown in Figure 5, and the use 
of the combination of these means is dictated by 
the thickness and the character of the paper to 
be folded and stacked. 

Variations within the spirit and scope of my 
invention are equally comprehended by the fore 
going disclosure. 
I claim: 
1. The method of folding and stacking paper 

Which comprises indenting a web of paper to form 
folded plies therein, guiding the folds in zigzag 
manner toward a support, lightly compacting said 
folds in a stack on the support, subsequently ap 
plying further compacting pressure to the stack 
With the addition of each fold in a continuous 
Operation and raising the middle of the bottom of 
the Stack with respect to the ends of the bottom 
thereof as the height of the stack increases. 

2. The method of folding and stacking paper 



2,359,417 
which comprises indenting a web of paper to form 
folded plies therein, guiding the folds in zigzag 
manner toward a Support, compacting said folds 
in a stack on the support and raising the middle 
of the Upper part of the support with respect to 
the ends of the upper part thereof as the height 
of the Stack increases to compensate for the in 
Creased height of the stack at the folded ends of 
the plies. 

3. The method of folding and stacking paper 
Which comprises creasing a continuous uninter 
rupted Web of paper on unperforated lines to form 
folded plies therein, guiding the folds in zigzag 
manner toward a support, compacting said folds 
in a stack on the support and decreasing the 
transverse curvature of the top fold of the stack 
occasioned by the greater thickness of paper at 
the folded edge by raising the middle part of the 
Support With respect to the sides of the Support. 

4. In a machine for delivering a Web Of in 
dented paper in folded plies, a convex table to 
receive said plies in a stack thereof, means for 
guiding the folds in their paSSage, a set of fingers 
to engagingly direct the folds toward the table, 
another Set of fingers to press the folds compactly 
in stack form, respective cans, retractile tappetS 
and push rods to actuate Said sets of fingers in 
succession, means for Operating said cams, tappets 
and push rods, and means for raising the middle 
of the table With respect to the Sides thereof as 
the height of the stack increases. 

5. In a machine for delivering a Web of in 
dented paper in folded plies, a convex table to 
receive said plies in a stack thereof, means for 
guiding the folds to and compacting them on the 
stack, said table having two hinged portions, a 
vertically movable Support for Said table, a 
threaded member centrally connecting said table 
with said support, and means for depressing said 
Support with the increase in height of the stack, 
said threaded member serving to raise the table 
centrally, with relation to said support, While its 
hinged portions converge downwardly to relieve 
the pressure exerted on the topmost fold. 

6. In a machine for delivering a Web of in 
dented paper in folded plies on a Stack the con 
bination of a support having an upper surface for 
receiving the stack and means for raising the 
middle of the upper surface of the Support. With 
respect to the ends thereof as the height of the 
Stack thereon increases. 

7. In a machine for delivering a Web of in 
dented paper in folded plies on a stack, the com 
bination of a support having an upper Surface for 
receiving the stack, means for lightly compacting 
the folds at the ends of the stack, means for fur 
ther compacting said folds at the ends of the stack 
and means for changing the curvature of the up 
per surface of the Support to raise the centre 
thereof With respect to the ends as the height of 
the stack increaSeS. 

8. The method of folding and Stacking paper, 
which comprises indenting a Web of paper to form. 
folded plies therein, delivering the folds in a Zig 
zag manner to a support and raising the middle 
of the upper part of the Support With respect to 
the ends thereof as the height of the stack thereon 
increa.SeS. 
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9. In a machine for delivering a web of in 

dented paper in folded plies, a table to receive 
Said plies in a stack thereof, a set of fingers for 
preSSing the folds Compactly in Stack form, means 
including a can for reciprocating said fingers wer 
tically and for moving the upper ends of the fin 
gers laterally for effective operation thereof. 

10. In a machine for delivering a Web of in 
dented paper in folded plies, a table to receive said 
plies in a stack thereof, a set of fingers for preSS 
ing the folds coinpactly in Stack form, means in 
cluding a can for reciprocating Said fingers wer 
tically and means including a cam for moving the 
upper ends of the fingers laterally for effective 
Operation thereof. 

11. In a machine for delivering a Web of in 
dented paper in folded plies, a Support for receiv 
ing Said plies in a stack thereof, reciprocable 
members, fingers hinged to said reciprocable 
members for engaging and compacting the folded 
edges of said plies, meanS for reciprocating Said 
first-mentioned members in a direction perpen 
dicular to the plies of the Stack and means for 
Swinging said fingers into and out of effective 
position with respect to the stack. 

12. In a machine for delivering a Web of in 
dented paper in folded plies, a Support for receiv 
ing said plies in a stack thereof, reciprocable 
members, fingers hinged to said reciprocable 
members for engaging and compacting the folded 
edges of Said pies, can means for reciprocating 
said first-mentioned members in a direction per 
pendicular to the plies of the stack and Cam 
means for Swinging said fingerS into and out of 
effective position. With respect to the Stack. 

l3. In a machine for delivering a Web Of in 
dented paper in folded plies, a table to receive 
said plies in a Stack thereof, a set of fingers for 
engaging and compacting the folds, means for 
reciprocating said fingers in a direction Substan 
tially perpendicular to the plane of the plies on 
the stack, said means being adapted to Supply a 
substantially greater force to certain of said fin 
gers than to others, whereby certain fingers hav 
ing the lesser force applied guide and hold the 
plies in position and other fingerS having a greater 
force applied compact them. 

14. The method of folding and stacking paper, 
which comprises indenting a Web of paper to form 
folded plies therein, delivering the folds in a zig 
Zag nanner to a support having a raised middle 
portion, stacking the paper on Said Support and 
applying pressure at the folded edges of the plies 
as the height of the Stack increases to draw the 
plies down over the raised portion to limit the 
curvature at the top of the Stack. 

15. In a machine for delivering a Web Of in 
dented paper in folded plies on a stack, the COm 
bination of a Support having a middle portion 
substantially higher than the side portion there 
of, and means for applying pressure at the folds 
of the stack as the height of the stack increases 
to stretch the plies over the raised middle portion 
of the Support to limit the curvature of the upper 
surface of the stack. 

K LESIE. T. HAND. 


