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To all chon, it may conce: 
Be it known that i, LOUIs A. STRAUBEL, a 

citizen of the United States, and resident of 
Green Bay, in the county of Brown, and 
State of Wisconsin, have invented certain 
new and useful improvements in Machines 
for Interfolding and Counting Paper Tow 
eling and the like and I do hereby declare 
that the following is a ful, clear, and exact 
description thereof. 
The present invention relates to certain 

new and useful improvements in machines 
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for interfolding sheets of material such as 
toilet paper and paper toweling, particul 
larly of that type exemplified in an appli 
cation filed by me August 19, 1916, Serial 
No. 115,773, allowed April 6, 1917. 
In machines of this nature, the work ma 

terial is usually fed to the machine from a 
pair of continuous rolls and the webs of 
these rolls are longitudinally cut or slit and 
transversely cut, but not entirely separated, 
to form the individual sheets, which are sub 
sequently interfolded. There is a tendency 
of the paper to become slack as its passes 
over the body rolls and if this slack is 
allowed to accumulate wrinkles are soon 
formed in the paper which in time will clog 
the machine, but by using the ties connect 
ing each individual sheet, the paper is 
stretched across the body rolls and through 
the guides when the ties are broken which 
prevents clogging of any kind. 

It is therefor primarily an object of the 
invention to provide a folding mechanism 
which is of relatively simple structure, and 
positive in its operation, to promote its effi 
ciency particularly with respect to permit 
ting actuation at a relatively high speed. 
The present folding mechanism comprises 

a pair of opposed member's mounted for 
pivotal oppositely oscillatory imovements 
and it is now more particularly an object of 
the present invention to provide means for 
successively clamping spaced folded portions 
of the sheets against the Outer faces of the 
members to procure a positive creasing of 
the sheets whereby upon rotation of saic 
members to dispose the bends of the sheets 
at their respective sides of the pile of folded 
sheets, the material at the sides of the bends 
will be disposed in a plane parallel to the 
face of the pile, to avoid any possibility of 
crimping the material as it is fed to the pile, 
and will be positively creased to avoid the 

necessity of pressing the folded sheets after 
their removal from the machine. 

t is further an important object of the 
present, invention to provide a counting 
mechanism, for inarking the folds of the 
work materiai at predetermined intervals, 
which is of extremely siniple construction 
and accurate it, its operation. 

it is still faither an object of my inven 
tion to provide an endless belt, c): veyer for 
removing the folded work material from the 
machite which will be continuously operated 
step by step at the pi'oper speed to corre 
snoad with the operation of the inachine. 
With the above and other objects in view, 

lay invention resides in the novel construc 
tion, combinatier and arrangement of parts 
substantially as hereinafter described and 
particularly defined by the appended claims, 
it being understood that such changes in the 
precise enbcdiment of the herein disclosed 
invention may be made as come within the 
scope of the claims. 

ln the accompanying drawings i have 
illustrated one complete example of the 
physical embodiment of my invention con 
structed according to the best mode I have 
so far devised for the practical application 
of the principles thereof, in which: 

figure 1 is a front elevational view of a 
sheet interfolding machine embodying the 
present invention. 

Fig. 2 is an end elevational view thereof. 
Fig. 3 is a view similar to Fig. 2 of the 

reversed end of the machine. 
Fig. 4 is a transverse sectional view taken 

on the line 4-4 of Fig. 1. 
Fig. 5 is a transverse sectional view taken 

on the line 5-5 of iig, 1. 
Fig. 6 is a view part in section, and part 

in elevation, said view being taken on the 
line 6-6 of Fig. i. 

Fig. 7 is a detailed sectional view taken 
on the line 7-7 of Fig. 5. 

Fig. 8 is a partly diagrammatic view illus 
trating the operation of the folding device, 
and 

Fig. 9 is a view part in section and part 
in elevation of the counter controlling mech 
anism, said view being taken on the plane 
indicated by the line 9-9 of Fig. 2. 

Referring now more particularly to the 
accompanying drawings, the improved ina 
chine comprises a body frame 5 on which 
is longitudinally mounted a pair of shafts 3. 
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6 carrying the body rolls 7 of the feeding 
and cutting mechanism which are in engage 
ment and between which the mutually over 
lapped sheets of material 8 pass downwardly 
to the folding mechanism. 
As described in the aforementioned ap plication, the work material, prior to its 

delivery to the folding mechanism, is cut 
or slit longitudinally and also cut trans 

10 versely but not separated entirely, that is . 
Small ties which are broken in the folding 
operation connect the sheets. As aforemen 
tioned, the sheets of work material 8 are fed 
downwardly to the folding mechanism and 
guided in their passage by means of suit able guides 9. 

Pairs of alined longitudinal stub shafts 10 
are journaled in the ends of the body frame 
under the bed roll shafts 6 and the stub 
shafts at one end of the frame are projected 
11 connected by pitmen 12 with relatively 
shorter crank arms 13 of a pair of longitu 
dinal shafts 14 journaled in the frame out 
wardly of the stub shafts 10, whereby rota 
tion of the shafts 14 will affect oscillatory 
movement, of the pairs of stub. shafts 10. 
Carried on each pair of alined stub shafts 

10 is a folding member comprising end 
plates 15 fixed on the stub shafts 10 and 
connected at adjacent peripheral portions 
by preferably transversely arcuate wall 16 
at one side edge of which is formed an in 
wardly extending wall 17, the other edge 
of the arcuate wall 16 providing a limit of 
movement for finger 18, having its outer end 
shaped to form a bending ledge 18 and its 
inner end pivofed at 19 to the wall 17 and having an expansible spring 20 normally 
urging said finger against the outer edge of 

6 said arcuate wall. The end portions 15 and 
the wall 17 preferably form a single casting. 

For clainping spaced portions of the con 
tinuous web of overlapped sheets alternately 
to the oscillatory folding members, a plate 

4, 21 is slidably monnted on the outer face of 
the wall 17 by extending the ends of the 
plate through slots 22 in the heads 15, and 
the outer end of this plate is laterally 
directed toward the wall 16 to form a clamp 

50 ing lip 23 adapted to coact there with, this 
lip being normally urged for clamping en, 
gagement by series of expansible springs 24 
disposed in sockets formed transversely in 
the wall 17 and bearing at their outer ends 

53 against lateral lugs 25 at the inner side of 
the clamping plate. 
The ends o 

adapted to alternately each engage the bend 
ingledge 18/of the opposite folding mem 

60 ber to thus/clamp the pap'r therebetween 
and to provide a positive tuck or fold in the 
paper thus clamped, which fold is disposed 
between the clamping lip 23 and its wall 
16. A pair of arms 26 are rigidly mounted 

6b on the inner face of each head 15 and carry 

25 

3. 

35 

outwardly thereof and carry crank arms 

f/the clamping lips 23 are. 

at their outer ends a longitudinal tuck 
blade 27. 
The movement of the clamping plates is 

also procured independently of the clamp 
ing members and through the medium of the to 
shafts 14 by cam disks 28 loosely mounted 
on the stub shafts 10 at the ends of the fold 
ing members and have their cam portions 
engageable with rollers 29 carried on the 
ends of the clamping plates. The cam disks 5 
28 have pivoted thereto links 30 which have 
their other ends of annular shape to em. 
brace cams 31 on the shafts 4. 
As is obvious, the bending ledge 18 comes 

in contact with the opposite clamping lip 8 
before the same reaches its upper limit and 
thereby stretches the paper before the oppo 
site clamping lip releases the paper. Hence 
it will be seen that the bending ledge has 
two duties to perform, that of bending the 
paper or preparing it for the tucking blade 
and that of tensioning the paper to prevent 
the upper end of the sheet from dropping 
after the ties are broken. - - 

The travel of the face of wall 16, is greater when midway between the limits of 
its travel, and at that point the fold is held 
in the clamp and as it travels faster than 
the paper passing over the roll 7, it breaks 
the ties connecting the individual sheets at 
a point about half way down the guides 9. 
The sheets are parted about one inch at that, 
point and when the next fold is male the. 
ends of the sheets almost meet again caused 
by the decrease in travel of the wall 16 at 
its lower limit which allows the ends of the 
sheets to register properly with the fold. 
Taking up now the operation of the fold 

ing mechanism, the folding members simul 
taneously and continuously pivotally oscil 
late each through approximately a quarter 
revolution, and the upper and lower limits 
of oscillation of the coacting bending ledges 
and clamping lips respectively lie sub 
stantially in the horizontal plane passing 110 
through the axis of oscillation of the fold 
ing members, the lower limit of oscillation 
of the clamping lip being consequently at 
the vertical plane passing through the axis 
of oscillation of the folding members, where- 11: 
by the folds held by the clamping lips are 
disposed horizontally when released. 
As the inner side of a clamping member 

oscillates upwardly, its clamping lip 23 will 
move into the recess of the bending ledge Je 
18, to provide a definite bend in the web 
for proper coaction with the tucking blade 
27, it being noted that this clamping action 
occurs immediatel below the meeting edges 

100 

05 

of a pair of sheets. The tucking blade 27 12t, 
of other said operating member then moves 
downwardly between its correspondingly 
bending ledge and the wall 16 of the other 
drum to thus dispose the bend or fold of 
paper between the lip 23 and wall 16. The is 
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tucking blade is then quickly moved ap 
wardly and the clamping biade draws its lip 
23 against the wall 16 to firmly clamp the 
fold. 

Oscillatory movement, of the folding illem 
bers then continues and as the fold ca 
ing member 'eaches its limit of osciliation, 
the fold of work material is released by en 
gagement of the clamping blade roller 2 
with portions 32 of the eans, this movement to releasing position occurring immediately 
prior to the movement of the clamping lip 
23 of said blade past, a col'responding side 
edge of an endless delivering belt or chain 
to be later described and which is disposed 
under the folding members for receiving the 
interfolded pile of sheets. The entire op 
eration described is repeated alternately 
with respect to the folding members. Ty 
reason of the pitman connection for procur 
ing pivotal oscillation of the members, it is 
noted that speed of the folding members is 
reduced adjacent their limits of oscillatory 
movement, and thus the varying clamping 
and tucking operations are facilitated. 
An important feature of the present ar 

rangement is that the successive folds of 
work material are clamped against the outer 
faces of the members, and thus in their 
novelinents to releasing position the material 
at the sides of the folds is disposed sub 
stantially horizontally to lie in its proper 
position on the pile of folded material, to 
thus eliminate the possibility of crimping 
the material adjacent its portions gripped 
by the folding members when said work ma 
terial is disposed on the pile. 

r - To successively pack the folds of work 
material on the delivery means, a series of 
presser fingers 34 are disposed at each side 
of the folding mechanism, having their ex 
tremities extending slightly beyond the axis 
of shafts 10, and each series of fingers is car 
ried on a shaft 35 to which is imparted oscil 
latory novement by means of a roller carry 
ing arm 36 carried by said shaft and en 
gageable with a cam 37 carried on the cor 
responding shaft 14, the shaft being urged 
by a suitable spring 38, connect g the outer 
ends of levers 39 having their iner ends 
secured to. shafts 35, to a positio: wherein 
the fingers 34 are held by the cam in press 
ing engagement with the folded work ma 
terial. and are raised only momentarily by 
the cam incidental to the releasing move 
ments of the clamping plates, in their raised 
positions said finger's engaging in transverse 
slots 40 formed in the walls of the folding 
members and in said plates wherehy to en 
gage the upper faces of the folds of work 
material. 

Returning now to the general construction 
of the machine, power is initially imparted 
thereto through one of the shafts 14, and 
gear wheels 41 and 42 are motinted on the 

shafts 4 and the bed rail shafts 6 respec 
tively, each pair of gears 41 and 42 being 
connected y an idler gear 43. Thus a coin 
Einol is drive is provided across the machine 
and the sia its 4 are rotated in different 
(lirections to procure opposite oscillatory 
movements of the folding members. 
The novel form of delivery means which 

I employ consists essentially in a series of 
chains or belts 44 passing over sprocket 
wheels or pulley's 45 mounted on shafts 46 
journaled in the body frame 5. One of the 
shafts 46 has mounted thereon a ratchet 
wheel 46' which is adapted to be advanced 
step by ste) () procure the steady move 
ment of the delivery belts or chains. The 
means for operating the ratchet wheel 46 
consists in a lever 47 laying its inner end 
loosely journaled to shaft 46 and its outei 
end pivotally connected by Ileans of a tog 
gle link 4S having its outer end pivoted to 
a crank in 49 on the outer end of one of 
the shafts (), said lever 47 having a piv 
ote dog. 5 () carried thereby a 1:d engaging 
the teeth of the wheel 4{3 to advance the 
same upon the rotation of shaft 1() as will 
be obvious. 

A flirther important feature of this in 
y ention exists in the novel form of count 
ing nea is which I employ for making the 
folds of the work lateria at predetermined 
inter \als. This conting mechanism con 
sists i marking finger's 51 which pass 
through openings .52 in certain of the 
ressing ?inger's 34 and are adapted at the 

proper time, to rumple or mark a fold of 
the work uaterial while the same is being 
leld betweet claining lil 23 and wall 
16, as will be readily seen in Fig. 6. 
The marking finger's 51 are each connected 

ly means of a link 53 with an arm 54 laving 
its inner end fixed to a shaft 55 extending 
transversely across the body raine, and so 
(''et to this shaft is an arc late lover 5 ($ 
laving its outer free end directed in Wardly 
as at 57 and engaging the cam faces 58 con 
nected with a pair of ratchet wheels 59 
and 59'. To normally urge the end 57 of 
the lever 56 against the cann faces 58, a 
spring 60 is employed drawing inwardly 
on the arm 61 carried by shaft, 55. 
The ratchet, wheel 5) is fixed upon a 

sleeve. 62 journaled in one outer wall of the 
body fraine 5, near one corner thereof, and 
ratchet wheel 59' is mounted upon the outer 
end of a stub shaft 62 journaled in sleeve 
(52', the ends of shaft 62 projecting beyond 
sleeve (52. As best shown in Fig. 9, one 
can 5s is fixel upon the inner end of sleeve 
(12' and the other can is fixed upon the inner 
end of shaft 62 adjacent said other cam, 
and the canas 58 have their faces recessed as 
at 63, said recesses being adapted to a line 
as hereinafter described. 

Loosely journaled upon the sleeve (2', in 
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termediate gears 59 and 59', are members 64 
and 65 juxtaposed ratchet wheels 59 and 59 
respectively and having pivoted thereto suit 
able dogs 66 engaging the uppermost portion 
of the adjacent ratchet wheels. These mem 
bers 64 and 65 have directed therefrom in op 
posite directions an arm 67 having pivoted 
thereto one end of levers 68 which have 
their other ends both pivoted to a common 
crank pin 69 carried by one of the bed roll 
shafts 6. ' ' ' 
Thus it will be seen that by reason of the 

arms 67 extending in opposite directions, 
the ratchet wheels will be revolved in oppo 
site directions, and the notches or recesses 
63 are so arranged as to aline at predeter 
mined intervals, as for instance, after the completion of the folding of every seventy 
five separate sheets. 
When the recesses 63 are alined, the spring 

60 will draw the end 57 of the lever 56 into 
said recesses which will move the marking 
finger 51 outwardly and mark the fold of 
material which is at that time clamped be 
tween clamping lip 23 and wall 16, as herein 
before described. It will be further under 
stood that the number of marking fingers 
51 depend upon the number of sheets which 

30 
are folded in one operation. - 
Thus it will be appreciated from the fore 

going description taken in connection with 
the accompanying drawings, that I have 

35 

provided a practical and simple machine for 
accomplishing the desired purposes. 

claim: ' - A 'I 
1. In a machine of the class described, the 

combination of a mechanism for folding 
work material, and means associated there 
with and adapted to rumple the folds of 
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the work material at 
vals, whereby 
terial substantially as described. 

2. In a machine of the class described, the 
combination of a pair of folding members 
mounted for oscillatory movement down 
ward and outward from juxtaposed initial 
positions, means for alternately clamping 
spaced portions of the web of work mate lial against the outer faces of said members, 
and means associated with one of the fold 
ing members for counting the folded work 
material. 

3. In a machine of the class described, the 
combination of a pair of folding members 
mounted for oscillatory movement downward 
and outward from juxtaposed initial posi 
tions, means for alternately clamping spaced 
portions of the web of workmaterial against 
the outer faces of said members, and means 
associated with the folding members for 
marking the work material at predetermined 
intervals. . . . 

4. In a machine 

w 

predetermined inter 
to count the folded work ma 

b of the class described, the 
combination of a pair of folding members. . 

65 mounted for oscillatory movement down- ward and outward 

1,258,644 

ward and outward from juxtaposed initial 
positions, means for alternately clamping 
spaced portions of the web of work materia 
against the outer faces of said members, and 
means associated with the folding members 
for marking the work material in the folds 
thereof at predetermined intervals. 

5. In a machine of the class described, the 
combination of a pair of folding members 
mounted for oscillatory movement down 
ward and outward from juxtaposed initial 
positions, means for alternately clamping 
spaced portions of the web of work mate 
rial against the outer.faces of said members, presser fingers for properly disposing the 
folded work material on a delivery mecha 
nism, and means operable with certain of 
the presser fingers for marking the work 
material at the folds thereof at certain pre 
determined intervals. 

6. In a machine of the class described, the 
combination of a pair of folding members 
mounted for oscillatory movement down 
ward and outward from juxtaposed initial 
positions, means for oscillating said men 
bers in opposite directions, clamping lips 
carried by said members and engageable 
against the faces thereof, said clamping lips 
and the opposed members being provided 
with a lined transverse grooves, presser fin 
gers engageable in the grooves upon move 
ment of the members to releasing position, 
and means operable at predetermined inter 
vals for marking the work material prior to the releasing thereof of said clamping lips, 

7. In a machine of the class described, the 
combination of a pair of folding members 
mounted for oscillatory movement down 
ward and outward from juxtaposed initial 
positions, means for oscillating said mem p s 
bers in opposite directions, clamping lips 
carried by said members and engageable 
against the faces thereof, said clamping lips 
and the opposed members being provided 
with alined transverse grooves, presser fin 
gers engageable in the grooves upon move 
ment of the members to releasing position, 
and means carried by certain of the presser fingers and operable at predetermined inter 
vals for marking the work material prior te 
the releasing thereof of said clamping is, 

8. In a machine of the class described, the 
combination of a mechanism for folding 
work material, and means associated there 
with for marking the folds of the wbrkma terial at predetermined intervals comprising 
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a pair of ratchet wheels having opposed can 
faces, recesses in said eam faces and adapted 
to a line, an arm engageable in said recesses 
when alined, and a marker finger operated 
by said arm. . . . . . . . . 

9. In a machine of the class described, the 
combination of a pair of folding 'memhers 
mounted for oscillatory movement down from juxtaposed initial 130 
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positions, means for oscillating Said Rein 
bers simultaneously in opposite directions, 
clamping lips carried by the members for 
relatively lateral sliding movement to cia:Sp 
material against the members, a lever hay. 
ing its inner end piyoted centraliy i eac 
member. and its outex end outward of each. 
member and forming a bending ledge for 
coaction with the cielping is of the other 
member, naeans for forming a fold of work. 2: 
material between a gia:Yaging lip &nd its co. 
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