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UNITED STATES PATENT OFFICE 

2,540,844 
WEB FOLDING MACHINE 

Orville L. Strauss, La Porte, Ind., assignor to 
Alis-Chaimers Manufacturing Company, Mill 
waukee, Wis., a corporation of Delaware 

Application November 28, 1947, Serial No. 788,437 
(CI, 270-93) 8 Clains. 

1. 
This invention relates in general to folding 

devices and more particularly to a device for 
folding continuous sheet material more Com 
monly known as a Web. 
In experiments on folding material or a Web, 

it has been found that to fold over an edge of 
sheet material without stretching and Smoothing 
by hand and without placing a strain on the edge 
of the material or adjoining portions thereof, it 
is necessary to have a curved surface, Which does 
the folding, of infinite length. AS this is imprac 
tical, experiments were made to see if a folding 
device could be made of practical length. Appli 
cant has discovered that if the material, While 
being acted upon by the folding device, is not 
supported on a plane Surface but is supported 
on a combination of surfaces which permits the 
central portion of the materiai to maintain Sub 
stantially the same velocity component in the 
general direction of material movement as the 
adjoining portions of the material being acted 
upon by the curved Surfaces of the folding device 
that a folding device of commercially practical 
length could be achieved. 
In the prior art, material has customarily been 

folded by hand or if mechanically folded, the 
material was fed by hand to properly guide the 
material and to maintain the Velocity compo 
nents in the general direction of material move 
ment of the different portions of the material 
substantially equal. In addition, in the prior art, 
if it was desired to fold two sides of continuous 
sheet material, it has been customary to fold one 
side of the material, fasten down the fold and 
then fold and fasten down the other side. 
An object of this invention is to provide a, 

folding machine which Will automatically and 
Smoothly fold OVer One edge of the intaerial being 
fed therethrough Without Wrinkling, bulging or 
distorting other portions of the material. 
Another object of this invention is to provide 

a folding device which Will automatically operate 
on one edge of sheet material passing there 
through in a maintained predetermined relation, 
to produce a Smooth fold of uniform width. 
Another object of this invention is to provide 

a folding device which will simultaneously and 
Snoothly fold over two opposite edges of continu 
ous sheet material passing therethrough and 
produce folds of equal and uniform width or 
uniform folds of unequal Width, providing the 
center line of the material is maintained par 
allel to the center line of the device. 
More particularly, another object of the inven 

tion is to provide an improved folding device 
wherein all paths traversed by the material in 
passing therethrough are of Substantially equal 
length, Stated differently, the present invention 
is directed to Ward and contemplates the provision 
of a folding device wherein all parts of the mate 
rial in passing through any one plane normal 
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2 
to the longitudinal center line of the device are 
then moving in the general direction of travel 
ith Substantially equal velocities. 
In accordance With this invention, one or more 

of the previously stated objects may be readily 
accomplished by utilizing a device wherein one or 
both edge portions of a sheet of material passing 
therethrough are folded over without subjecting 
the material to any stresses tending to produce 
Wrinkles, bulges or distortion thereof. 
This invention may be utilized for folding over 

the edges of any material capable of being folded 
Such as light Sheet metal, paper, fabrics and vari 
Ous other materials. 
And objects and advantages other than those 

above Set forth will be apparent from the follow 
ing description when read in connection with 
the accompanying drawings, illustrating by way 
of example only, an embodiment of the inven 
tion Suitable for folding canvas, and in which: 

Fig. 1 is a plan view of an embodiment of the 
present invention; 

Fig. 2 is a Section view on line II-II of Fig. 1; 
Fig. 3 is a Section view on line III-III of Fig. 

1. With some parts removed for clarity; 
Fig. 4 is a partial section view on line IV-IV 

of Fig. 2 with some parts removed for clarity; 
Fig. 5 is a partial section view on line V-V of 

Fig. 2 with some parts removed for clarity; 
Fig. 6 is a partial section view on line VI-VI 

of Fig. 2 with Some parts removed for clarity; 
Fig. 7 is a partial section view on line VII-VII 

of Fig. 2 with some parts removed for clarity; 
Fig. 8 is a partial section view on line VIII 

VIII of Fig. 2 with some parts removed for clarity; 
Fig. 9 is a partial Section view on line IX-IX of 

Fig. 2 with Some parts removed for clarity; 
Fig. 10 is a partial section view online X-X of 

Fig. 2 with some parts removed for clarity; 
Fig. 11 is a partial Section view on line XI-XI 

of Fig. 2 with some parts removed for clarity; 
Fig. 12 is a Section view on line XII-XII of 

Fig. 2 with some parts removed for clarity; 
Fig. 13 is a perspective view of one half of the 

ising device with some parts removed for clar lity; 

Fig. 14 is the Same as Fig. 13 with an additional 
part removed and with the material shown part 
Way through the embodiment; 

Fig. 15 is the Same as Fig. 14 with the material 
shown throughout the embodiment; 

Fig. 16 is a diagrammatic perspective view of 
the material in Fig. 15. 

Referring to the drawings, the embodiment of 
the invention is a machine having two longitudi 
nally extending elongated bilaterally symmetrical 
side members 7 and 8, respectively, having op 
posed gradually developing curved surfaces 8 
and 20, respectively. Side members 7 and 8 
are slidably Supported on rod-like members 2 
carried by a pair of spaced side walls 22 and 23, 
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respectively. Side walls 22 and 23 rotatably sup 
port an adjusting rod 24 which is threadedly 
engaged with Side members and 8. On one 
end of adjusting rod 24 is attached an adjusting 
wheel 25. As indicated in Fig. 1, the ends of 
rod 24 are oppositely threaded so that when rod 
24 is revolved by rotating wheel 25, members 7 
and 8 move toward or away from each other 
depending on the direction of rotation of wheel 
25. Attached to the side member 7 is a bot 
tom or material supporting and guiding member 
consisting of three portions, a horizontal center 
portion 26 and two end portions 28 and 29 longitu 
dinally joined thereto and extending upwardly 
therefrom. Attached to the side member 8 is 
a like botton or material supporting and guiding 
member consisting of three portions, a horizon 
tal center portion 27 and two end portions 3 and 
32 Iongitudinally joined thereto and extending 
upwardly therefron. 
Mounted on rods 2 is an auxiliary bottom or 

material supporting and guiding member con 
sisting of a horizontal center section 33 and two 
end portions 34 and 36, longitudinally joined 
thereto and extending upwardly therefrom. The 
bottom portions attached to side members 7 
and 8 are telescopically arranged with the aux 
iliary bottom member to slide thereover when 
the spacing between side members and 8 is 
varied as is best illustrated in Fig. 12. 

Figs. 4 to 1, inclusive, show the gradually 
developing curved surface 28 in member 8. As 
indicated in Fig. 4. the curved surface 20 extends 
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4. 
ported on bottom members 26 and 27 and is pre 
vented from moving forward, when the machine 
is operating, by these stop members but roll 47 
may rotate in position. Retaining members 48 
and 49 are mounted on the top portion of side 
members and 18, respectively and extend 
downwardly therefrom to position proximate to 
floor member 26 and 27. A roll 5 is retained 
between side elements of retaining members 48 
and 49. Roll 5 is supported by foor member 
26 and 27 and is prevented from moving for 

upwardly and away from the bottom portion. In 
Fig. 6 the curved surface 20 in member 8 ex 
tends upwardly and in Fig. 11 the curved sur 
face 20 extends inwardly approximately parallel 
to the bottom portion. The curved surface 9 
in member 7 is similar to the curved surface 
20 in side member 8 and, in fact, is a mirror 
image thereof. 

Side walls 22 and 23 rotatably support op 
posite ends of a pair of press rolls 37 and 38 
which are positioned adjacent the receiving 
ends of side members 7 and 8. Press rolls 37 
and 38 are biased by means (not shown) to rotate 
in contact with each other. Feeding rolls 39 
and 4f, rotatably supported by side walls 22 and 
23, are located opposite the discharge end-of 
side members 7 and 8 in material receiving 
relation thereto. Feeding rolls 39 and 4 are 
biased by conventional means (not shown) to 
rotate in contact with each other and are driven 
in opposite directions by conventional means (not 
shown). Feeding rolls 39 and 4 have their 
outer surfaces knurled (not shown) to aid in 
feeding material therebetween. 
Attached to the top portion of Side members 
and 8, respectively, are loop elements 42 and 

43. The lower portions of these elements are 
positioned proximate to center sections 26 and 
27, respectively. The function of loop elements 
42 and 43 is primarily to aid in initially thread 
ing the material through the folding device to 
the feed rolls prior to automatic operation. These 
loop elements act as guiding means for the ma 
terial moving into the folding device until the 
movement of material is controlled by feed rolls 
39 and is, at which time the material no longer 
contacts these loops and they cease to function. 
Attached to the top portion of Side members 
and 8 are stop members 44 and 46. These 

stop members curve down from the top positions 
of 7 and 8 to points proximate, to the center. 
portion of the folding device. 
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wardly or rearwardly by these retaining members, 
but roll 5A is free to rotate. As can be seen from 
Fig. 3, roll 47 is located along a line formed by 
the junction of Surfaces 28 and 26 while roll 
5 is located along a line formed by the junction of 
surfaces 28 and 29. And in the operation of the 
folding device these rolls are supported on the 
material as it passes through the folding device 
and the Weight of these two rolls causes the ma 
terial. not acted upon by side member 7 and 8 
generally to follow the configuration of bottom 
members 28, 25. and 29 as the material passes 
through the folding device. 
The operation of the folding device is as foll 

lows: Adjusting wheel 25 is rotated in the proper 
direction until the Spacing between side men 
bers 7 and 8 is correct for the width of the ma 
terial: to be folded. Continuous sheet material 
is introduced between press-rolls 37 and 38. The 
press rolls straighten out the material and cause 
the material to lie flat prior to entering the fold 
ing device. As the material enters the folding 
device, the outer edges of the material contact 
the gradual curving. Surfaces 9 and 20, respec 
tively, of the side members 7 and 8 and as the 
material is drawn along and between members 

and 8 the portions of the material in con 
tact with the curved surfaces are gradually suc 
cessively curved outwardly, upwardly and in 
Wardly with respect to the center line of the 
material until the edges are folded back on the 
material. While the end portions of the material 
are contacting the curved portions of members 
fT and 8 the center portion of the material not 
in contact with the curved surfaces, goes down 
the inclined surface formed by end portions. 28, 
34 and 3, over the surface formed by center por 
tions 26, 33. and 2 and up the inclined surface 
formed by end bottom portions 29, 36 and 32. 
AS. the folded material emerges from the fold 
ing device, it is gripped between the power driven 
feeding rolls 39 and which draw the mate 
rial through the folding device with a predeter 
mined speed and tension. After the material is 
guided through the folding device to the feed rolls 
by hand, the folding process is then automatic. 
To insure that the center portion of the material 
generally follows the configuration of the bottom 
of the folding device, rolls 4 and 5 are placed on 
top. of the material and in position to be retained 
thereby stop members. 44, and 46 and by re 
taining members. 28 and 49. The forward mo 
tion of thematerial causes the rolls 4 and 5 to 
revolve against their respective stop and retain 
ing members, and the Weight of the rolls causes 
the material to follow the general configuration 
of the three planed bottom. 

If the material being folded is quite flexible, 
the rolls 47 and 5 can be eliminated as the more 
flexible materials will follow the configuration of 
the bottom without any assistance. In fact, with 
Some materials it is possible to operate the fold 
ing device without any bottom member. For ex 

A roll 47 is sup- 75 ample, if the side members 7 and 8 were 
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mounted in a vertical position, the center portion 
of the material passing between members 7 and 
8 would naturally assume a configuration. Such 
as is achieved by the present bottom. 
And if the folding elements and 8 were 

mounted upside down, no bottom member would 
be required but the stop and retaining elements 
Would then have to be spring biased to maintain 
the rolls 47 and 5 in proper location against the 
weight of the material being folded. 

If it is desired to fold over only one edge of 
sheet material, then by properly drawing the ma 
terial through the folding device so that only one 
edge thereof contacts a curved Surface Such as 
surface 20 in Side member 8, a fold of one edge 
can be Secured. 
The correlation between the bottom members 

and the curved surfaces in the folding device is 
Such that a portion of the material being acted 
upon by the curved Surface of members f or 8 
traverses the same distance in passing through 
the folding device as a center portion of the ma 
terial does in passing over the three planed bot 
tom portion. 

Reference is had to Fig. 16, which is a repre 
Sentation of a portion of the material as acted 
upon by the folding device and is partly diagram 
matic to indicate the path followed by the ma 
terial that does not contact the curved portions of 
the Side members, 

Point A in the material as it moves through the 
folding device follows the configuration of the 
curved portion of the side member as indicated 
by the dotted line path AB. Point C in the ma 
terial, as it moves through the folding device, 
follows the configuration of the bottom members 
as indicated by the path CD. And the distance 
of path AB is equal to the distance of path CD. 
This is true for all development lines in the ma 
terial which are parallel to an edge of the mate 
rial prior to the material entering the folding 
device. As for example, total distance EF as 
measured along the curved path on which it lies 
is equal to AB and CD. By having all lines of 
development equal, strain on the edges of the 
material or adjoining portions is avoided and 
also a tendency for the material to jam in the 
folding device. In addition, having the lines of 
development of equal length results in uniform 
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folds providing the center line of the material is 
maintained over the center line of the folder. 

Fig. 16 also indicates the only practical man 
ner known for constructing a folding device uti 
lizing this invention and is as follows: Take ma 
terial which is to be folded and make a fold in 
one end of the desired width, such as fold W. 
Rigidly fasten this fold and the remaining ma 
terial to a support along a line BFD. Arrange 
the center portion of the material to a contour 
similar to the path CD and arrange the edge of 
the material in a smooth curved Surface emanat 
ing from fold W. Then at a point where the 
curved surface ends fasten the material down 
along a line, such as line EAC. The material 
should now have a configuration similar to that 
shown in Fig. 16 and if the material is Sufficiently 
rigid it, can be used as a model. If the material 
is very flexible and therefore unsuitable as a 
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6 
While no formula has been discovered to set 

forth exactly the relationship between I, the 
length of the folding device, W, the width of the 
fold, and M, the drop in the material which does 
not contact the curved portions of the folding de 
vice, there is a relationship between these three 
dimensions. For example, if the fold W were 
doubled then L, and M. Would have to be increased 
to keep the lines of development all of the same 
length and to prevent the curvatures in the side 
members from being too sharp. 
With this folding device, if a plane is passed 

through line EAC normal to the general direction 
of material movement, then in a given time the 
points E, A and C Will have moved to positions 
E, A' and C' and these points will lie in a plane 
normal to the general direction of material move 
ment. In other words, all portions of material 
lying in a plane normal to the general direction 
of material movement have approximately the 
Same velocity componentS in the general direc 
tion of material movement. 

It should be understood that it is not desired 
to limit the present invention to the exact details 
of construction and mode of operation or the par 
ticular application herein shown and described 
for the purpose of illustration, since various modi 
fications within the scope of the claims may occur 
to persons skilled in the art. 

It is claimed and desired to secure by Letters 
Patent: 

1. In a device for folding opposite edges of a 
Web over against the same Surface thereof, said 
device having a pair of longitudinally extending 
transversely spaced side members presenting op 
posed curved Web working surfaces, the improve 
ment Comprising Web guiding means combined 
With Said side members for coaction in a manner 
Operative to cause that portion of the web inter 
mediate Said Side members to travel through the 
device in a path presenting said same surface of 
Said portion in concave relation to a plane com 
mon to the web entering and leaving the device, 
Said path being of such concavity that said inter 
mediate portion of Said web in passing through 
the device traverses a distance substantially equal 
to the distance traveled by portions of the web 
which contact said working surfaces. 

2. A device for folding opposite edges of a web 
Over against the same surface thereof comprising 
an elongated generally longitudinally extending 
member presenting a concave web guiding sur 
face extending from the web entering end to the 
Web exit end of the device, Said surface being 
concave in the general direction of web move. 
ment and being concave relative to a longitudinal 
plane common to the web as it enters and leaves 
the device, a pair of opposed longitudinally ex 
tending web folding Inembers positioned adjacent 
the longitudinal sides of said concave member, 
each folding member including a web working 
Surface which at the Web entrance end thereof 
diverges from Said concave Surface and Which at 
the folded Web exit end extends Substantially 
parallel in Spaced overlying relation to said con 
cave Surface. 

3. In a device for folding Opposite edges of a 
Web over against the Satne Surface thereof, said 

model, it may be sprayed with shellac and when to device having a pair of longitudinally extending 
hard may be used as a model from which meas 
urements can be taken to construct patterns for 
a folding device. As the curved portions of side 
members 7 and 8 are mirror images of each 

transversely spaced side members presenting Op 
posed curved Web Working Surfaces, the improve 
ment comprising web guiding means combined 
with said side members for coaction in a manner 

other, it is unnecessary to build models for each. 75 operative to cause that portion of the Web inter 
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mediate said, side members to travel through the 
device in a path presenting said same Surface of 
said portion in concave relation to a plane cQia 
mon to the web entering and leaving the device, 
said path being concave in the general direction 
of web movement and being concave substantially 
the length of said device, said path being of Such 
concavity that said interimediate portion of Said 
Web in passing through the device traVerses a 
distance substantially equal to the distance traV 
eled by portions of the Web which contact Said 
working surfaces, 

4. In a device for folding an edge portion of a 
web traveling therethrough over against One Sul 
face thereof, said device including a longitudi 
nally extending side member presenting a curved 
web working surface, the improvement compi"is 
ing a web guiding means combined with Said Side 
member for coaction in a nanner operative to 
cause that portion of the web extending away 
from said side remier intermediate the ends 
thereof to traverse a path presenting said one 
surface in concave relation to a plaine. COInnon 
to the portions of the web entering and leaving 
the device, said path being of such concavity that 
said intermediate portion of the Web traverses a 
distance substantially equal to the distance trav 
eled by the portions of the web which contact Said 
working Surface. 

5. In a device for folding an edge portion of a 
web traveling therethrough over against one sur 
face thereof, said device including a longitudi 
inally extending side member presenting a curved 
web working surface, the improvenent compris 
ing web guiding means disposed adjacent said 
side member in position to direct that portion of 
the Web extending away fron Said Side naenbel' 
intermediate the ends thereof through the device 
in a path presenting Said one surface in concave 
relation to a plane contain on to the portions enter 
ing and leaving the device, Said guide means in 
cluding longitudinally spaced surfaces diverging 
respectively away from and toward the web enter 
ing and leaving ends of said device so that all 
portions of the web in Said device have substan 
tially equal velocity components in the general 
direction of web movement. 

6. In a machine including means for feeding 
a web therethrough under a predetermined ten 
sion, a device for folding opposite edges of the 
Web over on the same surface comprising a pair 
of longitudinally extending elongated members 
disposed in trainsversely spaced, opposite edge 
working relation with respect to the web passing 
therebetween, a generally longitudinally extend 
ing web supporting and guiding member posi 
tioned intermediate Said elongated members, said 
guiding member including a mid-portion posi 
tioned parallel to and in spaced underlying rela 
tion to a plane common to the Web entering and 
leaving the device, said guiding member includ 
ing end portions longitudinally joined to Said 
mid-portion and extending upwardly therefrom 
to the web entering and leaving ends of Said 
device, said elongated members having web work 
ing Surfaces extending in Ward toward each other 
in spaced overlying relation to said guiding 
member, and a pair of longitudinally spaced 
transversely extending members rotatably posi 
tioned in contact with the Web so that the web 
passing over said guiding member is directed to 
follow generally the configuration of said guiding 
member so that all portions of the web passing 
in contact with Said guiding member have the 
same velocity component in the general direction. 
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of web movement as portions of the web which 
contact said elongated members, 

7. In a machine including means for feeding 
a web therethrough under, a predetermined ten 
sion, a folding device comprising a pair of lon 
gitudinally extending elongated members dis 
posed in laterally, spaced opposite edge working 
relation with respect to said web passing there 
between, a web supporting and guiding inerinber 
positioned intermediate and in underlying rela 
tion to said elongated members, Said guiding 
member including a mid-portion positioned par 
allel to a plane common to the web entering and 
leaving the device, said guiding member having 
endportions thereof disposed in different planes 
and extending from the longitudinal ends of said 
mid-portion upwardly to the ends of said elon 
gated members, said elongated members having 
opposed web working surfaces extending inward 
toward each other in progressively developing 
overlapping spaced relation with respect to said 
guiding surface, and a pair of longitudinally 
spaced roller members rotatably positioned in 
contact with the web by said elongated members 
So that the web passing over said guiding mem 
ber is directed to follow generally the configura 
tion of said guiding member and so that all paths 
followed by portions of the web in traversing the 
folding device are substantially of equal length. 

8. in a machine including means for feeding a 
web-therethrough under a predetermined ten 
Sion, a device. for folding opposite edges of the 
Web over against the same surface thereof, said 
device having a pair of longitudinally extending 
transversely spaced side members disposed in 
opposite edge working relation with respect to 
the web passing therebetween, the improvement 
comprising web guiding means combined with 
Said Side members for coaction in a manner 
Operative to cause that portion of the web inter 
mediate said side members to travel through 
the device in a path presenting said same sur 
face of Said portion in concave relation to a plane 
common to the web entering and leaving the 
device, Said Side members having opposed web 
working surfaces extending inward toward each 
other in progressively developing overlapping 
Spaced relation with respect to said guiding 
means, and a pair of longitudinally spaced trans 
versely extending roller members positioned in 
contact with said same surface by said side mem 
bel's So that the portion of the Web passing over 
Said guiding means is directed to follow generally 
the concave configuration of said guiding means 
and thereby provide all portions of the web 
passing in contact with said side members and 
Said guiding means with paths of equal length 
through said device. 

- - ORVILLEL STRAUSS. 
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