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This invention relates to a paper folding machine and 
more particularly to a continuous bellows folding ma 
chine. 
The folding machine takes the paper stock in the 

form of an elongated strip from a roil and by passing 
the paper between two cylindrical formers progressively 
folds the paper into a tube. Suitable Sealing means 
unites the paper joint between the edges of the paper 
strip. Then internal and external formers located in 
the vertical plane simultaneously form a vertically elon 
gated pleat in the paper tube. The vertical external 
formers then move the paper along so that horizontal 
internal and external formers may form the next pleat, 
which is elongated in the horizontal plane at right angles 
to the elongation of the first pleat. The horizontal 
external formers then move the paper tube along to the 
position for the vertical internal and external formers to 
form the next pleat which is elongated in the vertical 
plane. The external formers and feeders release the 
paper pleats just before the creasing paddles which grip 
each pieat to hold and set the crease. 
The object of the invention is to provide a continuous 

bellows folding machine which continuously forms a 
strip of sheet material into a tube, and then forms pleats 
in the tube to continuously form an angularly pleated 
bellows. 

Another object of the invention is to provide a con 
tinuous bellows forming machine having formers which 
consecutively form in a paper tube a series of pleats 
alternately extending vertically and horizontally and 
having paddles which firmly set the creases or folds of . 
the pleats. 

Another object of the invention is to provide in a 
bellows folding machine an inner and an outer pair of 
tube forming guides which form the paper tube about 
the internal pleat formers of the bellows folding machine. 
These and other objects of the invention will be 

apparent from the following drawings and specification. 
Figure 1 is a partial elevation view of the bellows 

forming machine with parts in section. 
Figure 2 is a partial perspective view of the paper 

stock showing the progressive stages in the formation of 
the bellows. 

Figure 3 is a cross section of Figure 1 on the line 3-3. 
Figure 4 is a partial detail view of the crease setters. 
Figure 5 is a partial sectional view of Figure 1 on the 

line 5-5. 
Figure 6 is a partial sectional view of Figure 1 on the 

line 6-6. 
F???????? 7 is a partial sectional view of Figure 1 on the 

line 7-7. 
Figure 8 is a partial sectional view of Figure 7 on 

line 8-8. 
Figure 9 is a partial detail view of the feeding mech 

anism with parts in section. 
Figure 10 is an enlarged perspective view of the thread 

follower. 
Figure 11 is a sectional view with parts in section 

of Figure 9 - om line 14-14. 
Figure 12 is a fragmentary enlargement of a portion 

of Figure 9 showing the compression spring. 
Figure 13 is a cross section of Figure 1 on the line 

13-13. 
Figure 14 is a partial perspective view with parts in 

section showing the internal and external pleat formers 
acting on the paper tube. 
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Figure 15 is a sectional view of Figure 1 on the line 

15-15. 
Figure 16 is a partial perspective view showing a 

short section of the bellows folded by this machine. 
Figure 17 is an enlarged partial view of the internal 

former mounting. 
Figure 18 is a section of Figure 17 on the line 18-i8 

with parts broken away. 
iigure 19 is a section of Figure 17, on the line 19-19. 
The bellows forming machine is mounted on a Suit 

able support or base 10. A suitable stanchion i2 
mounted on the base and having a transverse rod Sup 
ports the roll of paper stock 4. A ribbon or strip i6 
of paper stock material is fed from the roll i4 through 
the machine. The strip material first engages the flared 
or funnel-like ends of the exterior Semi-cylindrical form 
ers 18 and 20. Referring to Figure 3, it will be noticed 
that these formers are cut away at the top and bottom 
to provide a rather wide space between their meeting 
edges. The cylindrical internal former 22 or mandrei 
is located within the external formers to provide an 
internal guide and form upon which the paper tube is 
made. A supporting frame consisting of a rear pair 
of Supporting posts 24 and a front pair of Supporting 
posts 26 is suitably secured to the base i0 by means 
such as welding, and a plate 28 secured to the top of the 
posts and positioned just above the internal and external 
tube formers. A bracket 30 is secured to the under 
side of the plate 28, and the upper portion of the in 
ternal tube former 22, it will be noted that this bracket 
33 provides the sole support for the internal tube former 
22, and that the former extends forwardly in the nature 
of a cantilever beam. The external formers 18 and 20, 
which are spaced apart at the top to provide room for 
the bracket 36, are also Secured to the under side of 
plate 28, by brackets 32. The exterior tube formers 18 
and 20 have a wide open mouth at the front end and 
are widely spaced from the interior cylindrical tube 
former. However, the exterior tube formers narrow 
down to substantially the same size, as the internal cylin 
drical former progressively in the direction of movement 
of the paper or toward the forward end of the machine. 
The sectional views .3, 5, 6 and 7 clearly show this 
progressive reduction in the diameter of the external 
tube formers. 
The Supporting plate 28 extends rearwardly of the 

posts 24 to provide a base for the electric motor 34 
which drives the machine. The motor is connected by 
shaft 36 to suitable reduction gearing mounted on the 
plate 28 and positioned within the housing 38. All the 
components of the machine are driven by the shaft 40 
which extends reawardly from the gear housing and by 
the shaft 42 which extends forward from the gear hous 
ing on the left side of the machine to the front of the 
machine, as shown in Figure 1. 
The gear 44 mounted on shaft 42 adjacent the support 46 

provides the power take-off mechanism for the endless belt 
feeding device located beneath the cylindrical formers. 
The bevel gear 44 meshes with the gear 48 mounted on 
the upper end of the vertical transverse shaft 50, which 
is best shown in Figures 7 and 8. The vertical shaft 
50 is mounted by brackets 52 attached to the side of 
the support 46 which is secured to the base 10. At 
the lower end of the vertical shaft the bevel gear 54 
meshes with the bevel gear 56 mounted on the end of 
the horizontal roller shaft 58, which is supported at 
opposite ends in the bearing posts 60 which are suitably 
'secured to the base plate 10. A pulley 62 is secured 
to the shaft. 58 centrally beneath, the cylindrical former 
22. At the rear end of the machine a horizontal pulley 
shaft 64 is suitably mounted in bearings 66 attached 
to the inside of the pair of posts 24. A rear pulley 
68 is mounted on the horizontal shaft 64. The pulleys 
62 and 68 which are horizontally positioned centrally 
beneath the cylindrical former 22 support an endless 
belt 70 which contacts and feeds the paper strip ma 
terial through the machine as best shown in Figure 1. 
In order to maintain an even pressure of the belt against 
the paper strip material an elongated shoe 72 is mounted 
beneath the upper reach of belt 70. Shoe 72 has two or 
more spring-pressed supports consisting of a hollow cy 
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lindrical bushing 74 secured to the under side of the 
shoe 72. A pin 76 is slidably mounted within the 
hollow bushing and secured to a horizontal support 78 
which extends between both reaches of the endless belt 
70. The ends of the support 78 which extend beyond 
the sides of the belt are secured to suitable posts 80 
which are supported and secured to the base 10. A 
suitable coil spring is positioned between the horizontal 
support 78 and around the cylindrical bushing 74 in 
order to resiliently maintain the shoe in contact with 
the belt. It will be noted that the semi-cylindrical 
formers 18 and 20 are bevelled off horizontally at the 
bottom so that they do not interfere with the belt 70. 
As the paper strip material leaves the roll a suitable 

glue applicator 84 applies a thin ribbon of glue to the 
upper Surface of the paper strip adjacent one edge. 
As the paper strip material progresses into the funnel 
like end of the formers 18 and 20, the edges are folded 
up and around the central cylindrical former 22 as 
shown in dotted lines in Figure 1, or as shown by the 
perspective view in Figure 2. When the edges of the 
paper strip meet at the top of the former to form a joint, 
the joint passes between sealing roller 86 and idler 88 
to compress and seal the joint to form a tube 89. As 
best illustrated in Figure 6 the idler 88 is mounted on 
the shaft 90 supported by suitable bearings 91 secured 
to the inner surface of the cylindrical former 22. The 
driven sealing roller 86 is fixed to a horizontal shaft 92 
suitably supported in bearings at the upper ends of 
supporting posts 94 secured on oppositesides of the 
base. One end of the shaft 92 extends outboard of 
the right post 94 and has a sprocket wheel 96 which 
is driven by a chain 98 from the sprocket wheel 102 
mounted below on the outboard end of the forward 
pulley shaft 58. Additional support for the outer tube 
formers 8 and 209 is provided by the brackets 93 se 
cured to the posts 94. The paper is now sealed in the 
form of a tube and continuously moves along between 
the interior cylindrical former 22 and the exterior semi 
cylindrical formers 18 and 20 which closely surround 
the interior former at this portion of the machine. 
The internal pleat formers are actuated from the 

shaft 40 which extends rearwardly from the gear-box 38 
to a bearing support 104 fixed to the plate 28. A shaft 
106 extending through the lower portion of the cylindrical 
former 22 is supported bw bearing bracket 88 mounted on 
the under side of plate 28 and a plurality of circular bulk 
heads 10, 112 and 114, and is driven by the sprockets 
Secured to each shaft and the chain 6 running on the 
Sprockets. At the forward end of the cylindrical former 
22, where the shaft 106 is closely supported by bulkheads 
112 and 114, a gear 188 is fixed to the shaft 96. The 
gear 118 drives gear 20 which is mounted on shaft 122. 
The cam shaft 22 is centrally supported in the former 
22 by the bulkheads 112 and 14 and has at its outboard 
end a two-lobe cam 124. The forward bulkhead 114 has 
a forwardly extending bracket 126 surrounding the shaft 
122. The bracket 126 provides anchorage for four pintle 
pins 27 disposed as the sides of a square, as best shown 
in Figures 17 and 18. On the upper and lower pintle pins 
the pair of vertical tube formers 128 are pivoted. On 
the side pair of pintle pins the horizontal pleat formers 
130 are pivoted. As best shown in Figures 1, 17 and 19 
of the drawings the vertical and horizontal formers are 
in the form of a U-shaped metal strip with a cam pad 
132 secured to the legs of the U intermediate their ends 
to provide a pad for the can 24 to act upon. At the 
base of the U where the formers engage the paper tube 
to form the pleats, the legs are spread apart in a stirrup 
shape 34 and have a plate end or base bar 36. A ten 
sion Spring 138 connected between the vertical pleat 
formers 128 and a similar coil spring 40, connected be 
tween the horizontal formers 130, resiliently maintains 
the pad 132 on each former in contact with the can. 
The shaft 42 extends beyond the gear 44 and through 

the supporting post 46, which provides a bearing sup 
port to drive the gear 142, which drives the external 
formers and feed mechanism. The external formers are 
mounted between a rear annular ring 144 and a forward 
annular ring 146. The ring 144 is supported by feet 48 
which are made integral with or riveted or welded to the 
ring. Similar feet 50 support the forward ring 146. As 
best shown in Figure 13, the rear ring 44 has brackets 
152 suitably supporting and providing a bearing for a 
vertical shaft 154 which has a bevel gear 156 at the upper 

O 

15 

20 

30 

40 

50 

55 

80 

80 

85 

4. 
end driven by gear 142. The vertical shaft 154 is con 
nected by suitable bevel gears 157 to a horizontal shaft 
158 similarly supported in brackets 160 mounted on the 
ring 144. Similar suitable bevel gears 162 mounted on 
the other end of horizontal shaft 158 and the lower end 
of the other vertical shaft 164 provide the drive for this 
vertical shaft, which is rotatably mounted in brackets 165. 
The bevel gears 66 between the upper end of the vertical 
shaft 164 which is supported by bracket 167 and the top 
horizontal shaft 168, provide an interconnection so that 
the four exterior former shafts 70 and their gears 172 
may all be driven at the same speed. It will be noted 
that the exterior former shafts 70 are located in opposed 
pairs on the vertical and horizontal axes of the cylindrical 
former when the internal formers move on these axes. 
Each of the shafts 70 has a bearing supported in the ring 
144 and extending forwardly for bearing support in the 
bearing 174 (Figure 1) in the forward ring 46 and a 
central enlarged portion 73 with a two-way thread 176. 
As best shown in Figure 9, a carriage 178 having a bore 
188 is mounted for reciprocation upon the shaft 70, and 
has a thread follower 182 slidably mounted in a trans 
verse bore 184 transversely arranged with respect to the 
bore 180. The thread follower has a tongue 86 with 
an arcuate end as best shown in Figure 10, to seat in the 
thread 176. The follower 82 is maintained in contact 
with the thread 76 by the spring 188 which is held in 
the transverse bore 184 by a plug 190. 

in order to prevent rotation of the carriage 178 two 
guide rods 192, which extend through guide bores in 
the carriage 178 on opposite sides of the bore 180 are 
Secured to the Support rings i44 and i46. A pair of 
opposed grooves 194 are positioned on opposite sides of 
the carriage 78 to receive and guide the exterior formers 
196. The formers 196 have a rectangular frame shape 
with opposed inner edges slidably mounted in the grooves 
194. A pair of rollers 198 is secured to the former 196 
adjacent the outer end thereof and arranged to contact 
an inwardly actuating cam 202 adjacent the rear edge of 
the end of the former travel, and an outwardly actuating 
can 24 adjacent the forward edge of the former travel. 
The cam 202 is Supported by suitably securing it to the 
ring 44 and the cam 204 is secured to the ring 146. 
These cams merely have flat inclined planes which con 
tact the rollers on the end of the formers to move the 
former either inward or outward. A compression spring 
205 is pivotally connected between the carriage 73 and 
the sliding former 196 to resiliently hold the former in 
either the inner position or the outer position. In order 
to maintain the spring in alignment between the pivot 
points a telescopic housing consisting of an outer sleeve 
206 having an ear pivotally mounted by a screw on the 
carriage and an inner sleeve 207 having an ear pivotally 
mounted by a screw on the former. A coil spring 208 
is positioned within the telescopic housing. 
The main drive shaft 42 extends forward and is sup 

ported by the bearing in the rings 144 and 146. A gear 
210 is mounted on the outboard end of the shaft 42 for 
Ward of the ring 146, and drives a gear 22 on the upward 
end of shaft 214 which is suitably supported in brackets 
216 on the ring 146. A gear 218 on the lower end of 
shaft 24 meshes with the gear 220 on the horizontal 
shaft 222 which is supported on the ring 146 by brackets 
224. The other end of shaft 222 has a gear 226 meshing 
With gear 228 on the lower end of the vertical shaft 230 
which is supported by brackets 232 on the ring 146. The 
upper end of shaft 230 is connected by gears 234 and 236 
to the upper horizontal shaft 238 which is supported in 
brackets 240 on the ring 146. Thus the gear 210 drives 
a pair of vertical shafts 214 and 230 and a pair 
of horizontal shafts 222 and 238 at the same speed. As 
best shown in Figure 1 a pair of sprocket wheels or one 
wide sprocket wheel 242 is mounted on each of these 
shafts and centered about the horizontal and vertical axes 
to the cylindrical former 22. The pairs of brackets 216, 
224, 232 and 240 extend forwardly to support an idler 
shaft 244 which supports a sprocket wheel 246. An 
endless chain 248 is mounted on the sprocket wheels 242 
and 246. Each of the links of the chain 248 has an elon 
gated finger or plate 250 extending radially outward from 
the surface of the chain link. As shown in Figure 4 the 
outer ends of the fingers 250 separate as the chain moves 
around the sprocket wheel and move together as the 
chain starts to move through the straight reach portion 
of its travel. 
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In the operation of the machine the flat paper ribbon 
or elongated sheet is fed from the roll 14. After glue is 
applied in a thin strip along one edge the paper is fed 
between the cylindrical former 22 and the outer formers 
18 and 20. The outer formers progressively reduce the 
diameter of the paper strip until the edges thereof are 
brought together at the top center of the cylindrical 
former and the tube 89 thus formed is closely confined 
to the cylindrical former by the outer formers. Then the 
meeting edges of the paper tube with the glue therebe 
tween pass between the driven seal roller 86 and the idler 
wheel 88, to seal the paper in the form of a tube 89. The 
strip of material or tube is progressively moved by the 
belt 70. When the paper tube leaves the cylindrical 
formers and is first acted upon by one of the opposed pairs 
of internal pleat formers in conjunction with its coacting 
external formers as shown in Figure 1 and Figure 11, the 
vertical pair of pleat formers is shown in the expanded 
position necessary to form a vertical elongated pleat. 
The external vertical pleat formers are shown acting in 
conjunction with the internal pleat formers to hold the 
previously formed pleat in shape and to move the blank 
along for the formation of the next pleat. When this 
pleat is formed the vertical internal pleat formers move 
together and the external vertical formers move forward 
to make room for the external horizontal pleat formers 
which will then move in and grip the paper in the same 
way, and work in conjunction with the horizontal internal 
pleat formers. Thus successive horizontal and vertical 
pleats are formed in the paper tube. The pleated paper 
tube or bellows then moves forward and is caught be 
tween the tongues 25 on the chains 248. The tongues 
are spread apart at the rear end of their travel and allow 
the pleats to extend therebetween. When the tongues 
travel in a straight line for a short portion they move to 
gether to .squeeze a sharp fold in each pleat. Thus the 
continuous bellows is formed and passes out of the ma 
chine where it may be cut in suitable lengths for any de 
-sired use, 

It will be understood from the foregoing description 
that the invention is not concerned with the specific hori 
zontal and vertical position but rather with relative right 
angle relationship of the parts of the machine. However, 
the terms horizontal and vertical have been used for con 
venience in referring to and identifying the parts located 
in horizontal and vertical positions of the preferred em 
bodiment of the invention illustrated in the drawing. The 
machine may be operated in any position such as other 
horizontal positions resting on another side thereof or a 
vertical position resting on an end. Thus it will be ap 
preciated that these terms are used to conveniently de 
scribe the substantially right angular relationship between 
these parts. 
The above specific embodiment of the machine is illus 

trative of the invention. Numerous modifications will be 
apparent to those skilled in the art within the terms of the 
appended claims. 

I claim: 
1. In a belows folding machine, a support, means 

mounted on said Support to guide a tubular blank along 
a longitudinal axis of the tubular blank, internal formers 
shaving portions engageable with the inside of the tubul 
lar blank and being mounted on said support adjacent 
said axis and within the tubular blank for substantially 
planar radial outward movement of said portions into 
engagement with the inside of the tubular blank to form 
the blank, the portions of said internal formers being 
fixed against longitudinal movement relative to said axis, 

, and external formers mounted on said support about 
said axis and externally of the tubular blank for radial 
inward movement to contact the outside of the tubular 
bank to form the bank, and means to move said internal 
and external formers to form the blank. 

2. In a bellows folding machine, a support, guide 
means mounted on said Sipport to guide a tubular blank 
raiong a longitudinal axis of the tubular blank, internal 
iformers having portions engageable with the inside of 
the tubular blank and being mounted on said guide 
neans adjacent said axis and within the tubular blank 
for substantiai?y p?anar radia! oütward movement of Said 
sportions into engagement with the inside of the tubular 
bank to form the tubular blank, the portions of said 
internal fortners being fixed against longitudinal move 
'Enent relative to said axis, and external formers mounted 
(on said support about said axis and externally of the 
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tubular blank for radial inward movement to contact 
the outside of the tubular blank to form the blank, and 
means to move said internal and external formers to 
form the blank. 

3. In a bellows folding machine, a Support, means 
mounted on said Support having a surface to guide a 
tubular blank along a longitudinal axis of the tubular 
blank, internal formers mounted on said support adja 
cent said axis and within the tubular blank for substan 
tially radial outward movement toward the surface of 
said guide means to contact the inside of the tubular 
blank and for return movement, external formers 
mounted on said support about said axis, and externally 
of the tubular blank for substantially planar radial 
inward movement toward the surface of said guide means 
to contact the outside of the tubular blank and for return 
movement, and means to move said internal and external 
formers to cooperate to form bellows pleats. 

4. In a bellows folding machine, a support having an 
axis, means on said support to guide a tubular blank 
on said axis, internal formers having portions engage 
able with the inside of the tubular blank and being piv 
otally mounted on a long lever arm on said support 
within the tubular blank for substantially planar radial 
outward movement of said portions from adjacent said 
axis into engagement with the inside surface of the tubu 
lar blank, the portions of said internal formers being 
fixed against longitudinal movement reiative to said axis 
external formers mounted on said support further from 
said axis than said internal formers and externally of 
the tubular blank for radial and longitudinal movement 
to contact the outside surface of the tubular blank, and 
? to move said internal and external formers to form 
pleats. 

5. in a bellows folding machine, a support having an 
axis, means on said support to guide a tubular blank 
on said axis, internal formers pivotally mounted on said 
Support within the tubular blank for outward movement 
from an initial position adjacent said axis to contact the 
inside surface of the tubular blank and return movement 
to said initial position, and external formers mounted 
on said Support externally of the tubular. blank for sub 
Stantially planar radial inward movement from a position 
Spaced further from said axis than said position of said 
internal formers and longitudinal movement to contact 
the outside. Surface of the tubular blank and return move 
ment to said initial position of the external formers, 
?????????? to move said internal and external formers to form 
pleats. 

6. In a bellows folding machine, a support having an 
axis, means on said support to guide a tubular blank 
coaxially along said axis, internal formers having por 
tions engageable with the inside of the tubular bank 
and being pivotally mounted on said support within the 
tubular blank for substantially planar radial outward 
movement of Said portions from a position adjacent 
Said axis into engagement with the inside surface of the 
tubular biank and for return movement, the portions of 
Said internal formers being fixed against longitudinal 
movement relative to said axis, external formers mounted 
on Said support externally of the tubular blank for 
inward movement from a position spaced further from 
said axis than said position of said internal formers and 
for longitudinal movement to contact the outside surface 
of the tubular blank and for return movement, and 
means to move said internal and external formers to 
for in pieats. 

7. In a folding machine, a support having an axis, 
fixed guide means mounted on said support about said 
axis to guide a tubular blank coaxially along said axis, 
means to move the tubular blank axially past the fixed 
guide means, internal formers having portions engage 
able with the inside of the tubular blank and being 
mounted on said support within the tubular blank for 
Substantially planar radial outward and inward move 
ment of Said portions with respect to said axis and 
located adjacent said axis, the portions of said internal 
formers being fixed against longitudinal movement rela 
tive to said axis external formers mounted on said sup 
port eXternally of the tubular blank for inward and out 
Ward and longitudinal movement with respect to said 
axis and located further from said axis than said internal 
formers, and means to move said internal formers out 
Wardly to contact the inside of a tubular blank and to co 
operatively move said external formers inwardly and ion 
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station to contact the inside of the tubular blank, external 
formers located externally of said tubular folding station 
and mounted on said support for radial inward movement 
to said tubular folding station to contact the external 
surface of the tubular blank and for longitudinal move 
ment in said tubular folding station, cam means con 
nected to said formers to move said internal formers out 
Wardly to said tubular folding station to contact the in 
ternal surface of the tubular blank and to return said in 
ternal formers, cam and screw means connected to said 
external formers to move said external folders inwardly 
to said tubular folding station to engage the outside tubu 
lar blank in cooperation with said internal formers to 
form pleats and to return said external formers, and 
means mounted on said support for movement to engage 
and compress the pleats formed by said formers to set the 
Cca.SeS. 

17. In a folding machine, a support having a first and 
a second station, means mounted on said support to guide 
a tubular blank through said first and second stations, : 
forming means mounted on said support at said first 
station to form folds in said blank, separate crease setting 
means mounted on said support at said second station to 
receive the fold formed by said forming means at said 
first station and to compress and crease the fold, said 
crease setting means having a pair of spaced parts, endless 
means rotatably mounted on said parts, and a series of 
radial members attached to said endless means extending 
radially outward from said endless means, and means in 
cluding a portion of said forming means to move said 
blank longitudinally from said forming means at said 
first station to said crease setting means at said second 
station. 

18. In a folding machine, a support having a tubular 
folding station and a crease setting station, means mounted 
son said support to support a tubular blank at said tubular 
folding station, internal formers movably mounted on 
said support within said tubular folding station, external 
formers movably mounted on said support externally of 
said tubular folding station for movement inwardly to 
Said tubular folding station and longitudinally in said 
tubular folding station, means to move said internal 
formers outwardly toward said tubular folding station 
-and said external formers inwardly toward said tubular 
folding station to cooperate together to pleat a tubular 
blank positioned at said tubular folding station, means 
to move said external formers longitudinally to move the 
stubular blank from said tubular folding station toward 
said crease setting station and means mounted on said 
support at said crease setting station for movement longi 
tudinally with the blank to engage and compress the pleats 
to set the crease of the pleats formed at said folding sta 
stion as the blank passes through said crease setting 
station. 

19. In a folding machine, a support having a tubular 
folding station and a crease setting station, means mount 
ed on Said support to supporta tubular blank at said 
tubular folding station, internal formers movably mounted 
on said Support within said tubular folding station, exter 
nal formers movably mounted on said support externally 
of said tubular folding station for movement in a rec 
tangular path, means to move said internal formers out 
Wardly toward said tubular folding station and said ex 
ternal formers inwardly toward said tubular folding sta 
tion to cooperate together to pleat a pleat portion of a 
tubular blank positioned at said tubular folding station, 
means to move said external formers longitudinally to 
move the tubular blank from said tubular folding station 
toward said crease setting station, and means located at 
Said crease setting station and mounted on said support 
for longitudinal movement with the blank to compress the 
pleats to set the crease of the pleats as the blank passes 
through said crease setting station. 

20. In a folding machine, a support, guide means 
mounted on said support to guide a tubular blank, former 
means mounted on said support for movement to engage 
a tubular blank to form pleats in the tubular blank, actu 
ating means connected to said former means to move said 
former means to engage the tubular blank to form a pleat 
and to retract said former means, setting means having 
pleat engaging members mounted on said support for 
movement to engage and compress the pleats formed by 
said former means to set the creases, and means to move 
said Setting members to engage and compress the pleats 
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after said actuating means has moved said formers 
form the pleat and retracted said formers. 

21. In a folding machine, a support, guide means 
mounted on said support for a tubular blank, means 
mounted on said support to move the tubular blank longi 
tudinally on said guide means, forming means movably 
mounted on said support to engage the blank to form 
pleats in the moving tubular blank, and additional means 
having pleat engaging members mounted on said support 
to move with the tubular blank engaging opposed sides 
of the pleats after formation by said forming means and 
compressing the pleats to set the pleats in the tubular 
blank. 

22. In a bellows folding machine, a support, guide 
means. mounted on said support for a tubular blank, 
means mounted on said support to move the tubular 
blank-longitudinally of said guide means, forming means 
movably mounted on said support to form pleats in the 
tubular blank, an endless member mounted on said sup 
port for movement and having a portion moving longi 
tudinally with the moving tubular blank, and means 
mounted on said portion of the endless member moving 
with the tubular blank and having parts in spaced rela 
tion moving between the pleats after formation by said 
forming means and adjacent parts moving toward, each 
other to reduce the space to approximately the double 
thickness. of the tubular blank to engage opposite sides of 
the pleats to compress the pleats to set the crease of the 
pleats in the tubular blank. 

23. In a forming machine, a support, a carrier mounted 
on said Support for longitudinal reciprocating movement, 
drive means connected to said carrier to reciprocate said 
carrier, a former transversely slidably mounted on said 
carrier for movement between a first and a second posi 
tion, means operably connected to said former to move 
said former from said first to said second position at one 
point of said reciprocating movement and means operably 
connected to Said former to move said former from said 
Second to said first position at another point of said 
reciprocating movement. 

24. In a forming machine, a support, a carrier mounted 
on said Support for longitudinal reciprocating movement, 
drive means connected to said carrier to reciprocate said 
carrier, a former transversely slidably mounted on said 
carrier for movement between a first and a second posi 
tion, a cam mounted on said support and operably con 
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nected to said former to move said former from said first 
to said second position at one point of said reciprocating 
movement and a second cam mounted on said support and 
operatively connected to said former to move said former 
from said. Second to said first position at another point of 
said reciprocating movement. 

25. In a forming machine, a support, a carrier mounted 
gn said support for longitudinal reciprocating movement, 
drive means connected to said carrier to reciprocate said 
carrier, a former mounted for transverse reciprocating 
movement on Said carrier for movement between a first 
and a second position, means operably connected to said 
former to move said former from said first to said second 
position at one point of said reciprocating movement, 
means operably connected to said former to move said 
former from said second to said first position at another 
point of said reciprocating movement, and means to main 
tain said former in said second position during longitudi 
nal reciprocating movement on said carrier from said one 
point to said another point and to maintain said former 
in said first position during longitudinal reciprocating 
movement on said carrier from said another point to said one point. 

26. In a forming machine, a support, a carrier mounted 
on Said Support for longitudinal reciprocating movement 
between a first point and a second point, two-way screw 
drive means mounted on said support and operatively con 
nected to said carrier to reciprocate said carrier, a former 
mounted on said carrier for transverse reciprocating 
movement between a first position and a second position, 
a first cam mounted on said support adjacent said first 
point and operatively engaging said former to move said 
former from said first position to said second position, and 
a second cam mounted on said support adjacent said 
Second point and operatively engaging said former to 
move Said former from said second position to said first position. 

27. In a forming machine, a support, a carrier mounted 
on said support for longitudinal reciprocating movement 
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between a first point and a second point, two-way screw 
drive means mounted on said support and operatively con 
nected to said carrier to reciprocate said carrier, a former 
Imounted on said carrier for transverse reciprocating move 
ment between a first position and a second position, a 
first can mounted on said support adjacent said first point 
and operatively engaging said former to move said former 
from said first position to said second position, a second 
caim mounted on said support adjacent said second point 
and operatively engaging said former to move said former 
from said second position to said first position, and means 
to resiliently maintain said former in said second position 
during longitudinal reciprocating movement on said car 
rier from said first point to said second point and to 
resiliently maintain said former in said first position during 
longitudinal reciprocating movement on said carrier from 
said second point to said first point. 

28. In a folding machine, a support having a ring-like 
folding station located on the longitudinal axis of the 
machine, means mounted on said support to guide a tube 
coaxially to said ring-like folding station, folding means 
including a former having a portion engageable with the 
inside of the tubular blank and being located within said 
ring-like folding station and pivotally mounted on said 
Support adjacent said axis and spaced from said folding 
station for substantially planar radial outward movement 
of said portions from adjacent said axis to said ring-like 
folding station into engagement with the inside of the 
tube, and drive means to actuate said folding means in 
cluding said former to form pleats in said tube. 

29. In a bellows folding machine, means having an axis 
to guide a tubular blank coaxially, internal formers 
mounted within the tubular blank for outward movement 
away from said axis to contact the inside of said tubular 
blank, external formers mounted externally of the tube 
for radial inward and longitudinal movement with respect 
to said axis to contact the outside of said tubular blank 
and cooperating with said internal formers contacting the 
inside of the tubular blank to form pleats in said tubular 
blank, a drive to move said internal and external formers 
in coordinated relation, and crease forming means engag 
? and compressing the pleats to set the crease in said 
pleats. 

30. In a bellows folding machine, a frame, a guide 
mechanism to guide a tubular blank along its longitudinal 
axis, drive means on said frame to continuously move 
said tubular blank longitudinally of said guide along the 
longitudinal axis of the tubular blank, internal and exter 
nal formers movably mounted on said frame and located 
internally and externally of the tube, and means on said 
frame to move said formers to form bellows pleats having ” 
angularly disposed wall portions in said moving tubular 
blank, and crease forming means to engage and com 
press said pleats to set the crease. 

31. In a bellows folding machine, a frame, guide means 
mounted on said frame to guide a tubular blank, formers 
movably mounted on said frame to form a series of axially 
spaced transverse pleats having a length substantially less 
than the circumference of said blank, and alternate pleats 

12 
being transversely angularly spaced from each other, and 
means mounted on said frame to move a series of plates 
consisting of more than two between the axially aligned 
pleats and move said plates together to set the pleats in 
said tubular blank. 

32. In a bellows folding machine, a frame, a guide 
mechanism mounted on said frame having a longitudinal 
axis and guiding a tubular blank along its longitudinal 
axis with its axis parallel to the longitudinal axis of said 
guide mechanism, means movably mounted on said frame 
to continuously move the tubular blank longitudinally 
along its axis, means movably mounted on said frame to 
for in Straight transverse pleats extending over a short 
portion of the circumference of the tubular blank 

5, with adjacent pleats circumferentially angularly spaced 
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during continuous movement of the tubular blank, and 
means mounted on an endless driver mounted on said 
frame moving with said tubular blank to engage the pleats 
to compress and set the crease of the pleats in the moving 
tubular blank. 

33. In a folding machine, a frame having a first and 
Second station, a guide mechanism mounted on said frame 
and having a longitudinal axis and guiding a tubular blank 
along its axis from said first station to said second sta 

, tion, means mounted on said frame at a first station to 
form individual pleats in the tubular blank, means 
mounted on said frame at a second station to set the 
pleats in the tubular blank and a driver mounted on said 
frame engaging the tubular blank to move the tubular 

t blank from said first station to said second station. 
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