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United States Patent Office 

2,708,059 
PÉLEATTING OPERATTEGNS 

Berry Peza, Shrewsbury, and Edward J. Wohlfarth, 
CliffsidÉe Parik, ?N. J.; said Peiza assigator to Barítimanen 
& Bixer, Inc., New York, N.Y. 

Applica:Éion Juaze 17, 3953, Særiæ No. 362,356 
Eli Cairns. (C. 223-30) 

This invention relates to crease-forming machines for 
Inaking fold lines preparatory to pleating operations, and 
has particular applicability to textiles and other fabrics 
which are to be fabricated into pleated form, such as 
fabrics for curtains with pleated headings. 

According to known coinventional methods, pleats are 
formed manually, and where mass production techniques 
are used, a number of operators are employed to perform 
different predetermined operations. It is the common 
practice, for example, to include, among such operations, 
the steps of estimating the width of the section to be 
pleated, measuring such width, manually forming in the 
selected section the required number of fold lines, fold 
ing said Section along said foid lines into pleats, and 
completing the operation by sewing together the pleated 
portions upon conventional sewing machines. In the 
fabrication of pleated curtains and draperies, a buckram 
lining is generally inserted within the heading to give body 
thereto and also to facilitate the pleating operation. 

It is within the contemplation of our invention to 
eliminate certain of the manual operations generally used 
in pieating procedures, it being our specific object 
mechanically to form folded lines which define the vari 
ous pleats, whereby the subsequent operations of manu 
ally creating the folds and sewing them can be readily 
accomplished. 

It is the further object of our invention to apply our 
novel crease-forming apparatus upon fabric provided 
with buckram ilining, particularly in curtains and dra 
peries, whereby the buckram will be held against shifting 
relative to the adjacent fabric. 

In this aspect of our invention buckram suitably 
coated with plastic material, such as vinyl, is employed, 
our apparatus being adapted to indice within the material 
sufficient heat to cause a softening of the coating and a 
consequent adhesion of the buckram to adjacent sections 
of the fabric, the said heating operation occurring as 
part of the crease-forming process. It is this adhesion 
that prevents any shifting between the lining and the outer 
material during the crease-forning operation. 

It is also within our contemplation to enable our 
apparatus to perform its said crease-forming operations 
with or without the use of heat; and where heat is neces 
sary, our apparatus is adapted to generate heat either by 
conduction or by the creation of a dielectric field, or by 
both such methods simultaneously. 

It is also an object of our invention to render the device 
adjustable for varying the distance between the formed 
fold lines, and thus to create pleats of various proportions 
and spacing, depending upon the particular requirements 
or the characteristics of the fabric. in the accomplish 
ment of this aspect of our invention we employ a plu 
rality of crease-forming units each having a male die 
member comprising a plurality of crease-forming punches 
or bars, these being removable and adjustable to meet 
particular requirements. And in the further accomplish 
ment of this objective, our novel apparatus contains a 
base section adapted to underlie the material and com 
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prising a plurality of die members corresponding in posi 
tion and proportions to the said punches and bars. 

It is also our object to apply heat both to the male and 
female crease-forming dies, whereby such heat, when it is 
required, will be effective in performing the objectives 
hereinabove mentioned and during the operative coaction 
between the said male and female die members. The 
said die members are so formed that when one is brought 
into co-active relation with the other, the material is 
pressed therebetween, and fold lines accordingly formed, 
such lines extending through opposite faces of the fabric, 
and where buckram is employed as a lining, through said 
buckram also. 

It is also an important object of our invention to take 
into account the necessary contraction of the fabric being 
worked on during the crease-forming process. In other 
words, when the fabric is deformed by the production of 
said creases therein, portions thereof are alternately de 
pressed and raised, so as to create the zig-zag formations 
characteristic of pleated material. There are thus sec 
tions which extend outside of the plane of the fabric, that 
is, above and below the plane. It is obvious that any 
process for depressing and raising the material, in a 
crease-forming operation, would cause a drawing-in and 
a corresponding reduction in the dimensions of the creased 
fabric. If no provision is made to take such shrinkage 
into account, the application of simultaneous pressure 
along the entire extent of the fabric being treated would, 
uinder known conventional methods, cause either an 
undesired stretching thereof, or a rupture. It is accord 
ingly within our contemplation to obviate this danger by 
enabling the required shrinkage to occur without inducing 
any undesirable stresses within the fabric. This objective 
is accomplished by progressively applying crease-forming 
pressure along the extent of the fabric, so as to permit 
each section as it is being acted upon to adjust itself to 
the pressure without causing a pull on other portions. 
In one form of our invention the operative pressure is first 
applied at the central portion of the fabric and then pro 
gressively outwardly therefrom; and in another form the 
pressure starts at one end of the fabric and progressively 
continues towards the other end. The arrangement is 
hence such that there is no crease-forming engagement of 
the male and female dies simultaneously throughout the 
extent of the piece being treated, each section, as afore 
said, being afforded the opportunity independently to con 
tract under the influence of the crease-forming operations 
being performed thereupon. ? 

It is also within our contemplation, in one aspect of our 
invention, to take into account the different periods of 
contact of the various die members with the material 
being treated, for in certain cases it is important that there 
be correspondingly adjusted temperature variations de 
pending lipon the dwell of the heating dies against the 
material. More specifically, in the above-mentioned case 
of progressive action, the dies that engage the material 
first are maintained in engagement therewith for a longer 
period than the dies that come into engagement succes 
sively thereafter; and to meet this situation, means are 
provided in our invention for applying more intense heat 
to the dies whose dwell upon the material is of shorter 
duration, thereby providing compensating heating means 
for all the dies in inverse ratio to their respective periods 
of contact with the material being treated. 

it is also within our contemplation to provide yield 
able ineans, in association with each of the crease 
forming dies, where the above-mentioned progressive 
contact System is exployed, so that as certain of the 
dies come into engagement with the material, the pre 
viously engaging dies will be yieldably maintained in 
position. 
And it is within our contemplation to provide a sim 
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87 and 88. Said punches, of a predetermined width to 
correspond with the desired width of the fold lines or 
creases, slidably extend through the slots 39, 90, 91, 
92 and 93 of the respective punch holders. The said 
bores 73 to 77 extend vertically downwardly from upper 
to the lower portions of the respective punch holders, the 
upper portions of each of said bores containing enlarged 
portions 94 with threaded walls 95 containing therein 
the adjusting top screws 96, each of said screws being 
im threaded engagement with said threaded wall portions 
95. Disposed between each of said adjusting screws 
96 and the respective plungers 78 to 32 are helical springs 
97 urging the respective plungers and their corresponding 
punches downwardly towards the lowerinost position de 
fined by the stop rods 93 extending horizontally through 
the lower portions of said punch holders. Each of Said 
punches is flanked by two of said rods, the said rods 
being so positioned as to extend slightly into the re 
spective bores 73 to 77, inclusive, whereby they are 
positioned in intercepting relation to the path of Said 
plungers 78 to 82, respectively. Hence, under the urging 
of said springs 97, said plungers 78 to 82 can move 
downwardly only until their lowermost corners 99 en 
gage the rods 98. The arrangement is thus such that 
rods S3 serve as bottom stops to imit the downward 
movement of the punches 84 to 83, inclusive. The ten 
sion of each of said springs 97 can be regulated by a 
manipulative turning of the screws 96. 

It will be observed that the bottom forming terminals 
of certain of said punches are upwardly recessed whereas : 
others are downwardiy pointed. For example, puiches 
84?, 86 and 88 contain recessed V-shaped forming termi 
inals 60, it and 92, respectively, whereas the punches 
35 and 87 contain downwardly pointing V-shaped form 
ing terminals 1193 and 184, respectively. 
As aforesaid, there are die holders 7i corresponding 

in position to the said punch holders. In the specific 
apparatus illustrated, die holder 105 coacts with punch 
holder 51, die holder 166 coacts with punch holder 52, 
die holder 197 coacts with punch holder 53, die holder 
168 coacts with punch hoider 54 and die holder 109 
coacts with punch holder 55. By referring to Figures 
4 and 5 it will be seen that die holder 67 contains therein 
the dies 4:0, 5 i 4, 12, 13 and 14 corresponding in 
position and in coactive configuration to the said punches 
84, 85, 86, 87 and 88, respectiveiy. Dies ilið, 112 and 
E14 have their respective upper forming terminals 5, 
116 and 117 shaped as upwardly extending W-portions, 
proportioned and shaped to coact with the upwardly re 
cessed portions 100, 15 í, and 92 of the corresponding 
punches 84, 86 and 88; and the dies i 21 and i 13 have 
their forming terminals i3 and 549 recessed downward 
ly to serve as complementary coacting members for 
the forming terminals 33 and 84 of the punch men 
bers 85 and 87, respectively. The arrangement is hence 
such that the punches and dies have alternate recessed 
and protruding forming terminals, So as to produce a 
conventional zig-zag crease formation in the material, 
as will more clearly hereinafter appear. 
As will be seen from Figures 4 and 5, sheet Blaterial 

generally designated 128 is positioned between the said 
punches and dies. Upon the operative downward move 
ment of the punch holder 53, punch 86 first connes into 
contact with the upper surface of sheet 28, bringing the 
undersarface thereof into engagemeit with die i2. A 
continued downward pressure causes the formation of 
the fold 12A extending upwardly from the plane of the 
material. A continued downward movement of punch 
holder 53 causes the punches 85 and 87 to engage the 
sheet 20, whereafter the punches 84 and 83 engage it 
thereby progressively forming the downwardly extending 
folds 122 and 123 and the upwardly extending folds 24 
and 25. It will be noted, froii Figure 5, that when the 
punches are in their operative crease-forming positions, 
the plungers 78, 79, 80, 8i and 32 are disposed about 
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6 
mid-way up within their respective bores, leaving spaces 
between said plungers and the respective screws 96 to per 
mit a further upward movement of the punches as the 
ram 5 continues downwardly to bring the other punches 
into operative engagement with the material. During the 
said continued downward novelinent of rain 5, the 
punches in punch holders 52 and 53 next progressively 
come into engagement with the material, whereafter the 
punches in the end punch holders 51 and 55 come into 
progressive engagement with the material. 

This progressive operation is effectuated because of 
the fact that in their retracted or non-contacting posi 
tions, the punches flanking those of punch holder 53 
have their bottom forming terminals at progressively 
higher positions above their corresponding dies. Thus, 
in punch holder 52, the forming terminals of the succes 
sive punches, 26, 27, 128, 129 and 30 are arranged in 
progressively higher positions above the correspondingly 
positioned dies of die holder ö5. Similarly in punch 
holder SS, the terminals of successive punches i 3i, 132, 
133, 33 and 35 are arranged in progressively higher 
positions relative to the corresponding dies of die holder 
39S. And at the opposite ends of the apparatus, the 
terminals of the successive punches 36, 37, 38, 139 
and 48 are arranged in progressively higher positions 
relative to the corresponding dies of die holder 105; and 
the terminals of successive punches i45, i42, 43, 144 
and 245 are arranged in pregressively higher positions 
above the corresponding dies of die holder 99. It is 
preferred that the operative terminals of the next ad 
jacent punches of adjacent punch holders be at the Sanae 
level. For example, in the form illustrated in Figure 1, 
the forming terminals of punches 34 aid $8 are, respec 
tively, at subsiantially the same levels as the forming 
terrainais of punches E26 and 13:; and the forming 
terminals of punches 130 and 135 are at substantially 
the same level as the forming terminals of punches 36 
and 41, respectively. 
The arrangement is hence such that when the punches 

of punch holder 53 coin;lete their operative engagement 
with sheet material 28, the punches of the laterally ad 
jacent punch holders 52 and 54 begin their operative en 
gagement with the material; and when said latter punches 
complete their respective engagements with the material, 

s the punches of punch holders 5i and 55 begin their op 
erative engagement there with. 

Secause of the progressive engagement of punches with 
the material as above-described, those internal Stresses 
which might be induced within the material if ail the 
punches simultaneously engaged the material are elim 
inated. For example, when the material is engaged by 
punch 85 and die 2 (Figure 4), the material in the 
region cf foid 21 is forced upwardly above the plane 
of the materiai, causing a slight drawing in of the ma 
terial in the direction of ar:ows A and B. This said 
drawing-in action is rendered possible because of the 
fact that none of the adjacent punches are in engagement 
with the material to interfere therewith. This progressive 
actioia continues, permitting each fold to be formed 
without inducing any undue strains or puis within the 
adjacent portions of the material. 

it will be further noted that in no case do the plungers 
mounted on top of the dies, sich as plungers 78 to 82, 
reach the tops of the bores or strike the screws 96. The 
crease-forming cperation is thus a yieldable one, the said 
springs 97 providing sufficient force to the punches to 
produce the required crease-forning operations. it has 
also been found that this yieidable engagement of the 
purches with the material reduces the danger of a rup 
are or damage to the materiai, and permits a slight 
shifting thereof in the event of a pull that lay be in 
advertentiy induced within the material. 

Figure 7 shows a portion of the sheet material in its 
operatively creased or folded condition, the section illus 
trated being that illustrated in Figure 5-folds 24 and 
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122, for example, having been formed by the punch 
38 and die 114, and by the punch 87 and die 113, re 
spectively. Figure 8 shows how the three illustrated 
sections are thereafter gathered and sewed together by 
stitching 146 and 147 to form the pleated section 148. 

Figure 11 shows the sheet material 120 in section, the 
fold being formed therein by the punch 87 and die 13. 
It will be seen that the material consists, in the embodi 
ment illustrated, of an upper layer 49, a bottom layer 
150, and a sheet of lining material 151 which may be 
made of buckram, and which has upper and lower coat 
ings 152 and i53 of a material that will soften under 
heat, such as vinyl. When the said sheet 20 is sub 
jected to heat by one or more of the methods to be 
hereinafter described, the heat sensitive coatings 152 
and 153 will soften and become adhesively secured to 
the upper and lower layers 149 and 59. This will pre 
vent a shifting of the lining 51 with respect to the said 
upper and lower layers 149 and 150, and thereby enabie 
well defined folds to be formed. 
The particular embodiment ilustrated shows two dif. 

ferent heating methods for supplying heat to the punches 
and dies, whenever that may be necessary. One of such 
methods produces a dielectric field between the punches 
and dies, the material for processing being disposed with 
in the field and being heated thereby. The other method 
employs, below the dies, an arrangement of heating coils 
to heat the dies and the material thereupon. The said 
heating methods may either separately or simultaneously 
be employed, depending upon the nature and construc 
tion of the sheet material being treated. For example, 
when the fabric contains metal threads therein, the di 
electric field method is not employed, since the Inetal 
threads would short-circuit the field and interfere with 
its efficacy, and in such a case only the lower coil heating 
system is employed. 
When it is desired to produce different heating intensi 

ties in different sections of the material being treated, 
the said lower heating coil system may be effectively uti 
lized. This is frequently necessary to compensate for the 
differences in contacting periods between different sets 
of punches and dies. For example, because the punches 
of punch holder 53 are the first to coine into engagement 
with the material, they remain in engagement therewith 
until all the other sets of punches have been brought 
into operative contact with the material. On the other 
hand, the punches of punch holders 5i and 55 are the 
last to come into engagement with the material being 
treated, and their dwell upon the material is consequently 
the shortest. It thus may become necessary, to supply 
the punches and their holders 51 and 55 with a greater 
amount or greater intensity of heat than may be neces 
sary for the others, the punches of holder 53 being pro 
vided with less intense heat then is required for the other 
punches and their respective holders 52, 53, 5i and 55. 
The dielectric field, in the particular embodiment 

shown, is produced by the conventional high-frequency 
generator i54 which is connected to the conventional 
tuner 155 by the coaxial cable i56. The details of said 
generator and tuner need not be described herein, since 
they are well know to those skilled in the art, and a 
description thereof is not necessary for an understanding 
of the present invention. Suffice to say, for present pur 
poses, that from terminal 157 of tuner 55 are two fiex 
ible conductors 158 and 159, secured by the respective 
fasteners 160 and 161 to brass plates 62 and 163, re 
spectively. The said brass plates are attached by angles 
164 to the adjacent punch holders. There are other 
similar brass plates 165 and 66 which are similarly 
attached to the adjacent punch holders. It is preferred 
that the undersides of said brass plates be at the same 
level as the undersides 67 of said pinch holders, there 
by to form a continuous underSurface extending from 
the bottom of punch holder 5 to the bottom of punch 
holder 55. The said tuning box is grounded at terrihinals 
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i68 to the metai base plate 169 which rests upon the 
table 170 (Figures 1 and 2). When the generator 154 
and tuner 155 are in operation, a dielectric field is set 
up between the punch holders and said brass plates 63 
on the one hand, and the metal die p?ate 72 extending 
therebelow on the other. It is within this dielectric 
field that the sheet material for processing is placed, as 
aforesaid, said sheet being thus subjected to the effects 
of the heat generated thereby for facilitating the crease 
forming operation, depending upon the nature of the 
material. 

Each die holder, in the embodiment illustrated, con 
tains in the base thereof three cavities 17, 172 and 173. 
In each of these a cartridge 174 is placed, said cartridge 
containing a conventional heating coil. Said three cart 
ridges are connected in parallel, by conductors 75 (Fig 
ures 1 and 9), to the wall plug 176, the conductor 177 
from Said plug leading to the terminal 178 of control box 
i79. The opposite terminal 180 of said control box is 
operatively connected, by conductors 181, to the said 
cartridges 174. The said control box is provided with a 
hand manipulative dial structure 182 which controls a 
conventional make-and-break mechanism for controlling 
the heat generated by said cartridges, within a given unit 
of time. This is a conventional structure well known 
to those skilled in the art; and a description thereof is 
hence not deemed necessary for an understanding of the 
present invention. The control boxes 179, through the 
operative sclective manipulation of dials 182, can pre-set 
the amount of heat generated by said cartridges 174 in 
the various die holders 85, 106, 107, 108 and 109. 
Hence, the setting can be so adjusted that the diss of end 
holders 105 and 189 will receive a greater amount of heat 
per unit of time than the other holders, and said other 
holdiers can be similarly regulated as to temperature in 
inverse ratio to the dweli of the corresponding sets of 
punches upon the material. 

it is thus apparent that when the ram 15 is in its upper 
retracted position, as illustrated in Figure 1, either a di 
electric field can be set up, or the die holders may be 
heated by the cartridges 74, or both can be simultane 
ously set into operation. When the ram operatively moves 
downwardly to bring the punches and dies into operative 
engagement with the material being treated, the flexibility 
of cables 158 and 159 permits the dielectric field to be 
maintained during such movement. The pressure of the 
punches and dies upon the material, together with the 
heat generated within the material by either or both of 
the methods aforesaid, causes the material to be creased 
in accordance with the position and formations of the 
dies. 

Should it be desired to change the spacing between 
the sets of punches and dies, adjusting means are pro 
vided therefor, as aforesaid. The punch holders can be 
shifted laterally by manipulating the bolts 60 and 61 in 
the manner above-described, so as to bring them into oper 
ative engagement with pairs of the various threaded holes 
62, 63, 65, 66, 67 and 66 in punch plate 59. The die 
holders can similarly be shifted by virtue of the elongated 
slots 183 and 184 in the bases of the respective die holders. 
Extending through said slots are the bolts 135 and 186, 
respectively, the shanks of these bolts being adapted for 
threaded engagement with correspondingly positioned 
pairs of threaded holes 187 and 88 in the die plate 72 
(see Figures 1 and 3). The said die plate is also provided 
with other holes i89 which are positioned to receive said 
bolts 135 and 186 when the respective die holders are 
in their shifted positions. 

Figure 12 illustrates another arrangement of progres 
sively positioned punches. The punch holders 190, 91, 
92, 193 and 194 are coactively positioned with respect to 

the die holders 95, 195, 197, 98 and 199, respectively. 
The said punches, generally designated 260, have their 
tower extremities at progressively increasing distances 
from their coactively positioned dies, generally desig 
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nated 26i. After the first contact with the material 202 
is made by the punches of holder 190, contact thereafter 
is progressively made by the punches of holders 191, 192, 
93 and 194, the action being substantially the samme as 

it is on either side of punch 86 in the form first above 
described. As in the structure of Figure 1, the embodi 
ment of Figure 12 enables a progressive crease-forming 
operation to be effected without the danger of rupture 
or undue strain within the material. 

In the above description, the invention has been dis 
closed merely by way of example and in preferred mainner; 
but obviously many variations and modifications may be 
made therein. It is to be understood, therefore, that the 
invention is not limited to any specific form or manner 
or practicing same, except insofar as such limitations are 
specified in the appended claims. 
We claim: 
1. In a crease-forming apparatus for making fold lines 

in a sheet of material preparatory to pleating operations, 
a ram movable between upper and lower limiting posi 
tions, a plurality of punch holders secured to said ram, 
a set of spaced punches on each of said holders, a sta 
tionary bedpiate below said rarn, a plurality of die holders 
secured to said bedplate and spaced to correspond with 
said punch holders, a set of dies on each of said die hold 
ers, each set comprising dies spaced to correspond with 
the punches on the corresponding punch holder and pro 
portioned for operative coaction therewith, said corre 
sponding punches and dies having respective i forming 
terminals thereon shaped for mutual coaction, said co 
acting punches and dies being positioned relative to each 
other to accommodate therebetween said sheet in a prede 
termined working position in engagement with said dies, 
the punches being out of engagement with the sheet when 
the ram is in its said upper position and in pressing en 
gagement therewith when in its said lower position, where 
by the sheet is operatively engaged by both sets. 

2. In a crease-forming apparatus, the combination ac 
cording to claim 1, the distances between the forming ter 
minals of successive pairs of coacting punches and dies 
of each pair of punch and die holdiers progressively in 
creasing, successive pairs of punch and die holders having 
pairs of coacting punches and dies at greater distances 
apart than those of preceding pairs of coacting holders, 
and yieldable mounting for said punches. 

3. In a crease-forming apparatus, the combination ac 
cording to claim 1, said coacting punch and die holders 
comprising a central pair of said holders and on opposite 
lateral sides thereof at least one other pair of coacting 
holders, said central set having a central punch and co 
acting die and on opposite lateral sides thereof successive 
pairs of coacting punches and dies, the forming terminals 
of said successive pairs being progressively increasing dis 
tances apart, each of said other pairs of coacting holders 
having successive pairs of coacting punches and dies, the 
forming terminals of which are progressively increasing 
distances apart, the pairs of coacting punches and dies 
of said laterally positioned holders being generally farther 
apart than those of said central holders, and yieldable 
mountings for said punches. 

4. În a crease-forming apparatus, the combination ac 
cording to claim 1, said punch and die holders being later 
ally movable for adjustment, and releasabie locking means 
in engagement with said holders. 

5. In a crease-forming apparatus, the combination ac 
cording to claim 1, a punch plate secured to said ram, 
a die plate secured to said bedplate, said punch and die 
holders being adjustably secured to said punch and die 
plates, respectively, and releasable locking means opera 
tively connected to said punch holders and punch plates, 
and said die holders and die plates, whereby said punch 
holders may be adjustably shifted relative to each other, 
and said die holders may be correspondingly shifted 
relative to each other. 

6. In a crease-forming apparatus for making fold lines 
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10 
in a sheet of material preparatory to pleating operations, 
a set of spaced punches having forming terminals there 
on, a set of correspondingly spaced dies having forming 
terminals thereon shaped and positioned for operative co 
action with said terminals of the punches, said sets being 
positioned relative to each other to accommodate there 
between said sheet in a predetermined working position 
in engagement with said dies, the distances between the 
forming terminals of a group of successive pairs of coact 
ing punches and dies progressively increasing, means to 
move said punches between a retracted position in which 
they are out of engagement with said sheet and an opera 
tive position in which they are in pressing engagement 
therewith, whereby the sheet is operatively engaged by 
both sets, said punches being yieldably and progressively 
retractable upon their operative engagement with the 
sheet, a punch holder for said punches, said holder com 
prising a plurality of bores corresponding in number 
to said punches, plungers secured to said punches and 
slidably movable within said bores, and springs disposed 
within said bores and in engagement with said plungers, 
said springs being proportioned for compression when 
the punches are in operative engagement with said sheet. 

7. In a crease-forming apparatus, the combination ac 
cording to claim 6, and a piurality of stop rods extending 
through said holder and disposed between said plungers 
and said dies and extending into said bores, whereby they 
are in intercepting relation to the plungers and serve as 
stops for limiting the movement of said punches. 

8. In a crease-forming apparatus, the combination ac 
cording to claim 6, said bores having adjustable screw 
plugs therein, said springs being disposed between said 
plungers and said plugs. 

9. In a crease-forming apparatus for making fold lines 
in a sheet of material preparatcry to pleating operations, 
a set of spaced punches having forming terminals there 
on, a set of correspondingly spaced dies having forming 
terminals thereon shaped and positioned for operative co 
action with terminals of the punches, said sets being 
positioned relative to each other to accommodate there 
between said sheet in a predetermined working position 
in engagement with said dies, the distances between the 
forming terminals of a group of successive pairs of coact 
ing punches and dies progressively increasing, means 
to move said punches between a retracted position in 
which they are out of engagement with said sheet and an 
operative position in which they are in pressing engage 
ment therewith, whereby the sheet is operatively engaged 
by both sets, said punches being yieldably and progres 
sively retractable upon their operative engagement with 
the sheet, a die holder for said dies, a plurality of cavities 
in said holder, and heating means within said cavities. 

10. In a crease-forming apparatus for making fold lines 
in a sheet of material preparatory to pleating operations, 
a set of spaced punches having forming terminals there 
on, a set of correspondingly spaced dies having forming 
terminals thereon shaped and positioned for operative co 
action with said terminals of the punches, said sets being 
positioned relative to each other to accommodate there 
between said sheet in a predetermined working position 
in engagement with said dies, the distances between the 
forming terminals of a group of successive pairs of coact 
ing punches and dies progressively increasing, means to 
move said punches between a retracted position in which 
they are out of engagement with said sheet and an opera 
tive position in which they are in pressing engagement 
therewith, whereby the sheet is operatively engaged by 
both sets, said punches being yieldably and progressively 
retractable upon their operative engagement with the 
sheet, a die holder for said dies, a plurality of cavities in 
said holder, electric heating coils within said cavities, and 
independent control means for each of said coils. 

11. In a crease-forming apparatus, the combination ac 
cording to claim 1, a conductor plate connecting said 
punch holders, a conductor plate connecting said die 
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holders, and high-frequency generating means electri 
cally connected to both of said plates to produce there 
between a dielectric field. 
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