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(57) ABSTRACT 

A rotary cutting assembly is provided for cutting a panel 
from an envelope blank or the like. The die holder has an 
outer surface and a plurality of surface ori?ces radially 
communicating With corresponding feed tubes for supplying 
vacuum or air to the surface and into the vicinity of the 
envelope blank. A novel air delivery assembly is provided 
for delivering vacuum and/or air to the die holder compris 
ing a stationary plate disposed at least at one end of the die 
holder and de?ning a groove member for selectively sup 
plying vacuum and/or air so that When rotation of die holder 
aligns the longitudinal feed tubes With the groove member a 
supply of vacuum or air is selectively supplied at the surface 
ori?ces of the die holder. Another embodiment of the die 
holder may have an outer surface having a extending along 
the longitudinal axis for detachably receiving the leading 
end of the cutting die and a plurality of magnetic members 
disposed in the die holder surface for attracting the cutting 
die. In order to maximize the number of ori?ces While 
minimizing the number of magnetic members, it is preferred 
that the magnetic members be disposed in a plurality of roWs 
Wherein each roW contains alternating magnets and ori?ces 
and a roW of ori?ces are disposed betWeen each adjacent roW 
of magnets. A novel valve assembly is provided for control 
ling the ?oW of air to the surface ori?ces. 

45 Claims, 13 Drawing Sheets 
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PANEL CUTTING APPARATUS 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci? 
cation; matter printed in italics indicates the additions 
made by reissue. 

RELATED APPLICATIONS 

This is a continuation-in-part of application Ser. No. 
08/172,033, ?led Dec. 22, 1993, now abandoned. 

FIELD OF THE INVENTION 

The present invention relates generally to a rotary cutting 
device and more particularly a device for the cutting of 
windows, notches, ori?ces or other patterns in relatively 
thin, ?exible sheet-like material in either sheet or web form. 

BACKGROUND OF THE INVENTION 

Many envelopes have a transparent panel or window for 
allowing visual inspection of the enclosure. These window 
envelopes are manufactured from a web of paper material 
which is initially cut into blanks having a predetermined 
shape. Apanel is subsequently cut from the blank by a panel 
cutting apparatus to form the window. Thereafter, the blank 
is then folded, gummed, printed and packaged to form the 
?nished envelope. 
US. Pat. No. 4,823,659 to Falasconi describes a conven 

tional rotary panel cutting apparatus comprising a cutting 
tool in the form of a cutting plate or die and a rotary die 
holder which brings the cutting die into successive contact 
with the envelope blanks which advance on a conveyor 
system. The cutting die has a raised cutting edge which is 
adapted to engage the blank and cut the panel. The die 
holder, sometimes called a die cylinder or drum, is mounted 
for rotation on a drive shaft synchronized with the conveyor 
system so that the cutting die engages a different envelope 
blank for each rotation of the die holder. 

The surface of the die holder has a plurality of transport 
and vacuum ori?ces which communicate with correspond 
ing air chambers which, in turn, selectively communicate 
with a source of vacuum or compressed air. The transport 
ori?ces are adapted to engage the envelope blank and, when 
the vacuum source is activated, carry the blank adjacent to 
the surface of the die holder. The rotation of the die holder 
carries the envelope to a cutting station where the blank is 
passed between the cutting die and a cutting bar so as to cut 
the panel in the envelope blank. The vacuum ori?ces are 
disposed within the periphery of the dies’ cutting edges and, 
when the vacuum source is activated, form a localized 
vacuum zone within the vicinity of the cutting die to retain 
and carry away the panel which is cut from the envelope 
blanks. The envelope blank and the cut panel may be 
released from the die holder and the cutting die, respectively, 
by terminating the vacuum source or applying the com 
pressed air to the transport and vacuum ori?ces. The vacuum 
and compressed air supply to each opening is controlled by 
means of valves or attachment tubes which are manually 
attached to each individual ori?ce. The attachment tubes 
typically rotate in unison with the die holder. 

Unfortunately, the prior art panel cutting apparatuses 
suffer from numerous drawbacks. Since the die holder 
typically rotates from zero to about 1500 rpm, it is extremely 
dif?cult to obtain a proper seal between the rotating vacuum 
tubes and the feed tubes which permits the envelope blank 
to move, resulting in improper alignment between the cut 
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2 
ting die and the envelope blank. Similarly, it is extremely 
dif?cult to obtain a proper seal at the vacuum ori?ces 
between the die holder and the drive shaft due to wear and 
abrasion, resulting in insuf?cient vacuum to carry the enve 
lope blank and the panel and jamming of the cutting appa 
ratus. It is also dif?cult to apply the vacuum or air at the 
correct time during the rotation of the die holder. 
Methods used to retain the cutting die adjacent to the die 

holder including mechanical clamp assemblies and magnetic 
clamp assemblies suffer several disadvantages. The 
mechanical clamp assemblies, which clamp one or both of 
the leading and trailing ends of the cutting die, are relatively 
complicated devices which are time consuming to assemble 
and disassemble and expensive and dif?cult to manufacture. 
Another drawback is the lack of adjustability of the 

apparatus to cut out panels of different sizes as well as 
different locations on the blank. Attempts to provide an 
adjustable die holder capable of receiving different size 
cutting dies have been unsuccessful because the holding 
mechanisms, such as removable cover plates and holding 
keys, used to attach the cutting dies to the die holders leave 
signi?cant areas without the vacuum ori?ces necessary to 
carry the envelope blank and the panel. In addition, these 
attempts have resulted in die holders which become unbal 
anced during rotation. 

In order to minimize the assembly and disassembly 
downtime, magnetic clamp assemblies, having magnetic 
strips disposed in the surface of the die holder to magneti 
cally attract and hold the cutting die, have been used. 
Unfortunately, the forces resulting from the rotation of the 
die holder may cause the cutting die to slide laterally on the 
surface of the magnets. To prevent the lateral movement of 
the cutting die, magnetic die holders have also utilized 
cumbersome mechanical clamping assemblies to hold at 
least the leading end of the cutting die while the magnetic 
clamps hold the remaining portion of the cutting die. 
Attempts to prevent lateral movement by increasing the 
magnetic force and maximizing the number of magnetic 
strips disposed in the die holder surface have resulted in 
minimizing the number of the vacuum ori?ces available for 
retaining the envelope blank and the panel. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

Accordingly, it is an object of the invention is to provide 
an improved cutting tool for cutting panels from blanks of 
sheet-like material. 

It is an object of the invention to provide a cutting tool 
having an improved air delivery system. 

It is a more speci?c object of the invention to provide an 
improved air delivery system which ef?ciently delivers 
vacuum to the die holder with minimal leakage. 

It is another object of the invention to provide a die holder 
which minimizes air leakage due to wear or abrasion. 

Another object of the invention is to provide an improved 
die holder for a panel cutting tool. 

Still another object of the invention is to provide a die 
holder which maximizes the vacuum openings disposed 
along its outer surface. A related object is to provide a cover 
plate and a holding key which is capable of retaining the 
envelope blank and the panel during the cutting operation. 

It is an object of the invention to provide a die holder 
which functions in an ef?cient manner, is easily assembled 
and is adapted for operation with different size cutting dies. 

It is a related object of the invention to provide a die 
holder which may be easily and readily adjusted to position 
the cutting die. 
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It is an object of the invention to provide a die holder 
having a more equal Weight distribution. 

It is an object of the invention to provide a die holder 
Which may be easily removed from the die shaft. 

It is an object of the invention to provide an improved 
magnetic cutting tool for cutting patterns from blanks of 
sheet-like material. 

It is an object of the invention to provide a cutting tool 
having an improved distribution of magnets and air ori?ces. 
A more speci?c object of the invention is to provide a 

magnetic cutting tool Which minimizes the number of mag 
netic strips While maximiZing the number of vacuum ori?ces 
disposed over the die holder surface. 

Another object of the invention is to provide a magnetic 
die holder Which prevents the cutting die from moving 
laterally on the die holder surface. 

A rotary cutting assembly is provided for cutting a panel 
from an envelope blank or the like. The cutting assembly 
comprises a cutting die mounted on a die holder adapted to 
be mounted on a drive shaft for rotating about an axis. The 
die holder has a plurality of surface ori?ces radially com 
municating With corresponding longitudinally directed feed 
tubes for supplying vacuum or air to the surface and into the 
vicinity of the envelope blank. 

In accordance With one aspect of the invention, a novel air 
delivery assembly is provided for delivering vacuum and/or 
air to the die holder. The air delivery assembly comprises a 
stationary plate disposed at least at one end of the die holder 
and de?ning a groove member for selectively supplying 
vacuum and/or air so that a supply of vacuum or air is 
selectively supplied at the surface ori?ces of the die holder 
When rotation of the die holder aligns the longitudinal feed 
tubes With the groove member. 

In one embodiment, the air delivery assembly comprises 
a transport assembly and a vacuum assembly disposed on 
opposing sides of the die holder. The transport assembly is 
adapted to feed vacuum to the die holder in order to retain 
the envelope blank adjacent to the die holder and “transport” 
the envelope blank as the holder rotates through the cutting 
operation. The vacuum assembly, in turn, is adapted to feed 
vacuum to the die holder in order to retain the panel cut from 
the envelope blank adjacent to the die holder until a prede 
termined position is reached Wherein the panel is released 
from the die holder. At predetermined positions, the trans 
port and vacuum assemblies may feed compressed air to the 
die holder in order to release the envelope blank and the 
panel, respectively. 

In accordance With certain objects of the invention, the die 
holder has at least one groove for receiving a holding key 
Which cooperate to clamp one of the edges of the cutting die 
therebetWeen for securing the cutting die to the holder. In 
one embodiment, the holding key may have a plurality of 
ori?ces for supplying vacuum or air to the surface of the key 
and at least one longitudinally directed feed tube Which 
radially communicates With the ori?ces for supplying 
vacuum and/or air to the ori?ces. In another embodiment, a 
transport key is provided Which is adapted to engage and 
retain the leading edge of the envelope blank adjacent to the 
outer surface of the key as the die holder rotates. A feeder 
key is also provided Which is adapted to engage and retain 
the envelope blank or the panel cut from the blank adjacent 
to the outer surface of the key as the die holder rotates. 

In accordance With certain objects of the invention, the die 
holder may have a removable cover plate having a plurality 
of ori?ces disposed on the plate surface and feed tubes 
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4 
subjacent the plate surface Which communicate With the 
ori?ces for supplying vacuum or air to the ori?ces. In one 
embodiment, the feed tube extends in the longitudinal direc 
tion so as to communicate With both ends of the cover plate. 
In another embodiment, the feed tube only communicates 
With one end. 

The operator may select Whether individual feed tubes 
(and the corresponding ori?ces) communicate With either 
the transport assembly or the vacuum assembly. In applica 
tions Where the envelope blank is adjacent to the certain 
predetermined ori?ces and it is desired to retain the envelope 
blank adjacent the die holder, the feed tubes corresponding 
to the predetermined ori?ces communicate With the trans 
port assembly. Conversely, if the panel is adjacent to the 
predetermined ori?ces, the feed tubes corresponding to the 
predetermined ori?ces communicate With the vacuum 
assembly. 

In accordance With certain objects of the invention, the die 
holder may have an outer surface having a slot extending 
along the longitudinal axis for detachably receiving the 
leading end of the cutting die and a plurality of magnetic 
members disposed in the die holder surface for attracting the 
cutting die. In a preferred embodiment, the die holder may 
have a plurality of ori?ces disposed betWeen adjacent mag 
netic members for delivering vacuum or air to the die holder 
surface. In order to maximiZe the number of ori?ces While 
minimiZing the number of magnetic members, it is preferred 
that the magnetic members be disposed in a plurality of roWs 
Wherein each roW contains alternating magnets and ori?ces 
and a roW of ori?ces are disposed betWeen each adjacent roW 
of magnets. 

These and other features and advantages of the invention 
Will be more readily apparent upon reading the folloWing 
description of a preferred exempli?ed embodiment of the 
invention and upon reference to the accompanying draWings 
Wherein: 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded vieW of a rotary cutter assembly in 
accordance With the present invention; 

FIG. 2 is a perspective vieW of the assembled rotary cutter 
shoWn in FIG. 1; 

FIG. 3 is a sectional vieW of the transport face of the die 
holder taken along line 3—3 in FIG. 2; 

FIG. 4 is an exploded vieW of the connector die and the 
stationary plate (transport side) taken along line 4—4 in 
FIG. 2; 

FIG. 5 is a perspective vieW of the transport face of the die 
holder taken along line 5—5 in FIG. 2; 

FIG. 6 is a perspective vieW of the vacuum face of the die 
holder taken along line 6—6 in FIG. 2; 

FIG. 7 is an exploded vieW of the connector plate and the 
stationary plate (vacuum side) taken along line 7—7 in FIG. 

FIG. 8 is a top vieW of the clamp/transport bar; 
FIG. 8A is a vieW of the clamp/transport bar taken along 

line A—A in FIG. 8; 
FIG. 8B is a vieW of the clamp/transport bar taken along 

line B—B in FIG. 8; 
FIG. 8C is a vieW of the clamp/transport bar taken along 

line C—C in FIG. 8; 
FIG. 8D is a vieW of the clamp/transport bar taken along 

line D—D in FIG. 8; 
FIG. SE is a vieW of the clamp/transport bar taken along 

line E—E in FIG. 8; 
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FIG. 9 is a top vieW of clamp/feeder bar; 
FIG. 9A is a vieW of the clamp/feeder bar taken along line 

A—A in FIG. 9; 
FIG. 9B is a vieW of the clamp/feeder bar taken along line 

B—B in FIG. 9; 
FIG. 9C is a view of the clamp/feeder bar taken along line 

C—C in FIG. 9; 
FIG. 10 is a top vieW of the clamp bar; 
FIG. 10A is a vieW of the clamping bar taken along line 

A—A in FIG. 10; 
FIG. 11a illustrates the position of the rotary cylinder as 

transfer cylinder R feeds an envelope blank to the die holder, 
FIG. 11b illustrates the position of the rotary cutter as a panel 
is cut from the envelope blank, and FIG. 11c illustrates the 
position of the rotary cutter as the envelope blank is released 
to transfer cylinder L and the die holder receives another 
envelope blank from transfer cylinder R; 

FIG. 12a illustrates the position of the rotary cylinder as 
transfer cylinder R feeds an envelope blank to the die holder, 
FIG. 12b illustrates the position of the rotary cutter as a 
panel is cut from the envelope blank and FIG. 12c illustrates 
the position of the rotary cutter as the envelope blank is 
released to transfer cylinder L and the die holder receives 
another envelope blank from transfer cylinder R; 

FIG. 13 is a top vieW of the embodiment of the cover plate 
illustrated in FIGS. 1—12; 

FIG. 14 is a sectional vieW of the cover plate taken along 
line 14—14 in FIG. 13; 

FIG. 15 is a top vieW of another embodiment of the cover 
plate; 

FIG. 16 is a perspective vieW of a cutting die; 
FIGS. 16a and 16b are elevational vieWs of alternate 

embodiments of the cutting die; 
FIG. 17 is a perspective vieW of a magnetic rotary cutter 

assembly in accordance With the present invention; 
FIG. 18 is an exploded vieW of the rotary cutter assembly 

shoWn in FIG. 17; 
FIG. 19 is an elevational vieW of the magnetic die holder; 
FIG. 20 is a vieW of the die holder taken along line 

20—20 in FIG. 19; 
FIG. 21 is a vieW of the die holder taken along line 

21—21 in FIG. 19; 
FIG. 22 is a vieW of the die holder taken along line 

22—22 in FIG. 19; 
FIG. 23 is a partial elevational vieW illustrating one 

embodiment of the magnetic die holder; 
FIG. 24 is a partial elevational vieW of another embodi 

ment of the magnetic die holder; 
FIG. 25 is another vieW of the magnetic die holder 

illustrated in FIG. 23; 
FIG. 26 is a vieW of another embodiment of a magnetic 

die holder; 
FIG. 27 is an exploded vieW of the magnetic die holder 

taken along line 27—27 in FIG. 26; 
FIG. 28 is an elevational vieW of an end plate having a 

valve assembly in accordance With the present invention; 
FIGS. 29A and 29B are enlarged elevational and top 

vieWs, respectively, of the end plate and valve assembly 
shoWn in FIG. 28; 

FIGS. 30—31 are sectional vieWs taken through lines 
30—30 and 31—31, respectively, in FIG. 29; and 

FIGS. 32A and 32B are elevational and top vieWs 
respectively, of one embodiment of a valve member; and 
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6 
FIG. 32C is a sectional vieW taken along line 32C in FIG. 

32A. 
While the invention Will be described and disclosed in 

connection With certain preferred embodiments and 
procedures, it is not intended to limit the invention to those 
speci?c embodiments. Rather it is intended to cover all such 
alternative embodiments and modi?cations as fall Within the 
spirit and scope of the invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring to the draWings and more particularly to FIGS. 
1—2, one embodiment of a rotary cutting tool 10 for cutting 
panels P and the like from sheet-like material such as 
envelopes and the like is mounted on a drive shaft 12 in 
accordance With the present invention. The cutting tool 10 
comprises a cutting die 14 mounted on a die holder 16. The 
drive shaft 12 rotates the die holder 16 so that the cutting die 
14 engages a different envelope blank B for each rotation of 
the die holder 16. 
The die holder 16 cooperates With an air delivery assem 

bly in order to receive and retain the envelope blank B 
during the cutting operation. One embodiment of an air 
delivery assembly in accordance With certain objects of the 
invention is generally referenced as 90 although conven 
tional air delivery assemblies may also be used. The die 
holder 16 has a transport side Which is generally depicted as 
the left side in FIGS. 1 and 2 and a vacuum side Which is 
generally depicted as the right side. The transport side of the 
die holder 16 is adapted to receive vacuum or compressed air 
from the air delivery assembly 90 in order to retain and 
transport the envelope blank B as the die holder 16 rotates 
through the cutting operation. The vacuum side, in turn, is 
adapted to receive vacuum or compressed air from the air 
delivery assembly 90 in order to retain and carry the panel 
P cut from the envelope blank B adjacent to the die holder 
16 until a predetermined position is reached Wherein the 
panel P is released from the die holder 16. The suf?x “t” and 
“v” Will be used to denote the transport and vacuum sides, 
respectively, of the die holder 16. The structure and opera 
tion of the rotary cutting tool 10 is explained in greater detail 
beloW. 

THE CUTTING PLATE 

As shoWn in FIGS. 2, 3 and 16, the cutting die 14 has tWo 
opposing sides 14a, 14b for selectively and releasably 
attaching to the die holder 16. Each side 14a, 14b has a 
corresponding lip 15a, 15b. The cutting die 14 has a raised 
cutting edge 18 having a contour corresponding to the 
outline of the panel P to be cut in the envelope blank B or 
Web. Although any other appropriate shapes may be used, 
the cutting edge 18, in the illustrated embodiment, has a 
rectangular contour to cut a rectangular panel P from the 
blank B. 

The cutting die 14 also comprises a central opening 20 
Which is de?ned by the cutting edge 18. The cutting die 
opening 20 permits the die holder 16 and the air delivery 
assembly 90 to communicate With the envelope blank B 
through the cutting die 14 so that the die holder 16 may feed 
vacuum into the vicinity of the cutting edges 18 to retain the 
panel P in the cutting die 14 and to carry the panel P aWay 
from the blank B. Similarly, the opening 20 permits the die 
holder and the air delivery assembly 90 to feed compressed 
air into the vicinity of the cutting edges 18 so as to release 
the panel P from the cutting die 14 at an appropriate time. 

THE DIE HOLDER 

The rotary die holder 16 is adapted for holding the cutting 
die 14 in selected positions around its outer surface 21. As 
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best shown in FIG. 1, the die holder 16 is formed by tWo 
semi-cylindrical sections 22 and 24 Which are attached to 
each other by bolts 26 so as to de?ne a cylindrical shape and 
a central bore 28 adapted to receive the drive shaft 12. The 
die holder 16 has a longitudinal axis 30 generally extending 
along the axis of the drive shaft 12. As best shoWn in the 
FIG. 3, the illustrated die holder 16 is adapted to rotate in a 
counter clockWise direction as shoWn by the arroW. The die 
holder 16 may utiliZe magnetic or non-magnetic members 
disposed about the outer surface, or both, for retaining the 
cutting die 14. 

Referring to FIGS. 1 and 3, the tWo sections 22, 24 have 
four grooves 32, 34, 36, 38 and one larger channel 40 
extending along the axis 30. Each groove 32, 34, 36, 38 is 
adapted to receive a holding key Which, in the ?gures, are 
designated as 42, 43, 44, 45, respectively. The channel 40 is 
adapted to receive an arcuate cover plate 50. In order to ease 
disassembly of the key 45 from the die holder 16, the key 45 
may be biased by coiled springs 51 compressed betWeen the 
key 45 and the groove 38 to eject the key 45 from the groove 
38 When the screWs 52 are released. The other keys 42, 43, 
44 and the cover plate 50 may also have similarly biased 
springs (not shoWn). When the keys 42, 44, 44, 45 and the 
cover plate 50 are attached to the tWo sections 22, 24 using 
screWs 52, a substantially continuous, even and curved outer 
surface 21 is formed for receiving the die plate 14. 

Each key 42, 43, 44, 45 is adapted to cooperate With its 
corresponding groove 32, 34, 36, 38 to clamp one of the 
edges 14a or 14b of the cutting did 14 therebetWeen. Any 
tWo keys may be used to selectively mount different siZe 
cutting dies 14 to the die holder 16 depending upon the 
predetermined siZe and location of the panel P to be cut from 
the envelope blank B. The die holder 16 may also be adapted 
to receive other siZes of cutting dies 14 by adding additional 
keys around the periphery of the die holder 16 or by 
changing the location of the keys along the periphery of the 
die holder 16. 

In the embodiment illustrated in FIGS. 2—3, for example, 
a relatively small cutting die 14 for cutting a small panel P 
is mounted to the die holder 16. The illustrated cutting die 
14 is siZed so that the tWo opposing edges 14a, 14b are 
clamped betWeen the ?rst and fourth keys 42 and 45 and the 
cutting edge 18 extends over the outer surface 50a of the 
cover plate 50. The keys 43 and 44 Which are not used in the 
clamping process must be installed in grooves 34 and 36 to 
provide a substantially even surface 21 for receiving the 
envelope blank B and to keep the die holder 16 properly 
Weighted and balanced during rotation. If the panel P to be 
cut is not located entirely on the cover plate 50, another 
cutting die (not shoWn) of intermediate length may be used. 
In such applications, a different siZe die 14 may be clamped 
to any of the keys so that the cutting edge 18 is properly 
positioned along the periphery of the die holder 16 to the cut 
the panel P. 

In order to retain the envelope blank B and the panel P 
adjacent to the surface 21 of the die holder 16 during the 
cutting operation, the die holder 16 is capable of feeding 
vacuum from the air delivery assembly 90 to the outer 
surface 21 and into the vicinity of the adjacent envelope 
blank B and panel P. Referring to FIG. 3, it Will be seen that 
the outer surface 21 of the die holder 16 Which engages the 
envelope blank B is generally de?ned by the exterior sur 
faces of (1) the cover plate 50, (2) the keys 42, 43, 44, 45 and 
(3) the tWo cylindrical sections 22 and 24. 

THE CYLINDRICAL BODY 

Turning ?rst to the tWo cylindrical sections 22, 24, it Will 
be seen in FIGS. 1 and 2 that exterior surface of the two 

10 

15 

25 

35 

45 

55 

65 

8 
sections 22, 24 Which engage the envelope blank B have a 
plurality of ori?ces 70 disposed thereon Which radially 
communicate With a plurality of corresponding feed tubes 80 
subjacent the surface 21 of the die holder 16. Each feed tube 
80 is generally parallel to the longitudinal axis 30 of the die 
holder 16 and have openings 80t and 80v in the transport and 
vacuum sides 62t, 62v of the die holder 16. Asealing gasket 
may be disposed betWeen the section 22, 24 to provide an 
air-tight seal. 
Each feed tube 80 is adapted to communicate With the air 

delivery assembly 90 so that vacuum may be supplied to the 
feed tubes 80 so as to create a vacuum in the corresponding 
ori?ces 70 and retain the envelope blank B or panel P 
adjacent to the surface 21 of the corresponding ori?ces 70. 
Conversely, supplying compressed air to the feed tubes 80 
Will bloW air through the corresponding ori?ces 70 and 
release the envelope blank B or panel P. 

By selectively sealing the proper side of the feed tube 80, 
the operator may select Whether the individual feed tube 80 
(and the corresponding ori?ces 70) communicates With 
either the transport or the vacuum side of the air delivery 
assembly 90. In applications Where the envelope blank B is 
adjacent to the certain predetermined ori?ces 70 and it is 
desired to retain the envelope blank adjacent the die holder 
16, the transport side 80t of the feed tubes 80 corresponding 
to the predetermined ori?ces 70 are left open so that the feed 
tubes 80 communicate With the transport side of the air 
delivery assembly 90 Whereas the vacuum side 80v is sealed. 
Conversely, if the panel P is adjacent to the predetermined 
ori?ces 70, the vacuum side 80v of the feed tubes 80 
corresponding to the predetermined ori?ces 70 are left open 
so that the feed tubes 80 communicate With the vacuum side 
of the air delivery assembly 90 Whereas the transport side 
80t are sealed. 

As best seen in FIG. 3, it is preferable that the Walls 
de?ning the feed tubes 80 are separate from the drive shaft 
12 so that any abrasion or other Wear to the drive shaft 12 
or the central bore 28 Will not affect the vacuum seal in the 
feed tubes 80. Similarly, an insufficient seal in one of the 
feed tubes 80 Will not affect the other separate feed tubes 80. 

THE COVER PLATE 

In order to retain an envelope blank B adjacent the outer 
surface 50a of the cover plate 50, the cover plate 50 also has 
a plurality of ori?ces 72 disposed about its entire outer 
surface 50a. The ori?ces 72 communicate With a plurality of 
corresponding feed tubes 82 subj acent the outer surface 50a 
of the cover plate 50. Like the feed tubes 80 in the tWo 
cylindrical sections 22 and 24 of the die holder 16, the cover 
plate feed tubes 82 extend generally along the axis 30 of the 
die holder 16 and are adapted to feed vacuum or compressed 
air from the air delivery assembly 90 to the air ori?ces 72 
and into the vicinity of the envelope blank B. 

In the embodiment of the cover plate 50 best illustrated in 
FIGS. 1, 5, 6 and 15, the feed tubes 82 extend through the 
entire length of the cover plate and open to both the transport 
face 50t and the vacuum face 50v of the cover plate 50 so 
that the opposing openings 82t, 82v of the feed tube 82 
communicate With the transport and vacuum sides. 
As With the feed tubes 80 in the cylindrical sections 23 

and 24, the operator may select Whether the individual feed 
tube 82 (and the corresponding ori?ces 72) communicate 
With either the transport or the vacuum side of the air 
delivery assembly 90 by selectively sealing one side of the 
feed tube 82. Referring to FIGS. 2 and 3 for illustrative 
purposes only, there is shoWn a cutting die 14 disposed over 
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the cover plate 50. The operator may utilize a portion of the 
cover plate ori?ces 72 to control the retention of the panel 
P and the remaining ori?ces to independently control the 
retention of the envelope blank B. After pre-selecting the 
speci?c ori?ces 72 and the feed tubes 82 Which communi 
cate With the cutting die opening 20 (and the panel P), the 
operator may seal the transport side 82t of these feed tubes 
82 so that only the vacuum side of the air delivery assembly 
90 (Which controls the retention of the panel P) communi 
cates With the ori?ces 72. HoWever, for the remaining 
ori?ces and feed tubes 82 Which do not communicate With 
the cutting die opening 20 and the panel P, the vacuum side 
82t of the feed tubes 82 are sealed so that the transport side 
of the air delivery assembly 90 (Which controls the retention 
of the envelope blank B) communicates With the ori?ces 72 
and envelope blank B adjacent thereto. Thus, it Will be 
appreciated that a portion of the cover plate ori?ces 72 are 
utiliZed to control the panel P and the remaining ori?ces 72 
are utiliZed to control the envelope blank B. 

In applications Where the cutting die 14 is not disposed 
over the cover plate 50, the vacuum side 82v of the feed 
tubes 82 are sealed Whereas the transport side 82t are left 
open because the cover plate 50 is only utiliZed to transport 
the envelope blank B. It should noW be appreciated that at 
least one side of each feed tube 82 must be covered to 
prevent the transport and vacuum sides of the air delivery 
assembly 90 from simultaneously communicating With the 
same feed tube 82. 

In another embodiment of the cover plate 150 illustrated 
in FIGS. 13—14, the feed tubes 182 communicate With one 
side face of the cover plate 150. In applications Where the 
cutting die 14 is disposed over the cover plate 150, the 
ori?ces 172 and feed tubes 180 Which do not communicate 
With the die opening 20 and the associated panel P are sealed 
and the cover plate 150 is orientated so that the remaining 
open ori?ces 172 and feed tubes 182 communicate With the 
vacuum side of the air delivery assembly 90. Conversely, in 
applications Where the cutting die 14 is not disposed over the 
cover plate 150, the ori?ces 172 and feed tubes 182 Which 
communicate With the envelopes blank B are left open and 
the orientation of the cover plate 150 is reversed so that the 
feed tubes 172 communicate With the transport side of the air 
delivery assembly 90. 

THE HOLDING KEYS 

Three embodiments of the keys used to secure the cutting 
die 14 to the die holder 16 are illustrated in FIGS. 1—3, 5—6 
and 8—10. It is desirable that the holding keys be adapted to 
be interchangeable With each other and to ?t into any of the 
grooves 32, 34, 36, 38 so that the number of keys necessary 
for the operation of the die holder 16 are minimiZed. 

Aconventional clamping bar 43 Which is utiliZed to clamp 
the sides 14a, 14b of the cutting die to the die holder 16 is 
illustrated in FIG. 10. The clamping bar 43, Which may be 
attached to the die holder 16 using screW holes 43a, is not 
adapted to feed vacuum or air to its outer surface 43b. In 
order to insure retention of cutting die betWeen the clamping 
bar 43 and the corresponding groove, the side face 43c of 
each key preferably has a channel 43e disposed therein for 
receiving the lip 15a, 15b of the cutting die 14. It Will be 
appreciated that the other holding keys 42, 44 and 45 may 
also have a channel to receive the die lip 15a, 15b. 
One embodiment of a holding key Which is also adapted 

for retaining the leading edge of the envelope blank B 
adjacent to the die holder surface 21 so that the envelope 
blank B is accurately and securely held in position during the 
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rotation of the die holder and When the cutting die cuts the 
panel P is illustrated by the transport bar 45 illustrated in 
FIG. 8. If the leading edge is not securely retained by the die 
holder 16, it is possible that air may lodge underneath the 
leading edge and cause the envelope blank B to become 
misaligned, resulting in inaccurate cuts by the cutting die 14. 
In the embodiment of the transport bar 45 illustrated in FIG. 
8, the transport bar 45 has tWo feed tubes 45b Which open 
to the inclined side face 45a and Which communicate With a 
plurality of the ori?ces 45c on the outer surface 45d of the 
transport bar 45. The transport bar 45 may have any number 
of feed tubes 45b or ori?ces 45c. The feed tube 45b Will be 
connected to the transport side of the air delivery assembly 
90 in order to accurately and securely retain the envelope 
blank B adjacent to the transport bar surface 45d. 

Another embodiment of a key Which is capable of feeding 
vacuum or compressed air to the key surface for retaining 
the envelope blank B or the panel P thereto is depicted by the 
feeder bar 42 in FIG. 9. The feeder bar 42 should have at 
least one feed tube 42e Which communicates With a plurality 
of the ori?ces 42a on the outer face 42f of the feeder bar 42. 
In the embodiment illustrated in FIGS. 9a—c, the feeder bar 
42 has one opening 42c in the inclined face 42b Which 
divides into tWo feed tubes 42e although the key 42 may 
have any number of openings and feed tubes. In applications 
Where the envelope blank B is disposed over the feeder bar 
42, the ori?ces 42a and the feed tube opening 42c may be 
connected to the transport side of the air delivery assembly 
90 in order to feed vacuum to the feeder bar 42 and retain 
the envelope blank B to the feeder bar surface 42f. 
Conversely, in applications Where the cutting die 14 is 
disposed over the feeder bar 42, the feeder bar opening 42c 
is oriented so that it communicates With the vacuum side of 
the air delivery assembly 90, thereby retaining the panel P 
adjacent the feeder bar surface 42f. 

THE AIR DELIVERY ASSEMBLY 

In accordance With certain objects of the invention, a 
novel air delivery assembly 90 is provided for supplying 
vacuum or compressed air to the die holder 16. The air 
delivery assembly 90 comprises a transport assembly 92 and 
a vacuum assembly 94. The transport assembly 92 is adapted 
to feed vacuum to the die holder 16 in order to retain the 
envelope blank B adjacent to the die holder 16 and “trans 
port” the envelope blank B as the holder 16 rotates through 
the cutting operation. The vacuum assembly 94, in turn, is 
adapted to feed vacuum to the die holder 16 in order to retain 
the panel P cut from the envelope blank B adjacent to the die 
holder 16 until a predetermined position is reached Wherein 
the panel P is released from the die holder 16. At predeter 
mined positions, the transport and vacuum assemblies 92, 94 
may feed compressed air to the die holder 16 in order to 
release the envelope blank B and the panel P, respectively. 

In accordance With one aspect of the invention, the air 
delivery assembly comprises a stationary plate disposed at 
least at one end of the die holder and de?ning a groove 
member for selectively supplying vacuum and/or air. The die 
holder is operatively connected to the stationary plate so that 
a supply of vacuum or air is selectively supplied at the 
surface ori?ces of the die holder When rotation of the die 
holder aligns the longitudinal feed tubes With the groove 
member. 

In the embodiment illustrated FIGS. 1—2, the right and left 
sides of the die holder 16 are designated as the vacuum and 
transport sides, respectively. The same reference numeral 
With the suffix “v” and “t” Will be used to denote the similar 




















