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ABSTRACT OF THE DISCLOSURE 
Window patch cutting apparatus includes a pair of web 

pull rolls and a vacuum roll. The vacuum roll has a series 
of suction ports along the periphery and a patch cutting 
knife blade extending radially outwardly therefrom. The 
patch cutting knife blade on the vacuum roll severs win 
dow patches from a web when it moves into cutting rela 
tion with a ?xed patch cutting knife blade positioned ad 
jacent to the vacuum roll as the vacuum roll rotates rela 
tive to the ?xed knife blade. The web pull rolls are driv 
ingly connected to each other for rotation at substantial 
ly the same periphery speed and are vspring loaded to 
frictionally engage the patch material therebetween. The 
web pull rolls are connected to and driven by a variable 
speed drive mechanism. The variable speed drive mecha 
nism is in turn drivingly connected to a portion of the 
envelope machine and is driven at machine speed in ?xed 
ratio with the main drive shaft and other components of 
the envelope machine. The variable speed drive mecha 
nism controls the peripheral speed of the web pull rolls 
and thus, controls the length of the window patch cut by 
the patch cutter knife, blades. An increase in the speed 
of the web pull rolls increases the length of the patch cut 
and conversely, a decrease in the speed of the web pull 
rolls reduces the length of the window patch. The ‘speed 
of the web pull rolls can be increased or decreased while 
the envelope machine is running. The vacuum roll is driven 
at machine speed and the unsevered end of the window 
patch material slides on the surface of the vacuum roll 
until a portion is cut by the cutting knives. 

BACKGROUND OF THE INVENTION 

(1) vField of the invention 

This invention relates generally to apparatus employed 
for making envelopes and bags and more particularly to 
apparatus for regulating the length of a patch of window 
material for an envelope or a bag. 

(2) Description of the prior art 

The window patch length in known envelope and bag 
making machinery is determined by the ratio of the gears 
or sprockets between the web pull rolls and a driven shaft 
that rotates at machine speed in a ?xed ratio with the 
main drive shaft and other components of the envelope 
or bag making machine. In order to change the window 
patch length, it is necessary to change the gear ratio 
between the machine shaft and the web pull rolls. The 
change in ratio changes the peripheral velocity of the 
web rolls and the relative rate at which the web of patch 
material is fed to the patch cutter. The knives of the patch 
cutter move into cutting relation at preselected constant 
intervals determined by the speed of the vacuum roll. 
By changing the gearing to ‘reduce the speed of the web 
pull rolls relative to the envelope machine speed, the 
length of the patch is proportionately reduced. The con 
verse occurs when the peripheral velocity of the web pinch 
rolls is increased. U.S. Pats. 3,431,820; 3,416,414; 2,986, 
976; 2,209,348 and 2,996,962 disclose apparatus for cut 
ting envelope patch material and positioning the patch 
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material in overlying relation with the window of an 
envelope blank. 
The known method and apparatus for regulating window 

patch length by changing the gears ‘and/or sprockets be 
tween the web pull rolls and a machine shaft have several 
substantial disadvantages. The time required to change 
from one patch length to another is substantial because 
several machine components must be removed and re 
placed by other machine components of different ratios. 
After installation, the components must be readjusted 
and properly timed. An inventory of a substantial num 
ber of gears or sprockets is necessary to cover a relative 
ly broad range of patch lengths that are now required for 
envelopes having windows of different lengths. Further, 
there is no assurance with the inventory of different 
ratio gears or sprockets that a combination is present to 
provide an unconventional window length. The mechani 
cal gear connection is relatively in?exible and the patch 
length can not be varied to suit particular gumming con 
ditions while the machine is running. It is necessary to 
stop the machine and make the time consuming sprocket 
or gear change. There is a need, therefore, for apparatus 
to quickly and effectively change the length of the window 
patch severed by the patch cutter and positioned on the 
window of an envelope blank. 

SUMMARY OF THE INVENTION 

The hereinafter described invention relates to appara 
tus for severing window patches from a supply web and 
includes a pair of web pull rolls and a rotatable patch 
transfer means for transferring the severed patches. A 
cutting means is associated with the patch transfer means 
and cuts patches from the web. The rotatable patch 
transfer means is driven at a predetermined ?xed 
selected speed and the web pull rolls are connected to 
the output shaft of a variable speed drive mechanism. The 
input shaft of the variable speed drive mechanism is con 
nected to a machine shaft that rotates in a ?xed ratio with 
the envelope machine main drive shaft. With this arrange 
ment, the speed of rotation of the variable speed output 
shaft is controlled to thereby control the peripheral speed 
of the web pull rolls which, in turn, controls the length 
of the patch material secured to the web patch transfer 
apparatus and severed by the patch cutter knives. 

Accordingly, the principal object of the invention is 
to provide window patch cutting apparatus in which the 
length of the patch severed from the web can be changed 
without replacement of gears, sprockets and the like. 

Another object of this invention is to provide apparatus 
for changing the length of the window patch while the 
machine is running. 
These and other objects and advantages of this inven 

tion will be more completely disclosed and described in 
the following speci?cation, the accompanying drawings 
and the appended claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The ?gure is a schematic view in side elevation illustrat 
ing schematically the components of the window patch 
severing apparatus and the manner in which the com 
ponents are driven. 

DESCRIPTION ‘OF THE PREFERRED 
EMBODIMENTS 

This invention may be employed with apparatus similar 
to that illustrated in US. Pats. 2,209,348; 2,996,962; 
3,416,414 and 3,431,830. Detailed descriptions of patch 
severing apparatus and the manner in which the apparatus 
is mounted in the frame of an envelope machine is shown 
and described in the prior art including the above patents. 

.ce 
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apparatus disclosed in the above-enumerated patents and 
the patents are incorporated by reference, herein. 

Referring to the drawing, there is schematically illus 
trated, patch severing apparatus generally designated by 
the numeral 10 that includes a reel 12 for a Web of win— 
dow patch material 14. Patch transfer apparatus generally 
indicated by the numeral 16 includes a vacuum roll 18 
mounted on a shaft 20. The shaft 20 is suitably supported 
in the envelope machine frame (not shown). The vacuum 
roll 18 has a series of rows of suction ports 22 that open 
onto the roll periphery 24. The rows of suction ports 22 
are connected to longitudinally extending vacuum pas 
sageways 26 which are connected through suitable valve 
means to a vacuum pump or similar device to provide a 
reduced pressure at the suction ports 22 when the suc 
tion ports are in preselected angular positions relative 
to the other components of the envelope machine. 
The vacuum roll 18 has a longitudinally extending 

slotted portion 28 in which there is suitably mounted a 
knife blade 30 that forms a portion of the window patch 
severing mechanism. Positioned adjacent to the vacuum 
roll 18 is a second or backing knife blade 32 that is 
adjustably mounted in a support 34. The knife blade 
32 extends longitudinally relative to the vacuum roll 18 
and is movable radially toward and away from the knife 
blade 30 by means of adjustment mechanism 36. With 
this arrangement, the knife blades 30 and 32, when ad 
justed and in the position illustrated in the drawing, are 
arranged to sever a window patch from the web of window 
patch material. 
A shaft member 38 is schematically illustrated in the 

drawing and designates either the envelope machine main 
drive shaft or a shaft drivingly connected to the envelope 
machine drive shaft. For convenience, the shaft 38 will 
hereinafter be referred to as the envelope machine main 
drive shaft, although it should be understood that the 
shaft 38 may be a shaft of one of the other envelope 
machine components that is in turn, directly connected 
to the envelope machine main drive shaft. 
The main drive shaft 38 rotates at a ?xed speed so that 

the remaining components of the envelope machine con 
nected thereto are arranged to operate in timed relation 
to each other. Thus, the printing, panel cutting, patch 
gumming and patch applying to the envelope is in timed 
relation for the cutting, gumming and applying opera 
tions to be accomplished while an envelope blank is prop 
erly positioned relative to the component for cutting, 
gumming or applying patch material. The drive shaft 38 
is connected to the vacuum roll shaft 20 by suitable 
shafting and gearing. The drive connection between the 
drive shaft 38 and the vacuum roll shaft 20 is schemati 
cally indicated by the dash-dot line 40. With this arrange 
ment, the vacuum roll 18 is driven by the envelope ma 
chine main drive shaft in a ?xed speed ratio relative 
thereto. The speed or peripheral velocity of the vacuum 
roll 18 is thus tied into the remainder of the envelope 
machine for timed operation therewith to position win 
dow patches over the window panels formed in the en 
velope blanks. 

Positioned adjacent to the vacuum rolls are a pair of 
web pull rolls 42 and 44. The web pull rolls 42 and 44 
have peripheral surfaces 46 and 48 that are in abutting 
relation to each other and are arranged to frictionally 
engage the web of Window patch material 14 therebe 
tween. The web pull rolls 42 and 44 are preferably geared 
to each other and further include a resilient device to 
urge the peripheral surfaces into abutting relation. An 
idler roll 50 is positioned between the web pull rolls 42 
and 44 and the web reel 12. The web of window patch 
material 14 is threaded around the periphery of the idler 
roll 50 and between the Web pull rolls 42 and 44, The 
unsevered end 52 of the web 14 is positioned in overlying 
relation with the suction ports 22 of the vacuum roll 18. 
A variable speed drive generally designated by the 

numeral 54 is positioned between the main drive shaft 
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38 and the drive for the web pull rolls 42 and 44. The 
variable speed drive 54 is preferably a P.I.V. gear type 
variable speed drive manufactured by the Link Belt Com 
pany. A suitable P.I.V. variable speed drive is described 
in Kents Mechanical Engineers Handbook, 11th Edition, 
Section 24, beginning on page 72. Brie?y, a suitable 
P.I.V. variable speed gear drive includes pairs of conical 
discs mounted on shafts that serve as input and output 
shafts. The conical discs have radial teeth formed in their 
conical faces and the conical discs are arranged to move 
axially toward and away from each other on their respec 
tive shafts. An endless chain is reeved between the conical 
discs and has portions engaging the radial slots thereon. 
Movement of the pairs of discs toward and away from 
each other changes the speed ratio between the input 
and output shafts. Thus, for example, movement of the 
discs on the input shaft in one direction and correspond 
ing movement of the discs on the output shaft in the 
opposite direction, will provide a change in the speed 
ratio of the input and output shafts. It should be under 
stood that although the P.I.V. gear variable speed drive 
is preferred, other types of variable speed drives, as for 
example, the Reeves variable speed transmission or the 
Graham variable speed transmission could also be used. 
It is preferred, however, that the input and output shafts 
of the variable speed drive be mechanically connected 
to each other to eliminate undesired speed variations 
therebetween. 
The variable speed drive 54 has an input shaft 56 

and an output shaft 58. A sprocket ‘60 is connected to 
the input shaft 56 and a sprocket 62 is connected to‘ the 
drive shaft 38. An endless chain 64 is reeved about the 
sprockets 60 and 62 so that the input shaft 56 of the 
variable speed drive 54 is driven at a ?xed ratio to the 
machine drive shaft 38. Thus, the variable speed input 
shaft 56 is directly connected to the envelope machine 
drive shaft 38 in a manner similar to the shaft 20 of 
vacuum roll 18. 
The web pull roll 44 has a sprocket ‘64 secured thereto 

for rotation therewith and the output shaft 58 of variable 
speed drive 54 has a sprocket 66 mounted thereon, An 
endless chain 68 is reeved about the sprockets 64 and 
66 so that the web pull rolls 42 and 44 are driven at 
a ?xed ratio to the speed of the output shaft ‘58. An 
adjusting ‘knob 70 is provided on the variable speed 
drive to increase or decrease the differential in speed be 
tween the input and output shafts of variable speed drive 
54. 
The above patch severing apparatus 10 is arranged 

to sever window patches of variable length even while 
the envelope machine is running and operates in the 
following manner. The web of patch material 14 mounted 
on the reel 12 is threaded around the idler roll 50 and 
between the web pull rolls 42 and 44. The unsevered 
end 52 of web 14 is in overlying relation with the vacuum 
roll periphery 24 and with the ‘suction ports 22 in the 
vacuum roll 18. The web 14 is frictionally engaged by 
the peripheral surfaces 46 and 48 of web pull rolls 42 
and 44 and is engaged by suction to the surface 24 of 
vacuum roll 18. 
The vacuum roll 18 is driven at a ?xed ratio to the 

drive shaft 38 and thus, rotates in timed relation with 
the other components of the envelope machine and the 
knives 30 and 32 of the patch severing apparatus are 
in cutting relation to each other at predetermined ?xed 
time intervals. Thus, the length of the web that has 
passed beneath the knife blade 32 determines the length 
of the patch severed thereby when the vacuum roll 18 
rotates to a position as illustrated in the drawing. The 
web pull rolls 42 and 44 pull the web 14 off of the 
reel 12 and supply the web to the vacuum roll 18 and 
the patch severing knife blades. Thus, the relative speed 
of the web pull rolls 42 and 44 determines the length 
of the web 14 fed to the patch severing apparatus during 
the interval of time required for the vacuum roll to corn 
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plete a revolution and position the knives in cutting re 
lation. 
The speed of the web pull rolls 42 and 44 can be 

varied by changing the ratio between the variable speed 
drive input shaft 56 and output shaft 58. Since the input 
shaft 56 is rotating at a ?xed speed, the speed of the 
output shaft 58 can be increased or decreased relative 
thereto. Where it is desired to increase the window 
patch length, the knob 70 is rotated to increase the out 
put speed of the output shaft 58 so that the speed of 
the web pull rolls 42 and 44 is proportionately increased 
through the sprockets 60 and 62 and the endless chain 
68. The increase in speed of the web pull rolls 42 and 
44 supplies a greater length of window patch web 14 
to the vacuum roll 18 between the time intervals at 
which the web end portion is severed by the cutting knives 
30 and 32. Conversely, the length of the patch can be 
reduced by reducing the speed of the variable speed out 
put shaft 58 and thus, the web pull rolls 42 and 44 so 
that a shorter length of web 14 is supplied to the surface 
of vacuum roll 18 during the time required for a revo 
lution of the vacuum roll 18 and the severing of the 
window patch from the web. 

With the above arrangement, it will be apparent that 
the patch length adjustment can be made by merely 
turning a calibrated dial and any desired patch length 
can thus be programmed, either manually or automatical 
ly, into the machine within a very short time. One of 
the substantial advantages of the above described window 
patch severing apparatus is the ?ne adjustment of the 
patch length that can be made while the machine is in 
operation for carefully controlled edge gumming of the 
window patch. 

According to the provisions of the patent statutes, the 
principle, preferred construction and mode of operation 
of the invention have been illustrated and described. 
However, it should be understood that, within the scope 
of the appended claims, the invention may be practiced 
otherwise than as speci?cally illustrated and described. 

I claim: ' 

1. Apparatus in an envelope machine for severing 
window patches of variable length from a web of patch 
material while the envelope machine is running compris 
mg: 

a rotatable patch transfer means operable to engage 
and transfer a window patch severed from a web 
of window patch material, 

cutting means operable to sever lengths of window 
patch material from said web, 

means to actuate said cutting means at preselected 
fixed time intervals, 

a pair of web pull rolls positioned in abutting re 
lation with each other and operable to feed the 
web of window patch material to said cutting means 
and said patch transfer means, 

a variable drive mechanism having an input shaft and 
an output shaft, 

said input shaft drivingly connected to said envelope 
machine drive shaft so that said input shaft is driven 
at a ?xed ratio relative to said envelope machine 
drive shaft, 

said output shaft drivingly connected to said pair of 
web pull rolls so that said web pull rolls are driven 
at a ?xed ratio to the speed of said output shaft, and 

said variable speed drive mechanism operable to 
change the speed of said output shaft while said 
input shaft speed remains substantially constant to 
thereby change the length of said patch material 
fed to said cutting means between actuations of said 
cutting means to thereby change the length of the 
patch severed from said web of window patch ma 
terial. 
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2. Apparatus in an envelope machine for severing 

window patches of variable length as set forth in claim 
1 in which 

said rotatable patch transfer means includes a vacuum 
roll having a plurality of suction ports on the periph 
ery thereof, said vacuum roll arranged to engage 
the severed window patches and transfer said 
window patches. 

3. Apparatus in an envelope machine for severing 
window patches of variable length as set forth in claim 
2 in which 

said cutting means includes a ‘?rst knife blade secured 
to said vacuum roll and terminating adjacent the 
periphery thereof and a second knife blade posi 
tioned in parallel overlying relation to said vacuum 
roll, said knife blades operable to sever patch ma 
terial positioned therebetween. 

4. Apparatus in an envelope machine for severing 
window patches of variable length as set forth in claim 
2 which includes 
means drivingly connecting said vacuum roll to said 

envelope making machine drive shaft so that said 
vacuum roll is driven at a ?xed ratio relative to said 
envelope machine drive shaft. 

5. Apparatus in an envelope machine for severing 
window patches of variable length as set forth in claim 
4 in which 

said vacuum roll is arranged to rotate relative to the 
end portion of said unsevered web of window patch 
material positioned thereon so that said unsevered 
end portion of said web slides on said vacuum roll 
until said cutting means ‘severs a length of said 
window patch material from said web. 

6. Apparatus in an envelope machine for severing 
Window patches of variable length as set forth in claim 
1 in which 

said web pull rolls are connected to each other for 
timed rotation relative to each other. 

7. Apparatus in an envelope machine for severing 
window patches of variable length as set forth in claim 
1 which includes: 
means to rotatably mount said web of window patch 

material adjacent to said web pull rolls. 
8. Apparatus in an envelope machine for severing 

window patches of variable length as set forth in claim 
1 which includes: 

a sprocket on said variable speed drive input shaft, 
a sprocket on a shaft drivingly connected to said main 

drive shaft, . . r f 1 
an endless chain reeved about said sprockets and 

arranged to rotate said input shaft at a ?xed ratio 
with said main drive shaft. 

References Cited 

UNITED STATES PATENTS 

1,833,011 11/1931 Aldrich ____________ _. 53-389 
3,276,183 10/1966 Carlisle __________ __ 93-34 X 
3,294,301 12/1966 Richter __. ______ __.__ 93-34 X 

3,400,641 9/1968 Stemmler ____. ____ __ 93-61 A 
3,408,908 11/1968 Berkowitz ________ __ 93-61 A 
3,412,655 11/1968 Kranz ____________ __ 93-61 A 
3,431,830 3/1969 Stovall ____ _-_____ 93-61 A 
3,435,739 4/1969 Neunkirchen. _______ __ 93-61 A 
3,438,310 4/1969 Woodruif ____. _____ __ 93-1 G 

3,468,227 9/1969 Volks ___________ __ 93-61 A 
3,490,196 1/ 1970 Sorensen __v ____ __,__ 53-389 X 

WAYNE A. MORSE, Primary Examiner 

US. Cl. X.R. 

53-389; 93-1 G, 35 M W, 58.4 


