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Apparatus and methods for opening letter envelopes 
or the like which comprise a feed hopper adapted to 
receive a stack of unopened envelopes lying on one 
another, an output hopper adapted to receive the en 
velopes after they have been opened, and means for 
successively transporting individual envelopes from 
the bottom of the stack in the feed hopper past a cut 
ting means that is adapted to cut a longitudinal edge 
of the envelopes during transport. The apparatus and 
methods disclosed also include provision for urging 
the envelopes against the cutting means during trans 
port, and a vacuum system is utilized for insuring effi 
cient and reliable transporting of the envelopes and 
for capturing paper particles that are cut from the en 
velopes as they are opened. 

16 Claims, 12 Drawing Figures 
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METHOD AND APPARATUS FOR OPENING 
LETTER ENVELOPES 

This application is a continuation-in-part of our co 
pending parent application Ser. No. 275,560, filed July 
27, 1972. Said parent application Ser. No. 275,560, 
which is now abandoned, and the present application 
are assigned to a common assignee. 
This invention relates to letter opening equipment 

and, more particularly, to methods and apparatus for 
automatically opening letter envelopes. 

It is quite apparent that many companies and institu 
tions that have a large volume of incoming mail experi 
ence considerable lost time and inconvenience in man 
ually opening letter envelopes. In banks and other insti 
tutions where hundreds, or even thousands, of letters 
are received virtually every day, there exists a definite 
need for apparatus that will rapidly and automatically 
open letter envelopes without damaging their contents. 
Accordingly, it is an object of the present invention 

to provide improved methods and apparatus for reli 
ably and rapidly opening letter envelopes. 
Another object of the present invention is to provide 

apparatus that is adapted to open envelopes of varying 
size and which does not require precise alignment of 
the envelopes as they are placed in the feed tray. 
Yet another object of the invention is to provide 

automatic letter opening apparatus which cuts only a 
small portion of one longitudinal edge of an envelope 
to open it and thus substantially prohibits damage to 
the contents of the envelope. 

Still another object lies in the provision of a vacuum 
system that produces a suction force for holding the 
letters being transported to the output tray or hopper 
and for capturing the paper particles that are cut from 
the envelopes during operation. 
A more specific object of the present invention is to 

provide apparatus which successively transports indi 
vidual envelopes from a feed hopper to an output 
hopper and is adapted to insure contact of one longitu 
dinal edge against the cutting means during the trans 
port of the individual letter envelopes. 
Yet another specific object of the present invention is 

to provide apparatus for reducing the envelope-to 
envelope friction of the envelope stack in the feed tray 
or hopper to insure that the envelopes are sequentially 
and successively transported past the cutting means. 

Still another object of the present invention lies in the 
provision of automatically controlling the apparatus 
such that the apparatus will automatically shut down if 
a jam condition is experienced or when the output tray 
or hopper is full. 
An additional object of the present invention is to 

provide an apparatus having an auxiliary cutting means 
which is adapted to open envelopes of extraordinary 
size and which are incapable of being transported from 
the feed hopper to the output hopper. 
These and other objects and advantages of the pres 

ent invention will become apparent from the ensuing 
specification and drawings, in which: 
FIG. 1 is a perspective view of one embodiment of 

automatic letter opening apparatus incorporating fea 
tures of the present invention; 
FIG. 2 is an exploded perspective view of the appara 

tus of FIG. 1, with portions removed, and particularly 
illustrating one form of vacuum system itable for use 
with the present invention; 

5 

O 

15 

20 

25 

30 

40 

45 

SO 

55 

60 

65 

2 
FIG. 3 is a front view of a portion of the apparatus 

shown by way of example in FIG. 1; 
FIG. 4 is a top plan view of a portion of the exem 

plary apparatus shown in FIG. 1, here taken generally 
along the line 4-4 of FIG. 3; 
FIG. 5 is an exploded, fragmentary perspective view, 

particularly illustrating the relationship of envelopes, 
transport belt, and the transport vacuum manifold in 
accordance with one exemplary form of the invention; 
FIG. 6 is a partial perspective view, particularly illus 

trating cutting means and guide means suitable for use 
with the present invention; 
FIG. 7 is a perspective plan view of a portion of the 

exemplary apparatus of FiG. 1, particularly illustrating 
the drive means for the transport belt and cutting 
means, 

FIG. 8 is a sectional view taken substantially along 
the line 8-8 of FIG. 3, here particularly illustrating 
details of the cutter and transport mechanisms; 

FIG. 9 is an exploded, fragmentary perspective view 
similar to FIG. 5, but here depicting a slightly modified 
form of the present invention; 
FIG. 10 is an enlarged, fragmentary perspective 

view of a modified form of vacuum system suitable for 
use with the present invention, here shown with the 
front of the housing removed and with the hinged cover 
open so as to expose the interior portions of the vac 
uum housing; and 
FIGS. 11 and 12 are enlarged fragmentary side and 

plan views respectively illustrating details of an adjust 
able bleed mechanism utilized to control the low 
vacuum side of the modified form of the system shown 
in FGS. 9 and 10. 
While the present invention is susceptible of various 

modifications and alternative forms, certain specific 
embodiments thereof have been shown by way of ex 
ample in the drawings and will herein be described in 
detail. It should be understood, however, that it is not 
intended to limit the invention to the particular forms 
disclosed but, on the contrary, the intention is to cover 
all modifications, equivalents, and alternatives falling 
within the spirit and scope of the invention as expressed 
in the appended claims. 
Referring to the drawings and particularly FIGS. 1 

and 2, apparatus 10 embodying features in accordance 
with one exemplary form of the present invention is 
shown having a feed hopper or tray 12 for receiving a 
stack of unopened envelopes 13, an output hopper or 
tray 14, and a transport means indicated generally at 
16, which successively advances the lowest letter enve 
lope from the input hopper to the output hopper and, in 
so doing, advances the letters past a cutting means 
which cuts a longitudinal edge from each of the envel 
opes as they are transported. The apparatus 10 has a 
centrally located control panel, indicated generally at 
20, which controls the operation of the apparatus and 
also provides a visual monitor for indicating the various 
running conditions at any time. 
To transport the letter envelopes from the feed 

hopper to the output hopper, and referring to FIGS. 2 
and 3, a flexible endless belt 22 is provided which 
moves in a generally flat elongated loop, the upper 
portion of which extends from a point adjacent the 
lower left wall of the feed hopper 12 to a point adjacent 
the edge of the output hopper 14. The belt is positioned 
at an angle relative to a horizontal plane as shown in 
FIG. 3 so that the lowermost letter envelope being 
transported from the feed hopper will exit into the 
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upper portion of the output hopper to enable accumu 
lation of letters in the output hopper. A transport vac 
uum manifold 24 is provided immediately adjacent the 
upper portion of the loop and is adapted to communi 
cate a vacuum supply to the underside of the upper 
flight of the belt 22. As best shown in FIG. 5, the mani 
fold 24 is rectangular in cross section and has a narrow 
slot 25 extending substantially its entire length. The 
belt 22 is in turn provided with a number of apertures 
26 which are in alignment with the slot 25 in the mani 
fold 24 and thereby communicates vacuum to the en 
velopes being transported and proveds a holding force 
to insure that the letter envelopes are held to the belt 
and will thereby be advanced as the belt moves. 

In keeping with an important aspect of one embodi 
ment of the present invention and referring to FIGS. 2 
and 5, the apertures 26 are preferably placed a prede 
termined distance from each side of a raised frictional 
surface 27 which may be latex rubber or the like. As 
soon as a pair of apertures 26 reach the upper portion 
of the endless loop during movement of the belt, the 
vacuum will engage the lowest envelope and advance it 
out of the feed hopper. The distance between adjacent 
raised surfaces 27 is greater than the average length of 
a business envelope, for example 15 to 16 inches, so 
that as the belt moves the envelopes will be transported 
past the cutting means to the output tray with a reason 
able spacing between adjacent envelopes. 
While the shape of each of the raised surfaces 27 is 

not particularly critical and is shown in FIGS. 2 and 5 
to be of a small circular configuration, it is important 
that the height of the surfaces be within the range of 
approximately 1/16 to '6 inch so that as the belt ad 
vances and one of the raised surfaces comes into 
contact with the underside of the stack of envelopes 13 
in the feed hopper, that it jar orjostle the stack. This is 
important in reducing the envelope-to-envelope fric 
tion that is present in the stack of envelopes 13 and 
enables the lowest envelope to be transported to the 
moving belt 22. In this connection, it has been observed 
that the vacuum force communicated through the aper 
tures 26 is often insufficient to "break away' a single 
lowermost envelope from the stack in the absence of a 
raised frictional surface such as the surface 27. It is also 
important in this embodiment of the invention that the 
distance between the surface 27 and the adjacent aper 
tures 26 be at least about 1 inch and preferably be 
tween l inch and 2 inches so that the raised surfaces 
will not interfere with the vacuum force holding the 
envelopes to the belt. It has been found that most letter 
envelopes are sufficiently flexible so that they will be 
held by the vacuum being communicated through the 
apertures when a 6 inch high raised surface is used 
together with a 1% inch spacing between the raised 
surface and each of the apertures. 

In the event the envelope-to-envelope friction in the 
feed hopper is not completely overcome by the jarring 
effect of the raised surface 27 of the transport belt, and 
two letters are simultaneously advanced, a bracket 28 
having flexible rubber member 29 is located adjacent 
the opening in the feed hopper for the purpose of re 
straining the envelope that is riding on top of the lower 
most envelope from being transported out of the feed 
tray 12 until the lower-most envelope has exited the 
feed tray, 
Turning now to FIGS. 2, 6 and 8 it is preferred that 

the width of the belt 22 be less than the width of the 
envelopes being opened and, accordingly, a support 
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4 
transport guide 30 is provided in the same plane as the 
upper portion of the belt loop. A rear generally vertical 
transport guide 32 having an angled portion 34 is also 
provided to accurately position the envelopes as they 
pass the cutting means. The rear guide angled portion 
34 is positioned immediately adjacent the supporting 
transport guide 30 and provides a downward compo 
nent of force that tends to prevent the letter envelopes 
from climbing up the rear transport guide 32 during 
movement and thereby escape engagement with the 
cutting means. 
To cut the longitudinal edge of the envelopes being 

transported, a circular toothed slitting or cutting saw is 
illustrated in FIG. 6, although an abrasive wheel or the 
like may be provided. The cutting saw is preferably 
about 3 inches in diameter and is rotated so that the 
cutting action is downwardly toward the support trans 
port guide 30 during engagement with the envelope 
being opened. With the slitting saw rotating in this 
direction, the supporting transport guide functions 
much the same as an anvil and insures a uniform cut 
ting action. As is clearly illustrated in Flo. 6, an open 
ing 38 is provided in the angled portion 34 of the rear 
transport guide 32 and extends into the support trans 
port guide 30 a predetermined distance. The cutting 
saw 36 is preferably positioned so that the outer periph 
ery thereof extends beyond the rear transport guide a 
small distance, for example, about 300ths of an inch to 
insure that the cutting saw does not damage the con 
tents of the letter being opened. 

In keeping with the invention, the speed of the rota 
tion of the cutting saw is preferably within the range of 
5000 to 7000 rpm so that a clean cut of the longitudinal 
edge is made without providing excessive resistance to 
the movement of the letter being transported. To this 
end, it has been found with a 3 inch diameter cutting 
saw, that rotational speeds less than 5000 rpm have 
generated sufficient resistance to movement that a jam 
condition has often occurred. It should be understood 
that preferred rotational velocities would be somewhat 
different depending upon the diameter of the saw being 
used. It is also preferred that the axis of the slitting saw 
36 be slightly above the supporting transport guide 30, 
for example, about one to two tenths of an inch. As is 
best shown in FIG. 3, the plane of the cutting saw 36 is 
perpendicular to the plane of the transport belt 22. 

in accordance with another important aspect of the 
present invention, the transport belt 22 is positioned at 
an angle relative to the rear transport guide 32 as best 
shown in FIGS. 4 and 6, and is so positioned to urge the 
envelope into contact with the rear transport guide and 
therefore the cutting saw. While the angle is not 
deemed critical, and depends in part upon such factors 
as the distance between the feed and output hoppers, 
the exact placement of the cutting saw relative to the 
length of travel during transport and the like, the angle 
illustrated is preferably within the range of about 10' to 
20, and is specifically illustrated to be about 15. It 
should be understood that letters can be placed in the 
feed hopper with some degree of misalignment so that 
when they are advanced by the transport belt, the angu 
lar orientation of the belt relative to the guide wall will 
urge the letter toward the rear transport guide 32 and 
thus insure contact of the longitudinal edge of the enve 
lope with the cutting saw and thereby insure a generally 
uniform and reliable cutting action. in this connection, 
it was previously mentioned that the transport belt 
extended from a point adjacent or near the left edge of 
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the feed hopper as shown in FIGS. 2 and 3. This is 
preferred so that the apertures 26 and raised surfaces 
28 on the belt will engage the envelope being trans 
ported rearwardly or upstream of the transverse center 
line of the envelope. By engaging the rearward half of 
the envelope being advanced, the entire longitudinal 
edge of the envelope is brought into contact with the 
rear transport guide and therefore the cutting saw 
rather than only a small portion of the forward edge 
thereof. It should be understood that engagement by 
one of the raised surfaces at a location ahead of the 
center line of the envelope would frequently urge only 
the forward edge against the rear transport guide and 
the rear portion of the envelope would remain away 
from it, since no force would be applied to the rear 
portion tending to urge it to firmly abut against the rear 
transport guide. 

in keeping with yet another aspect of the present 
invention, the transport belt also has its edge near the 
front of the apparatus slightly higher than the opposite 
edge. As best shown in FIG. 2, the belt is positioned at 
an angle of about 15 along the entire upper portion of 
the loop around which it travels. This angular orienta 
tion has the effect of utilizing a component of gravita 
tional force to more accurately align the letters in the 
feed tray since the continuous jostling of the letters by 
the raised surfaces tends to cause the letters to become 
more accurately aligned as they reach the lower posi 
tion in the feed hopper or tray. 
In keeping with the invention, provision is made for 

opening envelopes of extraordinary size by the place 
ment of a second cutting saw 40 near the front center 
portion of the apparatus. The cutting saw 40 is posi 
tioned adjacent a horizontal slot 42 which acts as a 
guide enabling an operator to place an edge of an enve 
lope into the slot and slide it into contact with the 
cutting saw and thereby open the envelope. The cutting 
saw 40 is preferably of substantially similar construc 
'tions as the cutting saw 36 previously described. To 
drive the cutting saws 36 and 40, an electric motor or 
the like 44 is provided with an output shaft 46having a 
pair of pulleys 48, 50 attached thereto which drive 
flexible belts 52, 54 or the like which also ride on pull 
leys 56, 58 associted with the cutting saws 40 and 36, 
respectively, as shown in FGS. 3 and 7. 
To drive the transport belt 22, another electric motor 

60 or the like, is provided and has a pulley 62 attached 
to its drive shaft 64. A belt 66 rides on the pulley 62 as 
well as another pulley 68 that is attached to a shaft 70 
which also has a drive roller 72 for driving the transport 
belt 22. At the opposite end of the elongated loop is a 
second freely rotatable roller 74 around which the 
transport belt is driven. Since the apparatus is designed 
for rapid operation, and will open up to 450 envelopes 
per minute, the transport belt moves the envelopes 
quite rapidly. Because of the upward inclination of the 
belt, one or more flexible deflectors 76 may be advan 
tageously attached near the output hopper to down 
wardly deflect the envelopes so that they will enter the 
output hopper. 
Turning now to the vacuum system associated with 

the embodiment of the invention heretofore described, 
a vacuum motor (not shown) is located in an enclosure 
80 positioned toward the rear of the apparatus, as 
shown in FIG. 2. The motor is preferably of a size 
which will generate sufficient vacuum to adequately 
hold the letters to the transport belt as well as provide 
a capability for capturing the paper particles that are 
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6 
cut from the envelopes during operation. In this con 
nection, for example, a horsepower electric vacuum 
producing source capable of producing a vacuum of 
about 55 to 60 inches of water when operating in a 
sealed condition has been found to be sufficient. The 
enclosure has a generally horizontal manifold 82 for 
communicating vacuum to the transport vacuum mani 
fold 24 through flexible conduits or hoses 84 and 86, 
and to relatively small enclosures 88 and 90 enclosing 
the cutting saws 36 and 40 through hoses 92 and 94, 
respectively. Thus, as the paper particles are produced 
by the cutting action of the saws, the vacuum force 
sucks the particles through the hoses 92 and 94 into the 
enclosure 80 which preferably has a bag 97 therein to 
capture the particles. 
Another flexible conduit or hose 96 may be provided 

to communicate vacuum to the back wall of the output 
hopper for the purpose of insuring correct alignment of 
a letter envelope receiving carton 98 which may be 
placed in the output hopper. It should be understood 
that if the carton 98 is not aligned with the opened 
envelopes being transported to the output hopper, the 
letters may strike the side walls of the carton and pro 
duce a jam condition in a very short time. The vacuum 
force will correct any slight misalignment caused by an 
operator who may have failed to accurately position 
the carton during its insertion into the output hopper. 

In keeping with the present invention, the exemplary 
apparatus has an electrical control system which is of 
conventional design and therefore has not been shown 
in detail. Referring to FIG. 1, the control panel 20 
includes a resettable counter 102, thumbwheel 
switches 103 for preselecting the quantity of open en 
velopes to be delivered to the envelope receiving car 
ton 98, a main power switch 104, a cutter switch 106, 
a transport switch 108, a full indicator light 110 and a 
jam indicator light 112. To start the apparatus, the 
operator merely inserts a stack of letters in the input of 
feed hopper, depresses the main power switch, which 
must be on for any of the motors to be operable. The 
operator then depresses the cutter switch which turns 
on the vacuum system as well as the cutter drive motor 
44. After the cutter switch 106 is turned on, the opera 
tor merely depresses the transport switch 108 which 
turns on motor 60 and causes the transport belt 22 to 
begin moving. Referring to FIG. 3, a jam indicator 
circuit comprising a light source 114 and a photoelec 
tric sensor 116 is positioned immediately adjacent the 
transport belt near the output hopper 14. A timing 
circuit is associated with he photoelectric circuit so 
that ajam condition will not be indicated unless a letter 
envelope opens the photoelectric circuit for a predeter 
mined time which is longer than the time necessary for 
a single letter to pass during operation. If, for example, 
a jam condition is experienced, the envelopes will 
block the photoelectric circuit for a time longer than 
should be required and this. condition will cause the 
transport motor 60, the cutter motor 44 and the vac 
uum system to shut off. A second photoelectric circuit 
comprising a photocell 118 and another light source 
(not shown) is positioned near the upper portion of the 
output hopper and is effective to indicate when the 
carton 98 is full. Breakage of the photoelectric circuit 
will shut of the transport motor and thereby stop feed 
ing of envelopes through the apparatus. At this point, 
the operator may remove the filled carton of opened 
envelopes, insert another carton, and depress the trans 
port button causing the continued operation of the 
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apparatus. 
While the invention has heretofore been described in 

connection with an embodiment utilizing a raised fric 
tional surface--e.g., the surface as shown in FIG. 5-- 
-interposed between a pair of vacuum transmitting 
apertures 26, it is not limited to that specific construc 
tion and other embodiments may be employed to effect 
the desired jostling of the stack of envelopes in the feed 
hopper 12 of FIG. 1. For example, an alternative con 
struction that has been found to be quite satisfactory is 
illustrated by way of example in FIG. 9. 

In accordance with this alternative form of the inven 
tion as shown in FIG. 9, the endless transport belt 22 is 
provided with a series of vacuum transmitting apertures 
spaced apart by a distance somewhat greater than the 
average length of a business envelope-for example, 15 
to 16 inches apart-one such aperture being depicted in 
FIG. 9 at 120. A raised friction surface, here in the 
form of a flat square pad 121 of natural rubber or the 
like having a central aperture 122 somewhat larger 
than the belt aperture 120, is bonded to the belt 22 with 
the two apertures 120, 122 being coaxial. As in the 
form of the invention heretofore described in connec 
tion with FIG. 5, the particular dimensions employed 
are not critical, but advantageous results have been 
obtained utilizing a pad 121 approximately 1%inches 
square, 1/16 to % inch high, and having an aperture 
122 with a 1 inch diameter coaxial with a 42 inch diam 
eter aperture 120 in the belt 22. 

It will be appreciated upon comparison of the em 
bodiment of the invention shown in FG. 5 with that 
shown in FIG. 9 that, whereas the former provides a 
pair of vacuum transmitting apertures on either side of 
a raised frictional surface, the latter provides raised 
frictional surfaces on either side of a vacuum transmit 
ting aperture. In both cases, however, the net effect is 
that the raised frictional surface tends to jostle the 
stack of envelopes in the feed hopper (e.g., hopper 12 
in FIG. 1) so as to separate the lowermost envelope 
from the stack, while the aperture(s) permits commu 
nication of sufficient vacuum to firmly clamp the low 
ermost envelope 13 to the belt 22. 

In order to permit even more envelopes 13 to be 
stacked in the feed hopper 12 (FIG. 1), while at the 

e time insuring efficient and reliable removal of the 
ldwermost envelope from the stack and subsequent 
processing thereof irrespective of whether the system is 
being utilized to open relatively stiff envelopes of rela 
tively thin, light-weight envelopes, a modified vacuum 
system such as illustrated in FIGS. 9-12 may be em 
ployed. 

In keeping with this form of the invention, provision 
is made for allowing a relatively high vacuum to be 
communicated to the envelope being stripped from the 
bottom of the stack in the feed hopper, and a relatively 
lower vacuum to be communicated to the envelope as 
it progresses along the transport mechanism. To this 
end, and as best illustrated in FIG. 9, the transport 
vacuum manifold 24 is again provided with a narrow 
slot 25 extending substantially its entire length. How 
ever, in this form of the invention, the manifold 24 is 
provided with a transverse baffle 124 at approximately 
the midpoint, thus dividing the manifold into two sepa 
rate chambers--viz., a relatively high vacuum chamber 
125 and a relatively low vacuum chamber 126. The 
arrangement is such that as the belt 22 moves along its 
endless path, a raised surface thereon will engage the 
stack of envelopes 13 in the feed hopper 12 (FIG. 1), 
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8 
thereby jostling the stack and separating the lowermost 
envelope therefrom. Relatively high vacuum will be 
communicated from chamber 125 through the coaxial 
apertures 120, 122 (or through the pair of apertures 26 
if this modified vacuum system is used with the belt 
shown in FIG. 5) to firmly clamp the envelope to the 
belt and strip it from the stack. This permits more en 
velopes to be stacked in the feed hopper 12 (FIG. 1). 

In carrying out this modified form of the invention, a 
vacuum motor 128 is located in an enclosure 129, as 
best shown in FIG. 10. As the ensuing description pro 
ceeds, it will be understood that the enclosure 129 
shown in FIG. 10 and the vacuum system contained 
therein is somewhat similar in function and intended to 
replace the enclosure 80 and associated vacuum system 
previously described in connection with FIG. 2. The 
arrangement is such that the relatively high vacuum 
drawn by motor 128 is communicated through a hose 
or flexible conduit 130 directly connecting the motor 
128 (FIG. 10) to the high vacuum chamber 125 (FIG. 
9) in the transport manifold 24. At the same time, the 
relatively high vacuum drawn by the motor 128 is also 
communicated to a closed chamber (FIG. 10) located 
within enclosure 129 through a port 132. Those skilled 
in the art will appreciate that while the chamber 131 is 
shown open in FIG. 10, during operation of the equip 
ment the cover 134 of the enclosure 120 would be 
moved to the closed position, thereby closing chamber 
31. 
In keeping with this aspect of this invention provision 

is made for controllably regulating the degree of vac 
uum maintained within chamber 131. To accomplish 
this, an adjustable vacuum regulator, generally indi 
cated at 135 (FIG. 10-12), is mounted in the cover 134 
for permitting controlled bleeding of ambient air into 
the chamber 131, thereby controllably reducing the 
vacuum level therein. In the exemplary system, the 
regulator 135 comprises a metalbacked rubber disc 
136 which is slidably mounted on a bolt 138 that passes 
through the cover 135 coaxial with a circular array of 
bleed ports 139 formed in the cover. The disc 136 is 
adjustably biased into contact with the bottom of the 
cover 134 in underlying sealing relation to the ports 
139 by means of a spring 140 which surrounds the bolt 
138 and is bottomed at its upper end on the under 
surface of the disc 136 and at its lower end on a nut 41 
threadably engaged with the bolt 138. By threading the 
nut 141 onto the bolt 138, the spring 140 is com 
pressed, thereby increasing the pressure with which the 
pad 136 is urged into sealing relation with the bleed 
ports 139, reducing the flow of ambient air into the 
chamber 131, and thus increasing the vacuum level 
maintained in the chamber. Conversely, when the nut 
141 is unthreaded, the spring is extended, thereby re 
ducing the pressure with which the pad is urged into 
sealing engagement with the ports 139. This serves to 
let atmospheric pressure overcome, to a contollable 
extent dependent upon the spring tension, the spring 
bias, thereby permitting a controlled amount of air to 
bleed into chamber 131 and reducing the vacuum level 
therein. The controlled and reduced vacuum level is 
then communicated to the relatively low vacuum 
chamber 126 in the transport manifold 24 by means of 
a hose or other flexible conduit 142 (FIGS. 9 and 10). 

It has been found in the practice of the present inven 
tion that the arrangement of a 1 inch diameter aperture 
(FIG. 9) in the raised frictional surface 121 overlying 
and coaxial with a % inch diameter aperture 120 in the 
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belt 22, permits the envelope 13 being transported to 
be firmly clamped to the belt while, at the same time, 
there is a rapid transition from high to low vacuum as 
the apertures 120, 122 pass the baffle 124 separating 
the chambers 125 and 126. Moreover, the provision of 5 
the low vacuum side of the system imparts greater 
flexibility to the system since it can be more readily 
used with thin, light-weight envelopes. 

In keeping with the present invention, the enclosure 
129 serves also to house a vacuum bag 144 (FIG. 10) 
coupled to a second vacuum motor 145. The vacuum 
drawn in the bag 144 is communicated to a manifold 
146 having a plurality of hose connections; for exam 
ple, connections 148, 149 and 150. The connections 
148, 149 may be coupled directly to hoses (such as the 
hoses 92, 94 shown in FIG. 2) for removal of chips 
formed during envelope cutting operations; such chips 
being collected in the bag 144 for subsequent discard 
ing. Similary, the connection 150 may be coupled di 
rectly to a hose (sucy as the hose 96 shown in FIG. 2) 
for holding the envelope container 98 in place as previ 
ously described. 
Thus, it should be readily apparent that automatic 

letter envelope opening apparatus and methods have 
been described which provide reliable and fast opera 
tion and which satisfy all of the aforementioned objects 
and advantages. 
We claim as our invention: 
1. Apparatus for opening letter envelopes or the like, 

comprising, in combination: 
a feed hopper adapted to receive a stack of unopened 
envelopes lying on one another; 

an output hopper adapted to receive said envelopes 
after they have been opened; 

a flexible transport belt movable around a loop, the 
upper portion of which extends from beneath the 
upstream side of said feed hopper to a point adja 
cent said output hopper for successively transport 
ing individual envelopes from the bottom of said 
stack in said feed hopper to said output hopper; 

means for guiding said envelopes as they are trans 
ported to said output hopper, said guide means 
including a support transport guide portion lying 
substantially in the same plane as said upper por 
tion of said belt and a generally vertical rear trans 
port guide portion intersecting said support guide 
portion for accurately positioning said envelopes 
for engagement with said cutting means during 
movement of said envelopes, said generally vertical 
rear transport guide portion having a portion near 
said support guide portion that is positioned at an 
acute angle relative to said support guide portion 
so that said envelopes are restrained from moving 
upwardly from said support guide portion during 
transport thereof; 

means for cutting a longitudinal edge of said envel 
opes as they are transported to said output hopper, 
said cutting means being located adjacent said 
guide means; 

means for urging said longitudinal edge of said enve 
lope to firmly abut against said guide means during 
transport to insure substantially complete cutting 
of said longitudinal edge; and 

a vacuum manifold and a vacuum supply connected 
thereto, said manifold being positioned immedi 
ately below the upper portion of said loop and 
extending longitudinally from a point below said 
stack in said feed hopper to a point beyond said 
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10 
cutting means, said belt including at least one aper 
ture therein for communicating vacuum to said 
envelopes for holding said envelopes to said belt 
during transport thereof from said feed hopper 
stack, past said cutting means, and to a point be 
yond said cutting means. 

2. Apparatus as defined in claim 1 wherein said trans 
port belt is angled downwardly toward the rear of said 
apparatus so that envelopes in said feed hopper tend to 
move toward the rear thereof due to the jostling action 
caused by the raised surfaces contacting the bottom of 
said stack. 

3. Apparatus for opening letter envelopes or the like, 
comprising, in combination: 
a feed hopper adapted to receive a stack of unopened 
envelopes lying on one another; 

an output hopper adapted to receive said envelopes 
after they have been opened; 

a flexible transport belt movable around a loop, the 
upper portion of which extends from beneath the 
upstream side of said feed hopper to a point adja 
cent said output hopper for successively transport 
ing individual envelopes from the bottom of said 
stack in said feed hopper to said output hopper; 

means for guiding said envelopes as they are trans 
ported to said output hopper; 

means for cutting a longitudinal edge of said envel 
opes as they are transported to said output hopper, 
said cutting means being located adjacent said 
guide means; 

means for urging said longitudinal edge of said enve 
lope to firmly abut against said guide means during 
transport to insure substantially complete cutting 
of said longitudinal edge, and 

a vacuum manifold and a vacuum supply connected 
thereto, said manifold being positioned immedi 
ately below the upper portion of said loop and 
extending longitudinally from a point below said 
stack in said feed hopper to a point beyond said 
cutting means, 

said belt being formed with pairs of apertures for 
communicating vacuum to said envelopes for hold 
ing said envelopes to said belt during transport 
thereof from said feed hopper stack, past said cut 
ting means, and to a point beyond said cutting 
means, said apertures of each pair being located in 
predetermined relation on opposite sides of a 
raised frictional surface, said raised surfaces being 
spaced apart from one another along the length of 
said belt a predetermined distance which is greater 
than the length of said envelopes, said raised sur 
faces being effective to jostle said stack of envel 
opes in said supply hopper during movement of 
said belt to reduce the envelope-to-envelope fric 
tion within said stack and enable the lowermost 
envelope to be transported toward said output 
hopper. 

4. Apparatus as defined in claim 3 wherein said pre 
determined distance is within the range of about 1 and 
2 inches. 

5. Apparatus for opening letter envelopes or the like, 
comprising, in combination: 
a feed hopper adapted to receive a stack of unopened 
envelopes lying on one another; 

an output hopper adapted to receive said envelopes 
after they have been opened; 

a flexible transport belt movable around a loop, the 
upper portion of which extends from beneath the 
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upstream side of said feed hopper to a point adja 
cent said output hopper for successively transport 
ing individual envelopes from the bottom of said 
stack in said feed hopper to said output hopper; 

means for guiding said envelopes as they are trans 
ported to said output hopper; 

means for cutting a longitudinal edge of said envel 
opes as they are transported to said output hopper, 
said cutting means being located adjacent said 
guide means; 

said belt being positioned at an acute angle relative to 
said guide means so that said longitudinal edge of 
each of said envelopes is urged against said guide 
means during transport to insure substantially com 
plete cutting of said longitudinal edge; 

a vacuum manifold and a vacuum supply connected 
thereto, said manifold being positioned immedi 
ately below the upper portion of said loop and 
extending longitudinally from a point below said 
stack in said feed hopper to a point beyond said 
cutting means, said belt including at least one aper 
ture therein for communicating vacuum to said 
envelopes for holding said envelopes to said belt 
during transport thereof from said feed hopper 
stack, past said cutting means, and to a point be 
yond said cutting means, and 

a thin pad bonded to said belt and having an aperture 
therein coaxial with the aperture in said belt, said 
pad forming a raised frictional surface for jostling 
said stack of envelopes in said supply hopper dur 
ing movement of said belt so as to reduce the en 
velope-to-envelope friction within said stack and 
enable the lowermost envelope to be transported 
toward said output hopper. 

6. Apparatus as defined in claim 5 wherein the aper 
ture in said pad is larger than the aperture in said belt. 
7. Apparatus as defined in claim 6 wherein the aper 

ture in said pad is on the order of one inch in diameter 
and the aperture in said belt is on the order of one-half 
inch in diameter. 
8. Apparatus for opening letter envelopes or the like, 

comprising, in combination: 
a feed hopper adapted to receive a stack of unopened 
envelopes lying on one another; 

an output hopper adapted to receive said hopper 
envelopes after they have been opened; 

a flexible transport belt movable around a loop, the 
upper portion of which extends from beneath the 
upstream side of said feed hopper to a point adja 
cent said output hopper for successively transport 
ing individual envelopes from the bottom of said 
stack in said feed hopper to said output hopper; 

means for guiding said envelopes as they are trans 
ported to said output hopper; 

means for cutting a longitudinal edge of said envel 
opes as they are transported to said output hopper, 
said cutting means being located adjacent said 
guide means; 

means for urging said longitudinal edge of said enve 
lope to firmly abut against said guide means during 
transport to insure substantially complete cutting 
of said longitudinal edge; 

a vacuum manifold formed with two chambers, said 
chambers each being connected to a vacuum sup 
ply, said manifold being positioned immediately 
below the upper portion of said loop and extending 
longitudinally from a point below said stack in said 
feed hopper to a point beyond said cutting means 
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with one of said chambers being at the feed hopper 
end of said manifold and the other of said cham 
bers being at the opposite end of said manifold, 
said chamber at the feed hopper end of said mani 
fold being maintained at a higher vacuum level 
than the chamber at the opposite end of suid mani 
fold, and 

said belt including at least one aperture therein for 
communicating vacuum to said envelopes for hold 
ing said envelopes to said belt during transport 
thereof from said feed hopper stack, past said cut 
ting means, and to a point beyond said cutting 
leaS. 

9. Apparatus as defined in claim 8 wherein an enclo 
5 sure connected to said vacuum supply is positioned 

adjacent said cutting means so that paper particles 
removed from said envelopes during opening thereof 
are captured. 

10. Apparatus as defined in claim 8 wherein the vac 
20 uum level in said other chamber is adjustable. 

11. Apparatus as defined in claim 8 wherein said two 
vacuum chambers are connected to a common vacuum 
supply. 

12. Apparatus as defined in claim 1 wherein an ad 
25 justable vacuum regulator is included in the connection 
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between said vacuum supply and said other chamber. 
13. Apparatus for opening letter envelopes or the 

like, comprising, in combination: 
a feed hopper adapted to receive a stack of unopened 
envelopes lying on one another; 

an output hopper adapted to receive said envelopes 
after they have been opened; 

means for successively transporting individual envel 
opes from the bottom of said stack in said feed 
hopper to said output hopper; 

means for guiding said envelopes as they are trans 
ported to said output hopper; 

a cutting saw positioned adjacent said guide means 
and being rotatable in a direction downwardly 
toward said envelopes for cutting off the longitudi 
nal edges thereof; 

means for urging the longitudinal edges of said envel 
opes to firmly abut against said guide means during 
transport to insure substantially complete cutting 
of said longitudinal edge; and 

an auxiliary cutting wheel at the front of said appara 
tus for cutting a longitudinal edge of envelopes of 
extraordinary size. 

14. Apparatus as defined in claim 13 wherein said 
50 belt is positioned at an acute angle relative to said guide 
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means so that said longitudinal edge of each of said 
envelopes is urged against said guide means prior to 
reaching said cutting means during transport to said 
output hopper. 

15. A method of opening letter envelopes or the like, 
comprising the steps of the envelopes lying on one 
another, 
advancing a flexible belt around an elongated closed 

loop, said belt having one or more apertures 
formed therein, said belt also having one or more 
raised surfaces thereon adapted to jostle the bot 
tom of the stack and reduce the envelope-to 
envelope friction enabling the lowermost envel 
opes to be successively transported out of said feed 
hopper; 

moving said belt about said loop in such manner that 
it converges toward a guide means during its ad 
vancement and thereby urges said envelopes into 
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contact with said guide means to accurately posi 
tion said envelopes for cutting a longtidinal edge 
therefrom; 

cutting a longitudinal edge of said envelopes as they 
are advanced and thereby opening said envelopes; 

depositing said opened envelopes in an output 
hopper, and applying a suction force only through 
apertures in said belt located at points rearwardly 
of the transverse center line of each said envelope 
so that the envelopes are held to said belt as said 
belt advances the envelopes from said feed hopper 
and the entire longitudinal edge of each envelope is 
urged against said guide means as the belt advances 
the envelopes through said cutting operation and to 
a point in the vicinity of said output hopper. 

16. A method of opening letter envelopes or the like, 
comprising the steps of 
placing a stack of unopened envelopes in a feed 
hopper with the envelopes lying on one another; 

advancing a flexible belt around an elongated closed 
loop, said belt having one or more raised surfaces 
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14 
therein adapted to jostle the bottom of the stack 
and reduce the envelope-to-envelope friction en 
abling the lowermost envelopes to be successively 
transported out of said feed hopper, 

urging said envelopes against a guide means to accu 
rately position said envelopes and enable a longitu 
dinal edge to be cut therefrom; 

cutting a longitudinal edge of said envelopes as they 
are advanced and thereby opening said envelopes, 

depositing said opened envelopes in an output 
hopper; 

applying a suction force through one or more aper 
tures in said belt to hold said envelopes against said 
belt as said belt advances the envelopes from said 
feed hopper, through said cutting operation, and to 
a point in the vicinity of said output hopper; and 

applying a greater suction force to said envelopes in 
the vicinity of said feed hopper than in the vicini 
ties of said cutter and output hopper. 
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