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ABSTRACT OF THE DISCLOSUIRE 
A folding machine wherein the sheet is passed between 

two rolls and the first edge passes partially around one 
of the rolls, and hence a reversing roll and a nating 
roll co-act to reverse the direction of movement of the 
first edge to fold it in super-imposed relationship with re 
spect to the remainder of the sheet. 

This invention relates to a new and improved machine 
for automatically folding sheets or blanks at high Speeds. 
It is adapted, among other possible uses, for folding 
envelopes, such as record sleeves, for example. 

Heretofore, sheets such as envelope blanks have been 
folded by passing the sheet between a pair of rolls with 
the front edge thereof being held against one of the 
rolls by vacuum means to pass it partially around the roll. 
Thence, the vacuum is released and the direction of move 
ment of the front edge of the sheet is reversed, thereby 
folding said front edge in super-imposed relationship 
with respect to the remainder of the sheet. However, this 
has not been too satisfactory, especially when folding 
relatively large sheets at high speeds. The application and 
release of the vacuum is not positive enough so that every 
so often a sheet will not be folded properly. This, of 
course, means that the entire machine must be shut down 
and the defective blanks cleared therefrom, thereby caus 
ing additional labor as well as wasted production time. It 
is an object of my invention to overcome the difficulties 
encountered with Such prior art devices. 

In essence, the folding machine according to my in 
vention includes a first and a second roll arranged to re 
ceive a sheet to be folded therebetween. The first roll is 
provided with means for adhering the first edge of the 
sheet thereto for a portion of its revolution. A reversing 
rol is disposed in axially based relationship with re 
spect to said first roll and has an opposite direction of 
rotation with respect thereto. A mating roll is arranged to 
cooperate with said reversing roll to grip the first edge 
of the sheet therebetween during a portion of the revers 
ing rolls revolution so that the sheet passes partially 
around said first roll until the reversing roll and nating 
roll co-act to reverse the direction of movement of the 
front edge, thereby folding that edge over in super-in 
posed relationship with respect to the remainder of the 
sheet. 
As a feature of my invention, there may be a revers 

ing roll and a mating roll disposed at each end of Said 
first roll in order to provide a positive reversing action 
to the sheet. Another feature resides in the provision of 
apertures on the surface of said first roll which are con 
nected to a vacuum source during the initial movement 
of the front edge of the sheet and which are connected 
to a source of positive air pressure to release the front 
edge of the sheet during its reversing movement, thereby 
increasing the efficiency of the reversing movement. 

Another feature of my invention resides in the pro 
vision of a new and improved folding machine, which 
has means for mounting the mating rolls including a 
bracket pivotally mounted for positioning the mating roll 
between a first remote position to a second position 
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wherein the mating roll presses the front edge of the 
sheet against its reversing roll. The bracket is pivoted by 
cam means which function in fixed relationship with re 
spect to the first and second rolls. Further, resilient means 
are provided for urging the nating roll into engagement 
with its reversing roll for purposes of facilitating the grip 
ping action of the sheet therebetween. 

Still further according to my invention, I provide fold 
compressing rolls disposed adjacent the second roll to 
complete the sheet folding operation. Also, a paste-ap 
plying roll is disposed adjacent the second roll for ap 
plying paste to the flaps so that when the flaps are folded 
over by folding throat means disposed adjacent said paste 
applying roll, the flaps will be retained in their folded 
positions. 

In one form of my invention means are provided ad 
jacent the second roll for cutting a center opening through 
both the front wall and the back wall of a record sleeve 
envelope to provide a visual means for viewing the cen 
ter of a record. 

There has thus been outlined rather broadly the more 
important features of the invention in order that the de 
tailed description thereof that follows may be better un 
derstood, and in order that the present contribution to 
the art may be better appreciated. There are, of course, 
additional features of the invention that will be described 
hereinafter which will form the subject of the claims 
appended hereto. Those skilled in the art will appreciate 
that the conception on which this disclosure is based 
may readily be utilized as the basis for the designing of 
other structures for carrying out the several purposes of 
the invention. It is important, therefore, that the claims 
be regarded as including such equivalent constructions 
as do not depart from the spirit and scope of the inven 
tion. 

Several embodiments of the invention have been chosen 
for purposes of illustration and description, and are shown 
in the accompanying drawings, forming a part of the 
specification wherein: 

FIG. 1 is a schematic representation of a folding ma 
chine constructed in accordance with the concept of my 
invention; 

FIG. 2 is a schematic view of the folding machine of 
FIG. 1; 

FIG. 3 is an enlarged plan view of a record sleeve sheet 
or blank as it is received by my machine; 

FIG. 4 is an enlarged side elevation, partially in sec 
tion, of the first and second roll, and the reversing and 
nating rolls as they appear during one phase of the ma 
chine cycle; 

FIG. 5 is a view similar to FIG. 4, but showing the 
rolls in a second operative phase of the machine cycle; 

FIG. 6 is an enlarged perspective view of the first and 
Second rolls, and the reversing and mating rolls; 

FIG. 7 is a perspective view showing the first and sec 
ond rolls and the fold compressing rolls disposed adjacent 
thereto; 

FIG. 8 is an enlarged transverse section of the record 
sleeve blank Subsequent to the main folding operation, 
but prior to the flap folding step; 

FIG. 9 is an enlarged perspective view of an envelope 
h record sleeve after passing through my folding ma 

cnine: 
FIG. 10 is an enlarged transverse sectional view taken 

along the line indicated at 10-10 of FIG. 9; 
FIG. 11 is an enlarged section view taken along the 

line indicated at 11-11 of FIG. 9; 
FIG. 12 is a plan view of a different type of envelope 

blank which may be folded on my machine; and 
FIG. 13 is a perspective view of the envelope of FIG. 

12, Subsequent to the folding operations. 
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In the embodiment of the invention illustrated in FIGS. 
1-11, a succession of spaced blanks 10 are rapidly ad 
vanced into the machine between a pair of moving belts 
12 which are mounted on rolls 14 provided for the pur 
pose. The blanks 10 pass between a pair of feed rolls 6 
which may serve merely to feed the blanks into the ma 
chine or they may be adapted to form various initial 
operations in a manner well known in the art, such as 
squaring the blanks with respect to their line of move 
ment, cutting an elongated web of material into blank 
sizes, and applying glue to the margin of an envelope 
flap, for example. 

In the embodiment of FIGS. 1-11, the blank 10 being 
processed is a record sleeve or holder, as best seen in 
FIGS. 9, 10 and 11. This sleeve comprises a front wall 
18, a back wall 20, side flaps 22 and a center opening 24 
through which the title of the record may be seen when 
a record is positioned in the sleeve. 
As best seen in FIGS. 1 and 2, the open blank 10 of 

FIG. 3 thence passes between a first roll 26 and a co 
acting second roll 28. The top flap 18 first passes between 
rolls 26 and 28 and means are provided for adhering the 
first edge 30 thereof to the roll 26. This comprises a line 
of perforations or apertures 32 on the surface of the roll, 
FIGS. 4, 5 and 6, which are in connection with an inter 
nal passage 34, FIGS. 4 and 5, that leads to a supply line 
36. Alternately, the supply line 36 provides a vacuum 
and a positive air pressure, depending upon the rotational 
position of the roll 26. When the first edge 30 of the blank 
10 passes through the nip between the rolls 26 and 28, 
the apertures 32 are provided with a vacuum force which 
picks up the first edge 30 and carries it around roll 26 
until it reaches approximately its uppermost position, as 
seen in FIG. 4. At this point the supply line 36 supplies 
a positive air pressure and the first edge 30 of the blank 
10 is blown off the roll 26. 
As first seen in FIG. 6, a reversing roll 38 is disposed 

outwardly of each end of roll 26, these rolls being driven 
in a clockwise direction as shown by arrows 40, whereas 
roll 26 is driven in a counterclockwise direction as shown 
by the arrow 42. It is noted that the axis of roll 26 is 
parallel to the axis of rolls 38, but it is offset with respect 
thereto as seen in FIGS. 4 and 5. 

Still referring to FIGS. 4, 5 and 6, a mating roll 44 is 
provided for each reversing roll 38. This roll is mounted 
on a pivotal bracket indicated generally at 46 which pivots 
above line 48 for positioning the mating roll 44 between 
a remote position, out of engagement with reversing roll 
38 as viewed in FIG. 4 to a second position wherein the 
imating roll 44 presses the front edge 30 of the sheet 
against its reversing roll 38 as viewed in FIG. 5. The 
bracket comprises a first arm 48 upon which the mating 
roll is rotatably mounted and a second arm 50 upon which 
a cam follower wheel 52 is mounted. Movement of the 
cam follower 52, and hence movement of the bracket 46 
is initiated by the cam 54 which rotates in timed relation 
ship with respect to the first roll 26. Further, a spring 56 
is mounted on arm 48 for resiliently urging roll 44 to 
wards reversing roll 38, the tension being adjustable by 
means of screw 58 provided for the purpose. 
As best seen in FIG. 7, fold compressing rolls 60 are 

disposed adjacent the second roll 28 for urging the front 
wall 18 as well as the back wall 20 into engagement with 
the second roll 28. It will be appreciated, as seen in FIGS. 
4 and 5, that the roll 28 is provided with a line of per 
forations or apertures 62 which are connected via passage 
64 to a Source of vacuum. This serves to lead the so 
folded blank 10 around the roll 28. 

Reverting to FIG. 1, a paste pot 66 is disposed adjacent 
roll 28, and rolls 68, 70 and 72 serve to transfer paste 
from the pot 66 to the flaps 22 of the blanks as they pass 
thereby while adhering to roll 28. It will be appreciated 
that a series of paste transfer rolls 68, 70 and 72 are dis 
posed adjacent each edge of the blank so that paste is 
applied to both of the flaps 22. 
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4. 
Thereafter, the blank 10 is transferred from roll 28 

to roll 74, as seen in FIG. 1. A cutting roll 76 is disposed 
adjacent roll 74 for cutting the central opening 24, FIG. 
9, in the blank 10. Thence, the blank 10 passes between 
the endless belts 78 and 80 mounted on rollers 82 which 
carries the sheet 10 through folding throats 84 which serve 
to fold over the flaps 20 from their positions as seen in 
FIG. 8 to their positions as seen in FIG. 10. 

In operation the machine receives a blank 10 from 
feed rolls 16 and passes same between the first roll 26 
and the second roll 28. The leading or front edge 30 
is picked up by a vacuum force and is passed partially 
around roll 26. Then, the vacuum force is released and 
positive air pressure is supplied to blow the leading edge 
30 from roll 26. Simultaneously, bracket 46 is pivoted 
due to the action of cam 54 to bring mating rolls 44 
towards reversing rolls 38 to grip the front wall 18 
therebetween and positively drive the leading portion of 
the blank back towards roll 28. Also simultaneously, the 
blank is folded along crease line 9 and vacuum appears 
at the opening 62 so that roll 28 retains the back wall 20 
in engagement therewith. Compressing rolls 60 complete 
the folding operation, and the so-folded blank passes 
around roll 28 to the paste supplying station wherein 
paste is applied by means of roll 72 to the flaps 22. Then, 
the blank is transferred to roll 74 which carries it adja 
cent cutting roll 76 which cuts the central opening 24 
therein. The last operation is to pass the blank through 
the folding throat 84 to fold over and secure flaps 22 
to the front wall 8. 
As best seen in FIGS. 12 and 13, the envelope 10 

may take other forms such as envelope blank 10' having 
a front wall 18, a back wall 20', a crease line 9', side 
flaps 22' and a first edge 30'. The envelope 10' is fabri 
cated in a manner similar to that described hereinbefore 
in connection with envelope 10, and hence like elements 
of the two envelopes are provided with the same numerals, 
except that in the later case they are primed. However, 
the step of cutting the central opening 24 in envelope 10 
is omitted in envelope 10'. 

Although certain particular embodiments of the in 
vention are herein disclosed for purposes of explanation, 
further modification thereof, after study of this specifica 
tion, will be apparent to those skilled in the art to which 
the invention pertains. Reerence accordingly should be 
had to the appended claims in determining the scope 
of the invention. 
What is claimed and desired to be secured by Letters 

Patent is: 
1. A folding machine of the class described, the com 

bination comprising a first roll and a co-acting second 
roll for receiving a sheet to be folded therebetween, said 
first roll having means for adhering a first edge of said 
sheet thereto for a portion of its revolution, a reversing 
roll axially spaced and having an opposite direction of 
rotation with respect to said first roll, a mating roll for 
said reversing roll, means mounting said mating roll for 
co-acting with said reversing roll to grip said first edge 
of the sheet therebetween during a portion of Said revers 
ing roll's revolution, whereby a sheet enters between said 
first and second rolls and the first edge passes partially 
around said first roll until said reversing roll and mating 
roll co-act to reverse the direction of movement of Said 
first edge of the sheet, thereby folding said first edge of 
the sheet in superimposed relationship with respect to the 
remainder of said sheet. 

2. A folding machine according to claim wherein 
there are a pair of reversing rolls, one being disposed 
at each end of said first roll, and a mating roll is provided 
for each reversing roll. 

3. A folding machine according to claim 1 wherein 
said means for adhering the first edge of said sheet to 
said first roll comprises apertures on the surface thereof, 
and a passage extending therethrough for connecting said 
apertures to a source of vacuum. 



3,478,449 
5 

4. A folding machine according to claim 1 wherein 
Said means mounting said mating roll comprises a pivotal 
bracket for positioning said mating roll between a first 
remote position when said first edge of said sheet is 
adhering to said first roll and a second position for press 
ing said first edge of the sheet against said reversing roll. 

5. A folding machine according to claim a further 
comprising a fold compressing roll mounted adjacent said 
second roll for compressing said sheet. 

6. A folding machine according to claim 1 further 
comprising paste-applying rolls disposed adjacent said 
Second roll for applying paste to the flaps of Said sheet 
after said sheet has been folded in superimposed rela 
tionship. 

7. A folding machine according to claim 3 wherein 
means are provided for connecting said apertures to a 
Source of vacuum through said portion of a revolution 
when said first edge of said sheet is adhered to said first 
roll, and wherein means are provided for connecting said 
apertures to a source of positive air pressure through 
said portion of a revolution when said first edge is gripped 
between said reversing roll and mating roll. 

8. A folding machine according to claim 4 wherein 
said pivotal bracket is centrally mounted and has a first 
arm extending in one direction upon which said mating 
roll is mounted, and has a second arm extending in a 
second direction, a cam follower mounted on Said second 
arm for engagement with a cam surface directly driven 
with respect to said first roll. 

9. A folding machine according to claim 6 further 
comprising folding throat means disposed adjacent said 
second roll for folding over the flaps of said sheet after 
the paste has been applied to the flaps. 

10. A folding machine according to claim 6 further 
comprising cutting means disposed adjacent Said Second 
roll for making a central opening in Said sheet Subsequent 
to the main folding operation. 

11. A folding machine according to claim 8 further 
comprising resilient means mounted on said first arm 
for resiliently urging said mating roll towards said re 
versing roll. 

12. A folding machine of the class described, the com 
bination comprising a first roll and a co-acting Second 
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roll for receiving a sheet to be folded therebetween, said 
first roll having apertures on the surface thereof, and a 
passage extending therethrough for connecting said aper 
tures a Source of vacuum through a portion of a revolu 
tion when a first edge of said sheet is adhered to said first 
roll and wherein said passage is connected to a source 
of positive air pressure through a portion of a revolution 
wherein Said first edge is driven in the opposite direction, 
a pair of reversing rolls, one being disposed on each end 
of Said roll in axially spaced relationship with respect 
thereto, each of Said reversing rolls having an opposite 
direction of rotation with respect to said first roll, a 
mating roll for each reversing roll, a pivotal bracket for 
each mating roll, each of said brackets having a first arm 
and a second arm, each mating roll being mounted on 
the first arm of its respective pivotal bracket for position 
ing said mating roll between a first remote position 
wherein said first end of said sheet is adhering to said 
first roll and a second position for pressing said first edge 
of the sheet against said reversing roll, a can directly 
driven with respect to said first roll, a cam follower 
being mounted on each of said second arms for engage 
ment with Said cams respectively, resilient means mounted 
on said first arms for resiliently urging said mating rolls 
towards said reversing rolls respectively, a fold compress 
ing roll mounted adjacent Said second roll for compress 
ing said sheet therebetween, a pair of paste-applying rolls 
disposed adjacent said second roll for applying paste to 
the flaps of said sheet after said sheet has been folded 
in superimposed relationship, and folding throat means 
disposed adjacent said paste-applying rolls for folding 
over the flaps of said sheet after the paste has been 
applied thereto. 
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