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5 (Cais. {C}. 93-62) 
ihis invention relates to a machine for folding and 

gluing blanks traveling at high speeds to form envelopes. 
In the manufacture of envelopes, blanks are cut from 

a continuous web of paper at extremely high speeds. 
Thereafter, it is necessary to fold, apply glue to and seal 
the flaps of the blanks to form an envelope without in 
terrupting the high speed flow of the blanks. Paper 
traveling at high speeds will behave in a wide variety of 
ways as it passes through a machine, depending upon 
variations in thickness, composition, humidity, etc. 

Accordingly, it is an object of the present invention 
to form envelopes of blanks at speeds and with product 
dependability heretofore unknown. 
Another object of the present invention is to provide 

a machine which is simple in structure and adapted to fit 
on the dispensing end of a blank cutting machine. 
Another object of the present invention is to provide a 

machine which will operate accurately and without the 
need for adjustment for variations in paper conditions 
or characteristics. 
An object of the present invention is to provide an 

eliveice making machine which will lend itself to the 
manufacture of a large variety of envelope sizes. 
A further object of the present invention is to provide 

an envelope making raachine which will operate for long 
periods without requiring attention. 
A feature of the present invention is its use of a series 

of rollers having suction gripping means for handling 
the envelope blank in its passage through the machine. 
Another feature of the present invention is its use of 

rollers for folding the bottom flaps and seal flaps of the 
envelope blank in a continuous high speed operation. 

Still another feature of the present invention is its use 
of rollers and siction means whereby the blank is always 
held in positive relationship as it passes through the 
machine. 
The invention consists of the construction, combina 

tion and arrangements of parts, as herein illustrated, de 
scribed and claimed. 

in the accompanying drawings, forming a part hereof 
is illustrated cile form of embodiment of the invention, 
in which drawings similar reference characters designate 
corresponding parts, and in which: 
FIGURE 1 is a top plan view of a blank folding and 

gluing machine according to the present invention. 
FIGURE 2 is a longitudinal section taken on line 2-2 

in FGURE 1. 
FIGURE 3 is a soiinewhat diagrammatic view of the 

drive mechanism of the machine shown in FIGURES 
1 and 2. 
FIG RE 4 is a fragmentary longitudinal section of 

the blank gluing and feeding rollers showing the begin 
ning of the betton flap folding operation. 
fig URE 5 is a view similar to FIGURE 4 showing 

the completion of the bottorn flap folding operation. 
FIGURE 6 is a view similar to FIGURES 4 and 5, 

showing the start of the seal flap folding operation. 
FIGURE 7 is a view similar to FIGURE 6 showing 

the completion of the sealed flap folding operation. 
FIGURE 8 is a view taken on line 3-8 in FIGURE 

1 showing the suction valve ports in dashed lines. 
FiCU is E 9 is a cross-sectional view taken on line 9-9 

in FIGURE 8. 
FiG. i0 is a view similar to FIGURE 9, showing the 
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2 
rolier with the vacuum port connected to atmospheric 
preSS2 re. 

Fig JRE 11 illustrates the steps in the folding and giu 
ing of an envelope from an envelope blank. 
FiGURE 12 is a top plan view of the flap gluing pres 

Sre roller. 
FIGURE 13 is a section taken on line 3-3 in FIG 
RE 12. 
Referring to the drawings and specifically to FIGURES 

1 and 2, 5 indicates the dispensing end of an envelope 
blank cutting machine such as is well known in the art. 
The blank cutting machine also includes a section for ap 
plying glue to the seal flap of the envelope blank and dry 
ing it before it is fed out of the machine. A folding throat 
gig is secured at the dispensing end 5 of the blank cut 
ting machine and serves to fold the side fiaps i7 of the 
blank 9 inwardly so as to overlie the body portion 8 
of the blank as shown at “folding' in FIGURE 11. 
A plurality of feed rollers 26 disposed beneath the 

table 21 of the dispensing end of the blank cutting ma 
chine (best shown in FGURE 2) together with pressure 
rollers 22 carried above the table 23, serve to drive the 
envelope blanks 19 into the bite 23 of a pair of gripping 
roilers 24, 25. The gripping rollers 24, 25, seize the lead 
ing end of the bottom flap 26 of the envelope blank 9 
as it leaves the dispensing end 5 of the blank cutting 
machine. The gripping rollers 24, 25, are secured to 
shafts 27, 28, respectively. The shafts 27, 28, are in 
turn rotated by spur gears 29, connected to a source of 
power (not shown). 
The gripping roilers 24, 25, drive the envelope blanks 

19 into a gluing station 29. The gluing station 29 applies 
a metered amount of glue to the inclined surface of the 
side flap 17 along an area spaced from the slanted mar 
gin thereof. The glue applying operation is clearly 
shown in FIGURE 11 at “glue applied.” Spaced glue 
applying roilers 36 within the gluing station 29 are pro 
vided with suitably shaped pads 31 to conform to the 
margins of the side flaps i7. Glue is transferred to the 
pads 31 from a reservoir 33, best shown in FIGURE 2, 
which may consist of a sponge or other glue retaining 
member 34. Glue transfer rollers 35, 35, serve to take 
a desired annount of glue from the sponge 34 and carry 
it to the pads 31 on the glue applying roiler 39. Since 
he pads 32 occupy only a portion of the periphery of the 
glue applying rollier 30, only the side flaps 7 requiring 
glue will be supplied with it during each rotation of the 
roliers 35). The remainder of the bank 9 will be driven 
through the gluing station 29 and into the first set of 
envelope foiding rollers 35, 36. 
A backup roller 32, best shown in FIGURES 12 and 13, 

is disposed beneath the glue applying roller 33, and sup 
ports the side flaps as the pads 29 are brought into contact 
with them. The backup roller 32 is cut away as indicated 
at 4:3. 
The top first folding rollier 35 is provided with a ported 

nozzle 37 disposed within a reduced portion 38 of the 
top roller 35. The ported nozzle 37 is connected to a 
source of vacuum as indicated by the arrow 38 in FIG 
URE 8. 
As the bottom flap 26 is driven through the rollers 35, 

35, the nozzle 37 is brought into contact with the bottom 
fiap 25, and, as the roller 35 rotates, lifts the botton flap 
26 as shown in FIGURE 4. Flap stripping arms 49 are 
carried by the folding machine on each side of the noz 
Zie 37 as shown in FiGURES 1, 2, 4 and 5. The botton 
first folding roller 36 is also provided with a port 39, 
which is connected to a source of vacuum indicated by 
the arrow 48 in FEGURE 8. As the nozzle 37 raises the 
bottom flap 25 to the position shown in FIGURE 4, the 
port 39 grasps the body of the envelope bank 9 and 
carries it downwardly in the direction of the arrows shown 
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in FIGURES 4 and 5, into the bite between the rollers 
36 and 4. The suction of the vacuum 38 applied to the 
port 37 is broken by the arms 49 shortly after the en 
velope blank is grasped by the port 39. The bottom flap 
will then swing into the position shown in dashed lines in 
FIGURE 4. As the blank 9 is carried down between 
the rollers 36, 4, the bottom flap 26 will be folded back 
upon the side flaps 17 in the manner shown at "bottom 
flap fold and seal' in FIGURE 11, and the bottom flap 
26 will be glued to the side flap 17. 
The roller 41 constitutes the top roller of a second pair 

of folding rollers 41, 42. The roller 41 is provided with 
a series of ports 43 which are internally threaded to re 
ceive plugs 50. In this manner any one or more of the 
ports 43 can be brought into contact with the envelope 
blank 19 as they move past the bites of the rollers 36, 41, 
to adapt the machine to a variety of envelope sizes. The 
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ports 43 are connected to a suitable source of vacuum 
so that the envelope blank 19 is securely held by the roller 
41 as it is driven into the next folding operation. After 
the port 39 leaves the bite between the rollers 36, 41, the 
vacuum source to the port 39 is cut off and the envelope 
blank 19 is under the positive control of the roller 41. 
The roller 41 carries the blank 19 between the rollers 

4i and 42, as shown in FIGURE 6. The roller 42 is pro 
vided with a port 44, which is connected to a suitable 
source of vacuum as shown in FIGURE 8. When the 
port 44 reaches the bite between the rollers 41, 42, the 
vacuum source to the ports 43 is cut off and the control 
of the envelope blank 19 is taken over by the port 44. It 
will be seen from an examination of FIGURE 6 that the 
port 44 reaches the bite of the rollers 41, 42, at a time 
when the trailing end of the envelope blank 19 is between 
the rollers 41, 42. The port 44 carries the trailing end of 
the envelope blank 19 downwardly and between the rollers 
42, 45, to perform the final folding operation of doubling 
?the top seal member 46 back upon the body portion 18 
of the envelope blank 19. The roller 45 is provided with 
a series of threaded ports 47 which are connected to a 
suitable source of vacuum as indicated at FIGURE 8. 
The ports 47 may be closed by plugs 50 to accommodate 
different envelope sizes. The ports 47 come into contact 
with the folded envelope blank 19 at the bite between the 
rollers 42 and 45. Thereupon, the vacuum in port 44 is 
cut off and the control of the envelope is taken over by 
the ports 47 which carry the envelope downwardly into 
some suitable receptacle (not shown). It will be noted 
that throughout the folding operation the envelope blank 
at no time is free from positive control by one or more 
tof the folding rollers. The envelope blank therefore is 
positively carried through the folding operation and must 
remain in position despite variations in thickness, nature 
of the paper, or such factors as humidity, temperature etc. 
The envelope folding and gluing machine is capable of 

adjustment to receive a wire variety and number of en 
velope sizes. As shown in FIGURE 1, the glue applying 
rollers 30 may be worked laterally upon the shaft 5i by 
loosening screws 52 until the rollers 30 can slide on the 
shaft 51. The shaft is carried upon the supports 61 form 
ing the frame of the machine. The pads 31 can thus be 
aligned so as to bring them into registration with the side 
flaps 17. The guide rollers 53 on each side of the glue 
applying roller 30 can also be adjusted as required. 
The manner in which the machine is driven from a 

power source (not shown) is best illustrated in FIGURES 
1 and 3. The rotary power supplied by a motor or a 
suitable power source is applied to a shaft 54 which is 
connected by Suitable gearing to drive the feed rollers 20, 
the pressure rollers 22, and the glue applying roller 30. 
The glue applying roller gear 55 is shown in FIGURE 1 
at the top thereof. The shaft 54 also delivers power 
through a gear train indicated at 55, 56 and 57, to the 
folding roller 42, the folding roller 45 and the folding 
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4. 
roller 4. In this manner all of the operations of the 
machine are kept in synchronous relationship. 
The manner in which the vacuum to the ports of the 

folding rollers is controlled is illustrated in FIGURE 8 
from which it will be seen that the hollow roilers are held 
against the bliccks 62 provided with arcuate recesses 58 
at the ends thereof which communicate with openings 59 
connected to a source of vacuum (not shown). 
63 in the end of the rollers rotates past the recesses 58. 
As the bores 63 turn past the recesses 58 they operate as 
valves and the vacuum is applied or cut off from the ports 
in the rollers. In addition to cutting off the vacuum the 
bores 63 are also brought into register with opening 64 
(best shown in FIGURE 10) which passes through the 
block 62 and communicates with atmospheric pressure to 
abruptly terminate the vacuum within the rollers. 
From the foregoing it will be seen that there has been 

provided a highly efficient, versatile, simplified mechanism 
for applying glue and folding envelope blanks to form 
complete envelopes. The device is easy to adjust and 
imaintain in repair for long periods of operation. The 
envelope-blanks by reason of the simplicity of the folding 
structure are able to travel therethrough at extremely high 
speeds. Since the blank is always under the control of 
'one or more suction ports as it traverses the machine it 
never moves out of the desired alignment and orientation. 

Having thus fully described the invention, what is 
claimed as new and desired to be secured by Letters Patent 
of the United States, is: 

1. A machine for folding and gluing envelope blanks 
coming from a constant feed source having a throat for 
interfolding the side flaps of the envelope blank and 
delivering the blanks with the bottom flap as the leading 
portion thereof comprising a support, spaced glue apply 
ing rollers carried by the support to receive the blank, 
backing rollers beneath the glue applying rollers, a first 
pair of folding rollers comprising a top roller and a 
bottom roller to receive the blank from the gluing roll 
ers, a Source of vacuum connected to the top roller, a 
port in said top roller in communication with the vacuum 
Source to grasp the bottom flap, a source of vacuum con 
nected to the bottom roller, a port in said bottom roller 
in communication with the vacuum source, valve means 
to apply the vacuum in the bottom roller to the said 
port at a predetermined portion of the blank at a dis 
tance from the end thereof and while the bottom flap 
is still grasped by the top roller port, a second pair of 
folding rollers adjacent the first folding rollers compris 
ing a second top roller and a second bottom roller, 
said second top roller being disposed with respect to the 
first bottom roller so as to fold the blank bottom flap 
therebetween as it is carried downwardly by the travel 
of the first bottom roller, a source of vacuum connected 
to the second top roller, at least one port in the second 
top roller connected to the vacuum source, valve means 
to apply the vacuum in the second top roller to the said 
port as the port reaches the bite between the first bot 
tom roller and the second top roller to grasp the folded 
portion of the blank and carry it between the second 
top roller and second bottom roller, a source of vacuum 
connected to the second bottom roller, a port in said 
Second bottom roller connected to the vacuum source, 
Said port being disposed within the second bottom roller 
to engage the sealing flap of the envelope blank as it 
passes through the bite of the second pair of folding 
Tollers, a third folding roller adjacent the second bot 
tom roller, a source of vacuum connected to the third 
roller, at least one port in the third roller connected 
to the vacuum source, valve means to continue the 
vacuum in the second bottom roller until it reaches the 
bite between the said second bottom roller and the third 
roller, valve means to apply the vacuum in the third 
roller to the port to grasp the envelope as it passes through 
the bite and is folded therein and means to drive the 
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gluing and folding rollers and operate the valves to pro 
vide a continuous gluing and folding operation. 

2. A machine for folding and gluing envelope blanks 
corning from a constant feed source having a throat for 
interfolding the side flaps of the envelope blank and 
delivering the blanks with the bottom flap as the leading 
portion thereof comprising a Support, Spaced glue apply 
ing rollers carried by the support to receive the blank, 
glue dispensing pads on the said rollers, backing rollers 
beneath the glue applying rollers, a first pair of fold 
ing rollers comprising a top roller and a bottom roller 
to receive the bank from the gluing rollers, a Source 
of vacuum connected to the top roller, a port in said 
top roller in communication with the vacuum source to 
grasp the bottom flap, a source of vacuum connected 
to the bottom roller, a port in said bottom roller in com 
munication with the vacuum Source, valve means to ap 
ply the vacuum in the bottom roller to the said port at 
a predetermined portion of the blank at a distance from 
the end thereof and while the bottom flap is still grasped 
by the top roller port, means to release the bottom flap 
from the top roller port, a second pair of folding rollers 
adjacent the first folding rollers comprising a second top 
Toller and a second bottom Toiler, said second top roller 
being disposed with respect to the first bottom roller so 
as to fold the blank bottom flap therebetween as it is 
carried downwardly by the travel of the first bottom 
roller, a source of vacuum connected to the second top 
roller, at least one port in the second top roller con 
nected to the vacuum Source, valve means to apply the 
vacuum in the second top roller to the said port as the 
port reaches the bite between the first bottom roller and 
the second top roller to grasp the folded portion of the 
blank and carry it between the second top roller and 
Second bottom roller, a source of vacuum connected to 
the Second bottom roller, a port in said second bottom 
roller connected to the vacuum source, said port being 
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disposed within the second bottom roller to engage the 
sealing flap of the envelope blank as it passes through 
the bite of the second pair of folding rollers, a third 
folding roller adjacent the Second bottom roller, a Source 
of vacuum connected to the third roller, at least one 
port in the third roller connected to the vacuum source, 
valve means to continue the vacuum in the second bot 
tom roller until it reaches the bite between the said sec 
ond bottom roller and the third roller, valve means to 
apply the vacuum in the third roller to the port to grasp 
the envelope as it passes through the bite and is folded 
therein and means to drive the gluing and folding roilers 
and operate the valves to provide a continuous gluing 
and folding operation. 

3. A machine according to claim 2 in which the first 
top folding roller is provided with a nozzle carried with 
in a recessed portion of the roller and the release means 
comprise at least one arm adjacent the nozzle. 

4. A machine according to claim 1 in which the valve 
means to control the vacuum to the rollers comprises a 
valve block secured to the support, a source of vacuum 
connected to the valve block, an arcuate vacuum receiv 
ing recess in the valve block extending for a portion of 
the distance around the face thereof and a bore in each 
of the roilers adjacent the recesses to permit the roller 
to be evacuated therethrough. 

5. A machine according to claim 2 in which the back 
ing rollers are cut away along their outer faces beneath 
the path of the glue dispensing pads. 

References (Cited in the file of this patent 
UNITED STATES PATENTS 

1,580,441 Parks ----------------- Apr. 13, 1926 
1,713,243 Swab ------------------ May 14, 1929 
2,746,364 Welsh ----------------- May 22, 1956 
2,791, 161 Doetsch ----- x -a - Pra- an a - www. May 7, 1957 


