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This invention relates to envelope forming machines,
and more particularly to apparatus and methods for
feeding envelope blanks to an envelope machine.

In forming envelopes, an envelope blank is formed
from a flat sheet of paper by cutting the sheet to the
proper shape. The envelope blank is then glued and
folded to form a finished envelope. The present inven-
tion is directed to feed apparatus and methods for high
speed automatic envelope forming machines. In these
high speed machines the feed apparatus and methods
must move the envelope blanks to successive forming
operations at the rate of several hundred blanks per
minute and move them one at a time in a continuous
manner. More specifically, the blanks must be sepa-
rated from each other so that no two blanks remain
completely superimposed and there must be a substan-
tially uniform time interval between adjacent blanks. If
two or more blanks remain completely superimposed an
envelope having double thickness walls will develop. If
the feed mechanism fails to feed an envelope in proper
timed sequence with the immediately preceding or suc-
ceeding envelope, certain succeeding operations of the
forming machine, for example the gluing of the seal flap,
will damage the next succeeding or next preceding
envelope blank.

Accordingly it is an important object of the present
invention to provide apparatus and methods for feeding
envelope blanks to high speed envelope forming ma-
chnies; more particularly, it is an object of the invention
to provide an improved feed apparatus and method for
high speed envelope machines which will feed the envelope
blanks from a stack one at a time and at uniform pre-
determined intervals in a continuous manner.

Another object of the invention is to provide envelope
feed apparatus and method which has means for engaging
the envelope blank simultaneously at spaced apart points.

Yet another object of the invention is to provide an
apparatus for feeding envelopes to high speed envelope
machines which has positive means to insure that only
one envelope blank is fed from a stack of envelope blanks
at a time.

In conjunction with the preceding object, it is a further
object to provide positive gate means which can be uni-
versally adjusted to accommodate various sizes and
thicknesses of envelope blanks.

Still another object of the invention is. to provide an
envelope blank feed apparatus having means for con-
tinually urging the envelope blanks toward the feed
members.

Yet another object of the invention is to provide an
envelope feed apparatus which can be easily and quickly
adjusted to accommodate various sizes and shapes of
envelope blanks.

A further object of the invention is to provide an
envelope blank feed apparatus which is particularly
adapted to feed blanks formed of heavier paper and to
feed larger sizes of envelope blanks.

A still further object of the invention is'to provide
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in combination an envelope blank feed mechanism of the
type described and a timing section for positively posi-
tioning the separated envelope blanks in fixed spaced rela-
tionship.

These and other object and advantages of the invention
will be better understood from the following description
when taken in conjunction with the accompanying draw-
ings. In the drawings, wherein like reference numerals
have been used to indicate like parts throughout:

Fig. 1 is a side elevational view of an envelope form-
ing machine having incorporated therein a feed mecha-
nism embodying the principles of the present invention;

Fig. 2 is an enlarged view in vertical section of the
suction wheel and gate substantially as seen in the direc-
tion of the arrows along the line 2—32 of Fig. 6;

Fig. 3 is a view in vertical section as seen in the direc-
tion. of the arrows along the line 3—3 of Fig. 2;

Fig. 4 is a vertical view of the envelope blank feeding
apparatus forming the subject maiter of the present in-
vention, certain parts being shown in section and certain
parts being broken away for illustrative purposes;

Fig. 5 is a view in vertical section along the line 5—3
of Fig. 4,

Fig. 6 is a view in vertical section substantially as seen
in the direction of the arrows along the line 6—6 of
Fig. 4; and

Fig. 7 is a view in horizontal section substantiaily as
seen in the direction of thé arrows along the line 7—7
of Fig. 4.

Referring now to Fig. 1 of the drawings, there is shown
an envelope forming machine including a blank feed
mechanism generally designated by the numeral 16 em-
bodying the principles of the present invention. The
feed mechanism 10 takes the envelopes omne at a time
from a stack at predetermined time intervals and delivers
them to a section 12 of the machine which applies glue
to the seal flap. The envelope blanks with the glue in
the undried condition are then fed to a drying mecha-
nism 14 where the glue is dried, and then to a side flap
gluing and folding mechanism generally designated by the
numeral 36. The completed enevlopes are then stacked
at 18 where they can be picked up by the operator and
sent to other processing stations.

The blank feed mechanism 18 is best illustrated in Fig.
4. 'The feed mechanism 10 includes means for support-
ing a stack 20 of envelopes 22, a plurality of rubber pads
24 which engage the lower edge of an envelope blank
when a blank is to be removed from the stack, a suction
wheel 26 which engages the upper edge of a blank to be
removed from the stack 28, a pressure roil 28 and a pair
of timing conveyor chains 30. All of the above parts
are supported upon a main frame 32 having 2 base por-
tion 34 extending transversely with respect to the envelope
forming machine and a pair of upstanding side frame
portions 36 and 38 disposed at the ends of the base por-
tion 34,

The support for the envelope stack 28 is mounted upon
a side frame 49 which is bolted to the main frame as at
42 and extends to the left as viewed in Figure 4. Frame
40 extends substantiaily to the top of the envelope ma-
chine whereby to form a support for a pair of threaded
rods 44 having the ends thereof journaled in frame 48
at 46 and 48, Threadedly mounted upon rod 44 is a
stack frame 38, the sides of the stack frame 5% having
elongated members 52 and 54 which engage the rods 44
along a substantial portion thereof. The forward ends
of members 52 and 54 have attached thercto a pair of
L-shaped brackets 56 (see Fig. 7), having a free leg 58
of the bracket turned inwardly to provide a guide mem-
ber. A pair of upwardly extending grooves are formed
in the side frame 49 to receive legs- 58. Mounted on the
stack frame 59 is a pair of support frames 62 which ex-
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tend rearwardly and beyond the rear edge of the stack
frame 40. Fach of the support frames on the upper edge
thereof carries a side flap supporting bar 64 which engages
the eanvelopes on the under side of side flaps as viewed
in Figure 5. The support bars are adjustable about the
pivot 66 to accommodate different shaped side flaps on
different styles of envelope blanks. Also mounted on
the stack frame and disposed inwardly of the support
frame are support rails 68 which engage the envelope
blanks at the junction between the side flaps and thé front
flaps. The forward ends of the support rails 68 are piv-
oted on frame 62 as at 60 and the rear ends of the rails
68 are provided with means to reciprocate the rails in a
vertical direction, as will be described hereinafter.

Various widths of envelopes ¢can be accommodated by
moving the support frames 62 toward or away from each
other. To this end each support frame is provided with
a block 79 having mounted therein a threaded nut 72.
Disposed within the threaded portion of nut 72 is a
threaded red 74 which is rotatably mounted in the stack
frame 58. One portion of the rod 74 is threaded in a
right hand manner and the other end is threaded in a left
hand manner so that the support frames move inwardly
toward each other or simultaneously away from each other
when the rod 74 is rotated. Means is provided for rotat-
ing rod 74 in the form of an extension 76 which is adapted
to receive a suitable crank. :

The forward portion of the envelope stack 2@ is sup-
ported by a plurality of upstanding arms, see Figs. 2, 5

and 7; the lower ends of support arms 78 are attached 2

to the lower portion of side frame 48. Arms 78 in co-
operation with bars 64 and rails 68 serve to properly
support the envelopes in stack 20 in position for feeding.
As can be best seen from Fig. 4 the entire stack support
is inclined forwardly or to the right at an angle of ap-
proximately 15° and accordingly no support is necessary
on the rear pertion of the stack. This arrangement also
permits continuel addition of envelope blanks to the stack
without interrupting the operation of the machine.

As envelope blanks are fed from stack 20 it is neces-
sary to move the stack bodily as viewed in Fig. 4 towards
the suction wheel 26 and the pads 24. To this end there
is provided means for continuously jogging or reciprocat-
ing the support rails 68 with respect to the stack frame
58. A shaft 8@ is journaled in the rear end of stack
frame 59 for rotation therein. The rear ends of the sup-
port rails 68 are provided with downwardly extending
portions 82 which rotatably receive a jogging cam 84.
Shaft 89 extends through cam 84 in an eccentric manner
so that the portions 82 are moved upwardly and down-
wardly as cam 84 is rotated by shaft 80. To provide
positive drive between shaft 8% and cam 84 and yet per-
mit horizontal adjustment of the support frames 62 with
respect to each other, an elongated slot is provided longi-
tudinaily in shaft 82, this slot receiving a key 86 firmly
attached to the cam 84. Tt is also desirable to insert a
bushing 88 between the cam 84 and the portions 82.

Shaft 89 is driven by means of a chain 99 which co-
operates with a sprocket wheel 92 affixed to one end of
shaft 88; chain 90 also contacts a sprocket wheel 94
mounted on the side portion 36, a driving sprocket 96
and a tension adjusting sprocket 98. The construction
and mounting of the sprocket 96 can be best seen in
Figure 6 wherein it will be seen that the sprocket wheel
96 is directly connected to another sprocket wheel 100
which is the main drive sprocket for the entire envelope
machine. Sprocket 108 is driven by a chain 102 from a
prime mover not shown. 1t will be seen from the above
drive mechanism that the shaft 80 is rotated when the
main drive sprocket wheel 100 is rotated. The purpose
and operation of the tension sprocket 98 will be more
fully described hereinafter.

Envelopes having various heights can be accommodated
by moving the stack frame 30 upwardly or downwardly
with respect to the rods 44. The lower ends of the rods
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44 have attached thereto gears 164 which cooperate
with gears 106. The gears 186 are mounted upon a
shaft 108 positioned in the side frame 48. Upon rota-
tion of shaft 108 the gears 104 are driven and rotate
rods 44. Since the stack frame 30 cannot rotate, the
frame 50 will be moved upwardly and downwardly along
the rods 44 as the rods are rotated, the direction of move-
ment of the frame 39 depending upon the direction of ro-
tation of rods 44. 1t can be seen from Figure 4 that
the chain 90 which drives the jogging cam 84 must be
tightened or loosened when the frame 58 moves upwardly
or downwardly. This tightening or loosening of the
drive chain 96 is accomplished by the tensicning sprocket
98 referred to above. Sprocket 98 is mounted upon the

s arm 110 at one end thereof and the other end of arm

110 is pivotally mounted on the side frame 40 as at
112, (See Fig. 5.) The weight of sprocket wheel
98 and of arm 119 serves to provide the proper tension
in drive chain 90.

The apparatus for removing envelope blanks 22 from
the stack one at a time in a continugous manner will
now be described. The suction roller or wheel 26 is
rotatably mounted about a suction line 124 disposed
within a main drive sleeve 116. The main drive sprocket
wheel 100 described above is fixedly mounted upon the
main drive sleeve 116 and serves to drive sleeve 114.
Sleeve 116 is suitably journaled in the side portions 36
and 38 of the main frame as at 118 and 129,

Also mounted on sleeve 116 are a gear 122, a pair of
spaced apart sprocket wheels 124 and 126, and another
sprocket wheel 128. The gear 122 serves to drive the pres-
sure roller 128, the sprocket wheels 124 and 126 drive
the timing chains 3% and the sprocket wheel 12§ for-
nishes means for driving the rubber pads 24.

The suction wheel 26 is mounted substantially in the
center of the sleeve 116 and is positioned near the top
of the feeding mechanism, the blank stack support being
adjusted so that the suction wheel 26 contacts the upper
edges of the envelope blank. A pair of suction ports 139
and 132 are formed in the suction wheel 26 and are
diametrically opposed thereabout. The vacuum for the
suction ports is supplied through the suction line 114
which has a suitable aperture in the center thereof and
which is held stationary with respect to the frame portions
35 and 38. Connection is made betwsen the suction line
114 and the suction ports 130 and 132 through a valve
134 formed in the suction line 114, valve 134 being in
the form of an aperture disposed in the position shown
best in Fig. 2 of the drawings. As the suction wheel
26 is rotated, the passages 136 and 138 which lead to
the suction ports 130132, respectively, alternately
register with the valve 134 whereby to apply suaction
to the suction ports. :

In operation the main drive sieeve 116 rotates in a

_ direction such that suction wheel 2§ is rotated in a

clockwise direction as viewed in Figs. 2 and 3. When
the leading edge of passage 136 first moves across the
leading edge of the valve 134, suction is appiied to port
130. In this position of the suction wheel 26 the port
139 is positioned adjacent an envelope blank at a poiut
disposed counterclockwise with respect to the point of
tangency between the suction wheel 26 and the adja-
cent envelope blank, that is, near the upper edge of the
envelope blank. As suction wheel 24 continues to
rotate, the blank will be held by suction and cairied
with suction wheel 26 up past a gate generally designated
by the numeral 149 formed by the periphery of the suc-
tion wheel 26 and a gate member 142, Suction will be
continuously applied until the forward edge of the envel-
ope blank is carried under the pressure roil 28. A short
time after engagement of the blank between pressure
roll 28 and suction wheel 28 the suction will be removed
from the envelope blank and the forward edge of the
blank will be transferred to the timing chains 38.
Referring now to Figs. 2 and 4, the rubber pads 24 are
mounted upon pad carriers 144 which in turn are mounted
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upon ‘and carried by a chain 146. There are two sets
of rubber pads 24, one set being disposed on one side of
the" suction wheel 26 and the other set being disposed
on the other side of suction wheel 26. Only one set of
rubber pads and their drive will be described: in detail;
it is to be understood that the other set of rubber
pads and their drive is substantially identical to the
set described. - The drive chain 146 is mounted upon
a plurality of sprocket wheels including the sprocket
wheel 148 rotatably mounted upon sleeve 116, adjustable
sprocket wheel 150, a sprocket wheel 152 adjustably
mounted upon side frame 48, a sprocket wheel 154 adjust-
ably mounted in a slot 155, and a sprocket wheel 156
mounted upon the side frame 40. Means for driving
the chain 146 is provided by a chain 138 driven by a
sprocket wheel 128. The chain 158 in turn drives a
sprocket wheel 160 which is fixedly mounted upon a shaft
162 journalled in the frame portions 36 and 38. The
sprocket wheel 152 described above which contacts

chain 146 is also fixedly mounted upon shaft 162 and g

therefore - sprocket wheel 152 is driven when sprocket
169 is rotated by moving sprocket wheel 128. It will
be seen therefore that rotation of the main drive sleeve
116 will serve to drive the chains 146 upon which the rub-
ber pads 24 aré mounted.

The above described drive structure drives the chain
146 in a clockwise direction as viewed in Fig. 4, whereby
to move the pad 24 adjacent the envelope blank up-
wardly along the blank. ‘The pads 24 are arranged on
the chains 146 so that a pad 24 contacts the envelope
blank near the lower edge thereof when the suction port
on wheel 26 contacts the upper edge of the envelope
blank. In this manner the rubber pads 24 aid in mov-
ing the desired envelope blank upwardly by frictionally

engaging the blank and pushing it in an upward direc- 3

tion. It has been found that the provision of two means
which simultaneously contact and urge the blank up-
wardly materially improves feeding of the envelope
blanks.

In order to insure that the associated rubber pad 24
contacts the blank near the bottom thereof regardiess
of the size of the envelope blank being fed, the sprocket
wheel 154 is mounted in the slot 155. More particu-
larly, the sprocket wheel 154 is the drive member which
urges the rubber pad against the envelope blank. Ac-
cordingly, the sprocket wheel 154 is adjustably mounted
so that the envelope blanks in the stack will necessarily
be contacted by the rubber pads 24 adjacent the lower
edge of the blanks. Movement of the sprocket wheel
154 wpwardly and downwardly as viewed in Fig. 4, will
tend to tighten or loosen the drive chain 146 depending
upon the direction of movement of the sprocket wheel
154. ‘In order to insure that proper tension is main-
tained in chain 146 at all times, the sprocket wheel 150
has its supporting axle 164 mounted in an elongated slot
186, slot 166 being directed downwardly so that sprocket
wheel 159 is urged against chain 14§ by gravity. The
drive chain 158 is adjusted and kept in'proper tensicn
by means of a tensioning sprocket wheel 167 which' is
carried by ‘a pivotally mounted arm 169, - Arm 169 is
so arranged that the weight of arm 169 and the sprocket
wheel 167 is urged against the drive chain 158 by gravity,
thereby providing for tensioning of chain 158.

The drive chains 146 are adjustable 'laterally with
respect to the envelope blank stack so that the optimum
point of contact between the pads and the blanks can
be had for varidus sizes of envelope blanks. The
sprocket wheels 152 can be shifted longitudinally along
shaft 162, see Fig. 6, and the wheels 148 can be shifted
longitudinally along the sleeve 116.  The sprocket wheels
156 and 156 are mounted upon plates 163. The plates
168 are slidably mounted upon a T-shaped member 178
attached to bas¢ 134, the plate 168 having a pair- of
L-shaped guide members 172 attached thersto for coop-
eration with: member 170, By shifting the plates 168,
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the position of the sprocket wheels 150' and 156 can bs
adjusted transversely with respect to the face of the
envelope blanks.

The gate member 142 is universally adjustable with
respect to the surface of 'suction wheel 26. It has been
found that universal adjustability of the gate is neces-
sary to give optimum operating characteristics with vary-
ing thicknesses of blanks, size of blanks, and blanks made
of different materials. - The primary object of the gate
149 is to insure that only one envelope blank is carried
upwardly away from the stack at any one time. This
is accomplished by adjusting the distance between the
end of gate member 142 and the surface of wheel 24
so that this distance is equal substantially to the thick-
nesses of the envelope blank being fed.  The point on
the periphery . of wheel 26 at which gate 140 is formed
is-also important, the optimum operating point depend-
ing upon the character of the paper from which the
blanks -are made and the size of the blank.

The gate member 142 is substantially rectangular in
shape and has the forward or gate forming edge thereof
cut away or relieved as at 174 so that substantially line
contact is provided with adjacent envelope blanks. A
bolt 176 attaches member 143 to a plate 178. Plate
178 is in turn carried by a mounting block 180 having
a groove formed on the lower: side thereof providing
depending flanges 182 and 184 between which is received
the plate 178. The flanges 182 and 184 are provided
with longitudinally extending slots 186 and 188 through
which pass pins 190 and 192. Pins 190 and 192 also
pass through suitable apertures in plate 178 to thereby
form a sliding connection between plate 178 and block
189. The rearward end of plate 178 is provided with an
upstanding flange 194 having an aperture therein to
receive a rod 196. One end of tod 196 is threaded as
at 198 and is received in a complementarily threaded
aperture in block 180. The other end of rod 19§ is
provided with a knob 208 which permits manual adjust-
ment of rod 196 with respect to block 12§. A spring
202 under compression is disposed between flange 194
and the adjacent edge of block 188, spring 202 serving
to urge flange 194 rearwardly against knob 269, By
turning knob 200 the position of plate 178 with respect
to block 189 and also the position of member 142 with
respect to the periphery of wheel 26 can be adjusted
with greaf accuracy.. This adjustment in effect controls
the width of the gate 149 and will hereinafter be referred
to as the gate size adjustment.

Block 189 is pivotally attached as at 284 to a slide
286, A vertically extending groove 208 is formed in
slide 206 and cooperates with a complementarily shaped
support member 210. An clongated slot 212 is formed
in slide 206, the longitudinal axis of slot 212 extending
vertically. A bolt 214 having a washer 216 passes

. through slot 212 and into a threaded aperture in support

imember 218. By this arrangement the position of slide
206 with respect to support member 2310 can be adjusted
and tightened into adjusted position.

The upper edge of slide 206 has a rearwardly extend-
ing flange 218 having a threaded aperture therein to
receive the threaded end of a rod 220, The other end
of rod 226 passes through an aperture in a laterally
extending flanige 222 formed on support member 210
and has a knob 224 attached thereto. Interposed be-
tween flange 218 and flange 222 is a spring 226 under
compression which urges slide 206 to the adjusted posi-
tion. Adjustment of slide 2086 with respect to support
member 210 is achieved by loosening boit 214 and then
turning knob 224 until the proper position of slide 206
is obtained. Then bolt 214 is tightened to hold the
slide 206 in adjusted position.

Also formed on the upper end of support member 216
is a second laterally extending flange 228 having an aper-
ture therein to receive a bolt 230. The head 232 of bolt

75 230 is received in a complementarily shaped slot 234
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formed in a bar 236 mounted between the side frame
portions 36 and 38. Head 232 of bolt 230 can be moved
longitudinally in the slot 234 whereby to move support
member 210 laterally with respect to wheel 26 and the
envelope stack. When the desired position of the gate
is obtained, a nut 238 threaded on the shank of bolt 239
is tightened to hold the member 219 in the adjusted
position.

Referring now to Fig. 6, the mounting and drive for
the pressure roller 28 will be described. Roller 28 is
substantially cylindrical in shape and has an aperture
therethrough which receives a shaft 240. Roller 28 is
adjustable longitudinally with respect to shaft 240 by
means of a key and slot arrangement. - The drive for
shaft 240 is provided from gear 122 mounted on sleeve
116, gear 122 meshing with a gear 242 fixedly mounted
on shaft 240, Rotation of the main drive sleeve 116 will
therefore rotate shaft 240 and roller 28 in a counter-
clockwise direction as viewed in Figs. 2 and 4.

The ends of shaft 240 are eccentrically mounted in a
support member 244, a bushing 246 being provided be-
tween shaft 240 and the support member 244. The sup-
port members 244 are in turn rotatably mounted within
the frame portions 36 and 38 for rotation therein. A
circumferentially extending groove is formed in the sup-
port members 244 and teeth 248 are formed in the bot-
tom of the grooves. The teeth 248 mesh with a helical
worm 250 formed on the lower end of a rod 252. Rod
252 is mounted in the associated side frame portion 36

or 38 and extends upwardly and beyond the upper edge :

of the associated frame portion. The upwardly extending
end of rod 252 is provided with a knob 254 so that rod
252 can be manually turned. Referring to Fig. 2, it
will be seen that when rod 252 is rotated, the support

member 244 will be rotated. Since the shaft 240 is ec- *

centrically mounted on the support members 244, it will
be moved upwardly or downwardly away from or toward
the suction wheel 26. Accordingly the distance between
pressure roll 28 and suction wheel 26, and therefore the
pressure applied to an envelope blank therebetween, can
be adjusted by turning the knob 254. A lock nut 256
is provided to lock the roll 28 in the adjusted position.

As the envelope blanks leave the suction wheel 26 and
the pressure roll 28, they are delivered to the timing
chains 30. The timing chains 30 are driven by the
sprocket wheels 124 and 126. A plurality of timing pins
257 are carried by the timing chains 30 and engage the
envelope blanks along the trailing edge of the seal flap
as can be best seen in Fig. 7. Any inaccuracies in spac-

ing between adjacent envelope blanks is corrected by the |

timing pins 257 so that the blanks are properly aligned
as they leave the timing chains 30. ‘

The overall operation of the feeding mechanism will
now be described. ~A plurality of envelope blanks are
stacked upon the support rails 68 and the support bars
64. The angularity of the support bars 64 is adjusted
by pivoting them about the pivot point 66. The envelope
width adjustment is then made by rotating shaft 74
whereby to move the bars 64 and the rails 68 toward or
away from each other as required. When these mem-
bers are properly adjusted, the rails contact the envelope
blanks at the juncture between the side flaps and the seal
flaps and the bars 64 contact the lower edge of the seal
flaps.

Adjustment is then made for the height of the envelope
blanks so that the upper edge of the blank is disposed
substantially tangentially against the periphery of wheel
26 as shown in Fig. 2. This adjustment is accomplished
by turning shaft 108 whereby to move the stack frame 50
upwardly or downwardly along the threaded rods 44. . It
is to be noted that the drive chain 90 for the jogging
cam 84, the drive chain 146 for the rubber pads 24, and
the drive chain 158 will be substantially automatically
adjusted as the stack frame 50 is moved upwardly or
downwardly.
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It may be necessary to move the sprocket wheels sup-
porting and driving the chains 146 laterally across the
face of the blank stack by moving the frame 168 and
the sprocket wheels 152 and 148.

After suitable adjustment has been made for the size
and shape of the envelope, the position and size of the
gate 149 is adjusted. -The position of contact in a lateral
direction, that is, in a direction parallel to the drive sleeve
116, is made by loosening nut 238 and moving the sup-
port member 210 longitudinally along bar 236. The
point on the periphery at which the gate 140 .is to-be
positioned is obtained by means of the vertical adjust-
ment actuated by knob 224. When the vertical adjust-
ment has been made, the width or size of the gate is
adjusted by turning knob 200 whereby to move gate
member 142 toward or away from the periphery of suc-
tion wheel 26. After these adjustments of the gate 140
have been made, it may be necessary to readjust the
height of the stack 20 so that the upper edge of the
envelope blanks lies against the underside of gate mem-
ber 142. The angularity of block 180 with respect to
slide 206 is adjusted by tightening screw 258. The en-
velope blanks are held down or weighted by means of a
rearwardly extending bar 260 attached to the plate 178.

The pressure of roller 28 is finally adjusted and the
feed mechanism is ready for operation. Motive power is
supplied to the main drive sprocket 109, thereby rotating
suction wheel 26 clockwise as viewed in Figs. 2 and 4,
rotating pressure wheel 28 counterclockwise, moving the
rubber pads 24 vertically upwardly along the face of
the adjacent envelope blank, and moving the timing pins
on the upper portion of the timing chains 30 to the right
when seen in Figs. 2 and 4.

When the suction port 130 moves to a position such
that it is about to contact the upper edge of an envel-
ope blank, a rubber pad 24 is in position to contact
the lower edge of the same envelope blank. The suc-
tion is turned on by means of valve 134, thereby pro-
ducing two forces acting upon the envelope blank tend-
ing to move the blank upwardly out of contact with the
remainder of the stack. The size of the gate 140 is
such as to permit only one envelope blank to pass there-
through and accordingly only the blank in contact with
port 130 and pad 24 is moved upwardly away from
the stack. When the forward edge of the blank be-
ing fed contacts the pressure roller 28, the suction
to port 130 is turned off and the roller 28 and the pad
24 continue feeding the blank. As the suction wheel
26 continues to rotate, the rearmost edge of the en-
velope blank comes into alignment with the pressure
roller 28 and at this time the rubber pads 24 are dis-
engaged and the timing pins 257 are moved into en-
gagement. The timing pins 257 correct any slight in-
accuracies in the position of the blank and pass the
blank on to the next processing station.

There has been provided an improved feed mecha-
nism for feeding envelope blanks from a stack which
fulfills all of the objects and advantages set forth above.
More specifically there has been provided a feed ap-
paratus for feeding envelope blanks which can feed
the blanks at a high rate yet in a sure and uniform
manner so that envelope blanks are fed from a stack
in a continuous manner without interruption and only
one at a time. This positive feed of blanks without
interruption is insured by the cooperation of the suc-
tion wheel 26 and the rubber pads 24 which positively
grip the envelope blanks and the gate 140 formed be-
tween the gate member 142 and the suction wheel 26
which positively prevents removal of more than one
blank from the stack at a time. The gate member 142
is universally adjustable with respect to suction ‘wheel
26 whereby to provide optimum operating character-
istics of the machine. An improved stack support has
also been provided, the stack support accommodating
a wide range of sizes and shapes of envelope blanks.
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In addition, improved means has been provided for con-
tinuously urging the entire stack toward the feeding
station so that an envelope blank is always in position
to be contacted by suction wheel 26 and the pads 24,

Although a preferred example of the present inven-
tion has been shown for purposes of illustration, it is
to be understood that various changes and modifications
can be made therein without departing from the. spirit
of the invention.
limited only as set forth in the following claims.

The invention is hereby claimed as follows:

1. An apparatus for feeding envelope blanks from
a stack of the blanks comprising means for supporting
said stack with the plane of the blanks disposed at an
angle with respect to the horizontal, suction means for
gripping the blank disposed at one. end of the stack,
said suction means serving to initiate removal of said
blank from said stack, means for pressing rearwardly
against and frictionally gripping said blank at a point
spaced away from and behind the point of contact be-
tween said blank and said suction means with respect
to the direction of movement of the blanks, and means
for moving said suction means and said frictional grip-
ping means in the same direction and for moving said
gripping means -across said stack whereby to remove
said blank from the stack.

2. An apparatus for feeding envelope blanks from
a stack of the blanks comprising means for supporting
said stack with the plane of the blanks disposed at an
angle with respect to the horizontal, a suction wheel
mounted adjacent said stack and positioned to contact
the outermost envelope in said stack af a point near
the upper edge of said envelope, a suction port in said
wheel for grasping said envelope blank adjacent the up-
per edge thereof, means for rotating said suction wheel
in a direction to move the associated envelope blank
uwpwardly away from the stack when the blank is en-
gaged by said wheel, said suction wheel serving to initiate
removal of said blank from said stack, means for press-
ing rearwardly against and frictionally gripping said
blank at a point spaced away from and below the point
of contact between said blank and said wheel and at a
point spaced away from the edges of said blank, and
means for moving said frictional gripping means across
said stack in a direction to aid removal of said blank
from the stack.

3. An apparatus for feedirig envelope blanks from
a stack of the blanks comprising means for supporting
said stack with the plane of the blanks disposed at an
angle with respect to the horizontal, a suction wheel
mounted adjacent said stack and positioned to contact
the outermost envelope in said stack at a point near
the wupper edge of said envelope, a suction port in said
wheel for grasping said envelope blank adjacent the
upper edge theréof, means for rotating said suction
wheel in a direction to move the associated envelope
blank upwardly away from the stack when the blank is
engaged by said wheel, means for pressing rearwardly
against and frictionally gripping said blank at a point
spaced away from and below the point of contact be-
tween said blank and said wheel at a- point spaced
away from the edges of said blank, means for moving
said frictional gripping means across said stack in a di-
rection to aid removal of said blank from the stack,
and a gate member disposed adjacent said suction wheel
in a position such that the envelope blank being with-
drawn from the stack must pass between said gate mem-
ber and said wheel, the distance between said gate mem-
ber and said wheel permitting only one envelope blank
to be drawn from said stack at a time.

4. An apparatus for feeding envelope blanks from a
stack of the blanks comprising means for supporting said
stack with the plane of the blanks disposed at an angle
with respect to the horizontal, a suction wheel mounted
adjacent said stack and positioned to contact the outei-
most envelope in said stack at a point near the upper edge
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of said envelope, a suction port in said wheel for grasp-
ing said eavelope blank adjacent the upper edge thereof,
means for rotating said suction wheel in a direction to
move the associated envelope blank upwardly away from
the stack when the blank is engaged by said wheel, means
for pressing rearwardly against and frictionally gripping
said blank at a point spaced away from and below the
point of contact bétween said blank and said wheel, means
for moving said frictional gripping means -across said
stack in a direction to aid removal of said blank from
ithe stack, and a pressure roll disposed adjacent said suc-
tion wheel at a point on the periphery of the suction
wheel removed from the point of contact between the suc-
tion wheel and the stack, said roll in cooperation with
said suction wheel serving to move said énvelope blank
when the suction applied to said suction port is removed.

5. An apparatus for feeding envelope blanks from a
stack of the blanks comprising means for supporting said
stack with the plane of the blanks disposed at an angle
with respect to the horizontal, a suction wheel rmounted
adjacent said stack and positioned to contact the outer-
most envelope in said stack at a point near the upper
edge of said eavelope, a suction port in said wheel for
grasping said eavelope blank adjacent the upper edge
thereof, means for rotating said suction wheel in a direc-
tion to move the associated envelope blank upwardly
away from the stack when the blank is engaged by said
wheel, means for pressing rearwardly against and feic-
tionally gripping said blank at a point spaced away from
and below the point of contact between said blank and
said wheel, means for moving said frictional gripping
means across said stack in a direction to aid removal of
said blank from the stack, a gate member disposed ad-
jacent said suction wheel in a position such that the en-
velope blank being withdrawn from the stack must pass
between said gate member and said wheel, the distance
between said gate member and said wheel permitting oaly
one envelope blank to be drawn from said stack at a time,
and means for universally adjusting the position of said
gate means with respect to said suction wheel,

6. An apparatus for feeding envelope blanks from a
stack of the bianks comprising means for supporting said
stack with the plane of the blanks disposed at an angle
with respect to the horizontal, a suction wheel mounied
adjacent said stack and positioned to contact the outer-
most envelope in said stack at a point near the upper
edge of said envelope, a suction port in said wheel for
grasping said envelope blank adjacent the upper edge
thereof, means for rotating said suction wheel in a direc-
tion to move the associated envelope blank upwardly away
from the stack when the blank is engaged by said wheel,
means for pressing rearwardly against and frictionally
gripping said blank at a point spaced away from and below
the point of coniact between said blank and said wheel,
means for moving said frictional gripping means across
said stack in a direction to aid removal of said blank
from the stack, a gate member disposed adjacent said
suction wheel in a position such that the envelope blank
being withdrawn from the stack must pass between said
gate member and said wheel, the distance between said
gate member and said wheel permitting only one envelope
blank to be drawn from said stack at a time, and a pressure
roll disposed adjacent the periphery of said suction wheel
at a point spaced away from said gate member in the di-
rection of rotation of said suction wheel,

7. An apparatus for feeding envelope blanks from a
stack of the blanks comprising means for supporting said
stack with the plane of the blanks disposed at an angle
with respect to the horizontal, suction means for gripping
the blank disposed at one end of the stack, means for
pressing rearwardly against and frictionally gripping said
blank at a point spaced away from and behind the point
of contact between said blank and said suction means
with respect to the direction of movement of the blanks
and spaced from the edges of said blanks, means for con-
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tinnously moving said suction means and said frictional
gripping means in the same direction whereby to remove
said blank from the stack, and a timing conveyor disposed
adjacent said suction means and frictional gripping means
to receive the envelope blanks fed from said stack by
said suction means and said frictional gripping means.

8. An apparatus for feeding envelope blanks from a
stack of the blanks comprising means for supporting said
stack with the plane of the blanks disposed at an angle
with respect to the horizontal, gripping means for gripping
the blank disposed at one end of the stack at a point dis-
posed away from the edges of said blank, said gripping
means initiating removal of said blank from said stack,
means for moving said gripping means initially in a di-
rection substantially parallel to the plane of said blank,
and positively positioned gate means positioned along the
edge of said blank disposed in the direction of movement
of said gripping means, said gate means providing an
opening substantially in the plane of said blank permitting
only one blank to be removed from said stack at a time.

9. An apparatus for feeding envelope blanks from a
stack of the blanks comprising means for supporting said
stack with the planc of the blanks disposed at an angle
with respect to the horizeontal, gripping means for grip-

ping the blank disposed at one end of the stack at a point &

disposed away from the edges of said blanks, said gripping
means initiating removal of said blank from said stack,
means for moving said gripping means initially in a direc-
tion substantially parallel to the plane of said blank, posi-
tively positioned gate means positioned along the edge of
said blank disposed in the direction of movement of said
gripping means, said gate means providing an opening
substantially in the plane of said blank permitting only one
blank to be removed from said stack at a time, and means
for adjusting said gate means to accommodate varying
thicknesses of blanks.

10. An apparatus for feeding envelope blanks from a
stack of the blanks comprising means for supporting said
stack with the plane of the blanks disposed at an angle
with respect to the horizental, a surface having gripping
means formed thereon positioned adjaceni the outermaost
blank in the stack for engaging a side surface only of said
outermost blank, means for moving said surface while
the surface is engaging said blank with respect to said
stack to remove said blank from said stack, a positively
positioned gate member positioned adjacent said surface
so that said blank must move through the space between
said gate member and said surface as the blank is removed
from the stack with said space being located substantially
in the plane of the outermost blank in the stack, means
for adjusting the position of said gate member along said
surface and the angularity of said gate member with re-
spect to said surface, and means for adjusting the dis-
tance between said gate member and said surface to ac-
commodate varying thicknesses of envelope blanks to in-
sure that only one blank is removed from said stack at
a time.

11. In an apparatus for feeding sheets from a stack of
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the sheets, a support for the stack comprising main. sup-
port means disposed longitudinally of the stack and in-
clined with respect to the horizontal, end support means
disposed at the end of said main support means positioned
lowermost, auxiliary support means disposed substantially
parallel to said main support means, and means for re-
ciprocating said auxiliary support means in a vertical di-
rection and toward and away from said main support
means to move the sheets towards said end support means
as sheets are removed from the stack at the end adjacent
said end support means.

12. In an apparatus for feeding blanks from -a stack
of -the blanks, a support for the stack comprising main
support means disposed longitudinally of the stack and
inclined with respect to the horizontal, means for adjust-
ing the distance between said main support eans to ac-
commedate a plurality of sizes of blanks, end support
means disposed at the end of said main support means
positioned lowermost, auxiliary support means disposed
substantially parallel to said main support means, means
for adjusting the distance between said auxiliary support
means to accommodate a plurality of sizes of blanks, and
means for reciprocating said auxiliary support means in
a vertical direction and toward and away from said main
support means to move the blanks toward said end sup-
port means as blanks are removed from the stack at the
end adjacent said end support means.

13. An apparatus for feeding blanks from a stack of
the blanks comprising a frame, a suction wheel mounted
upon said frame, a support for said stack comprising
main support means disposed longitudinally of the stack
and inclined with respect to the horizontal, the lowermost
ends of said main support means being disposed toward
said suction wheel, end support means disposed at the
end of said main support means positicned adjacent said
suction wheel, means for rotating said suction wheel to
remove blanks from said stack, auxiliary support means
disposed substantially parallel to said main support means,
means for reciprocating said auxiliary support means in
a vertical direction and toward and away from said main
support means to move the blanks toward said end sup-
port means as blanks are removed from the stack by said
suction wheel, and means adjustably mounting said main
support means and auxiliary support means on said
frame.
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