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1

This invention relates to a machine for han-
dling greeting cards or other sheet-like articles
and particularly to a collating machine for assem-
bling a greeting card and an envelope by insert-
ing the greeting card under the closing flap of
its envelope and for transferring the collated
articles into a container.

The invention has for an object to provide a
novel and improved collating machine of the
charaeter specified in which provision is made
for assembling successive sheet-like articles into
collated relationship and for transferring them
into a eontainer in a novel, superior and efficient
manner,

The invention has for a further object to pro-
vide a novel and improved sheet feeding device
for withdrawing successive foremost sheets from
a stack thereof in an efficient and superior man-
ner.

With these general objects in view and such
others as may hereinafter appear, the invention
consists in the collating machine and in the vari-
ous structures, arrangements and combinations
of parts hereinafter described and particularly
defined in the claims at the end of this specifica-
tion,

In the drawings illustrating the preferred em-
bodiment of the invention, Figs. 1 and 2 are
side and front elevations of the present collat-
ing machine; Fig. 3 is a cross-sectional view on
line 3—3 of Fig. 2; Fig. 4 is a sectional plan on
line 4—4 of Fig. 3; Fig. 5 is a sectional view on
line 5—35 of Fig. 6 showing a sheet feeding unit;
Figs. 6 and 7 are front elevations partly in sec-
tion of a feeding roller of the sheet feeding unit
in different positions of operation; Fig. 8 is a
wiring diagram to be referred to; Fig. 9 is a
front elevation partly in section, showing a modi-
fied form of sheet feeding mechanism; and Fig.
10 is an end view, partly in section taken on
line {—I18 of Fig. 9.

In general, the present invention contemplates
a novel and improved collating machine partic-
ularly adapted for handling greeting cards and
envelopes in which provision is made for feeding
an envelope from a stack thereof supported in a
magazine or chute into operative position to re-
ceive a card and for feeding a card from a stack
supported in a second magazine into a position
to be disposed under the closing flap of the
envelope and thereafter the collated envelope and
card may be discharged into a box or other con-
tainer positioned to receive the correlated arti-
cles.

In practice g battery of collating machines may
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9
be provided, each machine operating upon g dif-
ferent greeting card, and a plurality of containers
may be intermittently advanced on a belf into
operative relation to successive machines, each
container receiving one collated article from each
machine so that at the end of the line each con-
tainer is provided with a plurality of different
greeting cards correlated with their respective
envelopes. Provision is also made in the pre-
ferred embodiment of the invention for detect-
ing the failure of a unit to discharge a greeting
card and envelope into the container ard for
providing an identifying mark on the container
in such event so that when the container is
delivered at the end of the line, the missing card
or cards with their envelopes may be provided
to assure a complete set of assorted cards in
each container,

In the illustrated embodiment of the invention
the collating machine comprises two spaced in-
dependently supported and driven half sections
cooperating to guide and feed the articles to be
collated and provision is made for adjusting one
half section with relation to the other for
handling articles of different widths.

The present invention further contemplates a
novel and improved feeding device adapted to
feed the foremost card or envelope from a sup-
ply thereof carried in a magazine or chute in
which they are arranged to be advanced by
gravity into operative relation to a feeding wheel
or roller having a portion of its circumference
provided with a rubber surface arranged to fric-
tionally engage the foremost article and in co-
operation with a non-driven stationary: rubber
roller the foremost card or envelope is with-
drawn from the magazine or chute, Heretofore,
sheet or card feeding devices of the same general
type have been successfully employed to feed
cards of substantially uniform thickness, the ro-
tary feed roller being adjusted with relation to
the gtationary roller to accommodate such thick-
ness of card. However, if the cards should vary
in thickness the device might fail to deliver suc-
cessive cards, or, two or more cards might be
delivered at once,

In accordance with one feature of the present
invention, the feeding mechanism is capable of
feeding sheets or cards of varying thickness so
that a critical adjustinent of the feeding device
is not required each time a group of cards of a
different thickness is supplied to the magazine,
In the illustrated embodiment of the invention
this is accomplished by the provision of a suc-
tion opening in the frictionally engaging surface
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of the feed roller to assure a positive engage-
ment of the card with the roller, and, a posi-
tive stop member carried by and movable with
relation to the feed roller is provided to prevent
withdrawal of a succeeding card until the rubber
surface of the roller again arrives into withdraw-
ing engagement with the card during the next
cycle of operation.

In the operation of the collating machine, an
envelope withdrawn by one feeding unit is ad-
vanced into operative position to receive a card
withdrawn from a second feeding unit, the card
being inserted directly from the feeding unit un-
der the flap of the envelope.

Referring now to the drawings 10, 12 represent
magazines of feed chutes arranged to support a
supply of sheet-like articles such as greeting
cards 14 and a supply of envelopes |6 respectively;

the foremost card being illustrated in Fig. 3 in

engagement with a rotary feed wheel or roller
indicated generally at (8, and, the foremost en-
velope in engagement with a similar feed rolier,
indicated generally at 20. In general, in the
operation of the machine, a card and an envelope
are simultaneously withdrawn from their respee-
tive magazines, the card {4 being delivered under
the flap 22 of a previously withdrawn envelope
1§ which has come to rest against a cam-operated
stop member 24. The flap 22 is preferably lifted
to receive the card by a jet of air discharged from
an air nozzle 23. The stop member 24 is then
rocked to release the collated card and envelope
which are then advanced between delivery roliers
26, 28 arranged to discharge the articles into a
container 38 supported on a belt conveyor 32. In
the meantime, the envelope which was with-
drawn from the magazine (2 simultaneously with
the card already discharged, is advanced on a
belt 34 into engagement with the stop member 24
in position to receive a card withdrawn from
the magazine 10 during the next cycle of oper-
ation.

Ag illustrated in Figs. 2 and 4, the collating
machine includes two independently supported,
separately driven and substantially symmetrical
half sections indicated generally at 36, 38, each
section being provided with a feed roller 18 for
engagement with cpposed marginal edges of the
card to be withdrawn from the magazine {0, and,
each section is also provided with a feed roller

20 for engagement with opposed marginal edges °

of the envelope to be withdrawn from the maga-
zine (2. As herein shown, each section includes
a side frame member 40, 42 mounted on the platen

44 of the machine, and each side frame member P
is arranged to adjustably support angular guide

members 45, 48 respectively forming cooperating
half portions of the card chute (9, and also a
similar pair of guide members 50, 52 forming co-
operating half portions of the envelope chute 2.
As illustrated in Fig. 1 the chute guide members
are pivotally mounted at their forward ends on
similar studs 54 adjustably secured to the side
frames and are arranged to be angularly adjusted
by the provision of studs 55 disposed intermedi~
ate the ends of the guide members and arranged
to be received and adjustably secured in curved
slots 58 formed in the side frames 40, 42.

The purpose of the individually supported and
separately mounted half sections 335, 38 is to per-
mit one half section to be adjusted with relation
to the other to accommodate cards or envelopes
of different widths and, as shown in Fig. 1, one
of the side frames, 42, is arranged to be clamped
in a relatively fixed position to an elongated rail
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60 secured to the machine frame. The rail 60
is provided with a laterally extended lip 62 which
is received by an angular retaining member 64
secured to the underside of the side frame 42.
The angular retaining member 64 is further pro-
vided with an upstanding lip 65 arranged to be
received in a groove provided in the underside of
the frame, as illustrated. The rear wall of the
rail 63 is arranged in substantial alignment with
o rear wall 87 of the side frame and a clamping
member 68 is provided with an undercut poréion
76 forming bearing portions §8, 7{ for engage-
ment with the rail and the side frame. The
clamping member 68 is secured to the side frame
by a bolt 72 so that when the bolt 12 is tightened
the side frame 42 is clamped to the rail 66 by
the cooperation of the retaining member 64 and
the clamp member 68.

Referring now to Fig. 3, a similar construction
is provided for clamping the side frame 49 to the
elongated rail 60 except that provision is made
for permitting the side frame to slide laterally
along the rail when it is desired to change the
spacing between the half sections. As herein
shown, a similar retaining member 64, and a
clamping member 14 in which no undercut is
provided, is arranged to bear against the aligned
rear surfaces of the frame and the rail. The
clamp member 14 is retained in clamped position
by an elongated bolt 18 provided with a lock nub
18 and, the end of the bolt is arranged to extend
into a- slotted portion 80 in the side frame and
in engagement with a clamping piece 82. The
clamping piece 82 is arranged to engage an elon-
gated rectangular bar 84 which also extends
through a similar slotted portion 8§ of the side
frame 42, as shown in Fig. 1. With this con-
struction it will be seen that when the bolt 16
is tightened the side frame 48 is clamped to.the
bar 84 and when the lock nut 78 is tightened
the side frame is clamped to the rail §63. When
it is desired to adjust the side frame 40 with
relation to the frame 42, the lock nut 78 is
loosened to. free the frame from locking engage-
ment with the rail and the bar 84 is moved longi-
tudinally moving the frame 45 clamped thereto
along the top of the rail. During the adjusting
operation, the bar 84 is free to slide through the
slot 80 in the relatively stationary side frame 42.
It will be observed that when a plurality of spaced
collating units are mounted on the rail 69, the
elongated bar 84 may extend continuously
through the slotted openings 80 in the side
frames, being slidingly movable through the sta-
tionary frames 42 and clamped to the frames 40
so that by longitudinal movement of the single
bar 84 simuitaneous adjustment of all of the units
may be obtained. It will alsoc be observed that
the forward ends of the frames 43, 42 are sup-
ported upon an elongated rail 85 forming a part
of the machine {rame.

Provision is made for continuously driving the
feed rollers 18, 26 and the feed belts 34 of each
half section 36, 38 through similar but separate
and individual driving connections from a main
drive shaft 98 journaled in bearings, one of which
is indicated at 92, attached to the machine frame.
As best shown in Figs. 1 and 2, the driving con-
nections for the half section 38 includes a gear
94 fast on the drive shaft 90 and which cooperates
with g gear 96 rotatably mounted on a stud 98
carried by the side frame 42. A sprocket 100
formed integrally with the gear 96 is connected
by a chain 102 to similar sprockets (84, 106.fast
on- the feed roller shafts 108, {10 respectively to
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effect continuous and simultaneous rotation of
both rollers 18, 20 at the same rate of speed and
in the same direction. The drive chain 102 is
also arranged to pass over an idler sprocket iil,
as illustrated in Fig. 1,

The belt 34, on which the envelopes are sup-
ported and carried into operative position to re-
ceive a card, is arranged to run over the drive
pulley 28 fast on a stud (14§ rotatably mounted
in the side frame 42 and over idler pulleys 1186,
18 rotatably mounted on studs 120, 122 respec-
tively which are secured to the side frame 42.
The belt 34 is arranged to be driven at a rela-
tively faster rate than the speed of the feed
rollers through connections including a gear 124
rotatably mounted on a stud 126 carried by the
side frame and which is arranged to mesh with
the gear 96. A chain and sprocket drive 128
connects the stud {26 to the drive pulley stud {14
as clearly shown in Figs. 1 and 4.

The drives to the feed rollers 18, 20 and the
feed belt 34 of the half section 36 are similar
in all respects to the drives above described ex-
cept that provision is made for permitting longi-
tudinal movement of the main driving gear along
the main drive shait 90. As best shown in Figs.
2 and 3 the main driving gear 9i for the half
section 36 may be provided with a grooved hub
180 arranged to receive a yoke member 132
secured to the side frame 40 so that in operation,
when the half section 36 is moved the driving
gear 91 will move along with if, the gear being
rotatably connected to the shaft by an elongated
key 93 over which it may slide longitudinally
Jduring movement of the half section.

From the description thus far, it will be ob-
served that the half sections 36, 38 of the collating
unit are individually mounted and driven and
that one half section may be adjusted with re-
spect to the cooperating half section to accom-
modate cards or envelopes of different widths,
the feed rollers 18, 20 of each half section being
driven at corresponding speeds for simultaneous
engagement with the marginal edges of the fore-
most cards or envelopes in their respective chutes,
and, the feed belts 34 also being driven at cor-
responding speeds but at g faster rate than the
speed of the rollers.

Referring now particularly to Fig. 3, the cards
14 and the envelopes 6 are upended or sub-
stantially vertically disposed in their respective
chutes 0, {2 being supported along their lower
edges between the guide members 46, 48 and 59,
52 and are arranged to slide by gravity, off the
forward ends of their respective guide members
and down onto auxiliary supporting members,
each comprising a pair of spaced bottom guide
rails 134 secured to the side frames 40, 42, the
construction being such as to effect spreading or
fanning out of the stack and to present the fore-
most card or envelope against its respective feed
roller 18, 20 as shown in Fig,. 3.

As best shown in Figs. 5, 6 and 7, each feed
roller {8, 26 includes a rubber band (36 arranged
to provide a frictional engaging surface for a
portion of the periphery of the roller and each
roller is arranged to cooperate with a lower roll
{38 comprising a stationary, non-rotatable rubber
roll secured to its respective side frame 40, 42,
the lower roll being arranged to frictionally re-
tain the second sheet during withdrawal of the
foremost sheet by the rubber band {36.

Provision is made for adjusting the feed roller
vertically with respect to the lower rubber roll
{38 to provide a spacing which permits the fore-
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most sheet to pass and to prevent passing of the
second sheet between the rolls, and, as herein
shown, each roller is mounted to rotate with its
respective stud 108, 110 which studs are journaled
in similar block bhearings 140 slidably mounted
in vertical guides 142 formed in the side frames.
Each slide block 140 is urged upwardly in its
vertical guide by a spring 144 interposed between
the bottom of the guide and the underside of
the block to present the upper end of the block
against a hollow adjusting screw {46. ‘The ad-
justing screw is mounted in g cap member 148
extending across the upper ends of the arms
forming the vertical guide 142. Thus, rotation
of the adjusting screw in one direction urges the
roller mounting downwardly and rotation in the
other direction permits the spring 144 to elevate
the mounting unit in the guide to provide the
most efficient spacing between the feed roller and
its cooperating lower roll 138,

In the operation of the sheet-feeding device
thus far described it will be observed that the
foremost sheet in the chute is withdrawn by the
rubber band engaging surface 136 of the feed
roller each revolution thereof, the succeeding
sheet being retained by the frictional engage-
ment of the lower stationary rubber roll 138. In
practice, the foremost group of sheets which
have dropped down on the auxiliary guide rails
134 and are spread apart vertically tend to as-
sume a curved or arcuate form and to project
the lower edges of the sheets into the bight of
the cooperating rollers. Thus, in operation, when
the foremost sheet is engaged by the rubber sur-
face 136 of the feed roller, the next succeeding
sheet is in a position to cover the lower roll so
that the foremost sheet may easily slide past
the lower roll by virtue of the paper to paper
contact, the succeeding sheet being retained by
the frictional engagement of the lower rubber
roll, as described.

While the above described manner of feeding
has been found successful in feeding sheets of
substantiaily uniform thickness, it will bhe ap-
breciated that a critical adjustment is required
hetween the feed roller and the retaining roiler
to prevent the passage of two or more sheets or
to prevent failure of & sheet to he withdrawn. In
the use of the present collating device, it is de-
sired to feed different groups of cards or en-
velopes in the same unit or to interchange one
group with another as the occasion requires and
such cards or envelopes may vary in thickness.
In the construction of the sheet feeding unit as
thus far described it will be seen that each inter-
change of sheets of different thickness would re-
quire a corresponding change in adjustment of
the feed rollers. However, in accordance with
one feature of the present invention, provision is
made for assuring withdrawal and feeding of
successive foremost sheets of varying thickness
within reasonable limits without requiring ad-
justment of the feed rollers, a position of adjust-
ment for the maximum thickness of sheet being
maintained for feeding the sheets of lesser and
variable thicknesses.

This is accomplished by the provision of & sue-
tion opening 150 in the rubber band 136 arranged
to draw the foremost sheet into positive engage-
ment with the feed roller during the feeding op-
eration, and, the provision of a holding finger {52
arranged to positively prevent passage of the
sheets until engaged by the rubber band portion
of the feed wheel. As best shown in Fig, 6, the
rubber band 136 is stretched about a laterally
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extended arcuate rib portion {54 formed in-
tegrally- with a roller disc 155 mounted on the
stud 168 for rotary adjustment with respect to a
driving disc 158 keyed to the stud, the roller dise
being secured to the driving dise for rotation
therewith by a nut {68 cooperating with reduced
diameter threaded end of the stud. Provision
is made for connecting the rotating members to
a source of suction and, as herein shown, a sta-
tionary vacuum shoe {62 provided with a pas-
sageway 164 is carried by the bearing block 143
and is arranged to yieldingly bear against the
rear face of the. driving disc 158 by the pro-
vision of a spring 16§ disposed in a chamber 168
formed in the block. The chamber {§8 is ar-
ranged to. communicate with a source of suc-
tion through a pipe 1718 secured in the top of the
block 148 and which extends through the hollow
adjusting screw 148, the construction permitting
adjustment of the bearing block without inter-
ference with the air pipe. The passageway 164
in the vacuum shoe is open to the chamber {&8 at
one end and terminates in an arcuate grooved
portion {72 cut in the face of the shoe and con-
centric with the driving disc against which it
pears. The driving disc {58 is provided with an
opening {74 on the same radius as the arcuate
groove and which connects the grooved portion
112 with an annular chamber {76 formed in the
cooperating face of the roller disec 138, when the
opening 74 is in cornmunication with the grocve
112 in the stationary vacuum shoe during the
rotation of the driving disc. The annular cham-
per {76 communicates with the suction opening
{50 in the rubber band by a passageway {78
formed in the rib portion {54 as shown in Fig. 5.
From the description thus far it will be seen
that in the operation of the device, when the
rubber band with the suction opening {58 adia-
cent the forward end thereof is rotated into en-
gagement with the foremost sheet in the group,
the connecting opening 174 in the driving disc
158 arrives into communication with the arcuate
grooved chamber {12 in the vacuum shoe to pro-
vide suction at the cpening {59 and that the suc-
tion is maintained as long as the opening {74 re-
mains in communication with the groove during
which time the foremost sheet is being with-
drawn, whereupon the opening {74 passes be-
yond the groove and the vacuum is cut off. In
order to adjust the roller disc with relation to
the driving disc for the purpose of varying the
setting at which the suction is initiated for the
most efficient operation, the nut {60 may be
loosened and the roller disc rotated to the de-
sired position whereupon the nut may again be
tightened. In this manner the foremost sheet is
positively drawn into engagement with the feed
roller during the withdrawing operation and to-
gether with the frictional engagement of the rub-
ber band [36 effects withdrawal of the sheet.
The holding finger 152 for each feed roller is
mounted to rotate with the fed roller and is also
free to rotate with relation to the roller for a
portion of each revolution, the obhject being to
permit the stop finger to come to rest substan-
tially at a point of tangency with the stationary
yubber roller 138 to hold a sueceeding sheet and
the group of sheets in abeyance until the feed
roller again presents the frictionally engaging
band into engagement with the succeeding fore-
most sheet, whereupon the stop finger is re-
ieased to rotate with and with relation to the
feed roller. As best shown in Fig. 5, the holding
finger 150 is rotatably mounted on a shouldered
portion 180 of a collar 182 which is .adjustably
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secured to the nut 160 by a set screw 184. A
torsion. spring 186 coiled about the. collar (82,
and having its ends secured in the holding finger
and in the collar respectively, effects rotation of
the finger against the trailing end of the-arcuate
band. portion {36 during the feeding operation,
as illustrated in Fig. 7.

In order to bring the holding finger to rest sub-
stantially in alignment with a radial line extend-
ing from the center of the feed roller to the center
of the stationary roller, after the band portion
138 has passed and withdrawn the foremost sheet,
a spring stop 188 is provided which is arranged
to engage 2 pin 198 carried by the finger {98. As
shown in Fig. 5, the spring stop is secured to an
angle bracket 184 supported from the side frame
and is provided with an inwardly bent edge por-
tion 182 disposed at an angle with relation to the
circular path of the pin 198, see Figs. 6 and 7, and
in a manner such as to obstruct the passage of
the pin and to stop the holding finger in a posi-
tion to cooperate with the roller {38 in preventing
passage of succeeding sheets as shown in Fig. 6.
As herein shown, the holding finger is provided
with an arcuate end portion {94 having a radius
slichtly greater than the radius of the arcuate
band portion #33. During the rotation of the
feed roller with the holding finger (59, at rest,
the torsion spring {86 is wound up, and, when
the leading end of the arcuate band portion 138
engages the holding finger (58, the spring. stop
{88 is permitted to flex to release the finger
whereupon the finger is rotated by the torsion
spring into engagement with the trailing end of
the arcuate band portion as shown in Fig. 7.

In practice, the feed roll is set with relation
to the opening {74 to initiate the suction at the
opening 150 substantially at the same time that
the holding finger {52 is engaged and released by
the leading end of the band portion 125 as shown
in Fig. 6 so that in operation the foremost sheet
is drawn into engagement with the band and per-
mitted to pass beyond the stationary rubber roller
138, a succeeding sheet having projected itself
over the rubber roller. The irictional engage-
ment of the band 133 on one side of the foremost
sheet effects withdrawal of the latter over the
contacting paper surface of the succeeding sheet,
and the latter is retained by the frictional engage-
ment of the stationary rubber roll i38. After the
band portion i35 has passed beyond the roll 138
the holding finger i52 immediately engages the
succeeding sheet and comes to rest to retain the
sheet against the roll 138 and prevent passage
thereof until the finger is released during the
next cycle of operation.

As ahove stated the feed rollers {8, 29 operate
simultaneously to feed a card and an envelope
from their respective chutes, and, provision is
made for inserting the card {4 under the flap 22
of an envelope which was withdrawn during the
previous cycle of operation and which has been
advanced by the belt 34 into engagement with a
movable stop member 24. As best shown in Fig.
3, the envelopes {5 are stacked vertically in the
chute {2 with the flap portions disposed at the
lower forward end so that when an envelope is
withdrawn it is disposed flat upon the belts 34
with the flap uppermost at the forward end. As
herein shown, the envelopes extend transversely
between the spaced belts 34 being engaged and
advanced with the belts along their marginal
edges and are retained in engagement with the
spaced belts by weighted balls {98 which are sup-
ported. for rotation and vertical movement in
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openings 198 provided in side rails 200 secured to
their respective frame members. Thus, in opera-
tion, an envelope withdrawn by the feed roller 20
is received between the helts 34 and the weighted
balls 196, the latter serving to hold the envelopes
in engagement with the belts and is permitted to
rotate by the frictional engagement of the enve-
lopes therewith during the advancing movement
to present the envelope against the stop 24 as
described.

‘The air or blower nozzle 23 for lifting the clos-
ing flap 22 to permit insertion of a card there-
under during the next cycle of operation is pref-
erably arranged to blow a continuous stream of
air to effect the flap lifting operation and, as
herein shown, is disposed substantially centrally
between the two half sections 36, 38 being sup-
ported between the side frames 49, 42 in a manner
such as to maintain the nozzle unit in a central
position when the side frames are adjusted for
different wicdths of cards and envelopes. The
nozzle pipe 202 is fixed in a block 294 which is

provided with a passageway 206 in communica-

ticn with a connection 288 for receiving a flexible
tube 210 which may be connected to any usual or
preferred source of air under pressure. The
block is supported by two laterally extended
square rods 212 which may be threadedly con-
nected at their inner ends to both sides of the
block 284 and which extend through round open-
ings 213 in the side walls 40, 42. The rods 212
are also arranged to pass through relatively thin
retaining plates 2{4 attached to the side frames
and havin< square openings to prevent rotation of
the assembled supporting unit. Coil springs 21§
are provided on both sides of the block being
interposed between a washer 2{8 and the retain-
ing plates 214. The threaded ends of the rods
are also provided with lock nuts 220 to permit
adjustment of the block to a suitable angular
position to direct the stream of air under the flap
22. With this construction it will be seen that
when the side frames 49, 42 are adjusted with
relation to each other, the square rods 212 may
pass freely through the openings in the side walls
and the retaining plates 214 and are maintained
in a substantially central position by the equal
pressure of the coil springs 216.

In the operation of the machine, a card is
projected under the envelope flap 22 while the
latter is held up by the stream of air from the
nozzle 23 and immediately thereafter the cam
operated stop member 24 is rocked out of the
path of the collated card and envelope to permit
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the same to advance between the rollers 26, 28 to 55

be discharged into the container 30 disposed on
the conveyer belt 32. As best shown in Fig. 3,
the cards are guided from the feed roller by an-
gular cut out portions 23 formed in the forward
ends of the ball retaining side rails 238 so that
in operation the leading edge of the card is pro-
jected under the flap while the card is disposed
in an upwardly and rearwardly inclined position,
the card and envelope being brought into parallel
relationship when they are ejected by the rollers
26, 28. As illustrated in Figs. 2 and 3, the stop
member 24 is attached to one arm 222 of a lever
pivotally mounted on a stud 224 fixed in the side
irame 42. The other arm 226 of the lever is pro-
vided with a cam roll 228 arranged to cooperate
with a cam 230 fast on an extension of a stud {08
carried by the side frame 42. The cam 230 may
and preferably will be adjustably fixed to the
stud 188 and is preferably arranged to permit
the stop member 24 to rock out of the path of
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the articles immediately after a card has been
inserted in the envelope. A coil spring 232
wound about the stud 224 and having its ends
fast in the cam and in a collar 234 secured to the
stud is arranged to effect rocking of the lever in
a clockwise direction to hold the roller against
its cam, the cam bheing designed to effect coun-
terclockwise movement of the lever to present
the stop member 24 in operative position.

As herein shown the lower rolls 28, over which
the belts 34 travel are geared to the upper rolls
26 by cooperating spur gears 236, 238 the latter
being fast on studs 248 journaled in slide blocks
242 arranged for vertical movement in the side
frames 40, 42 respectively, the slide blocks being
urged downwardly by springs 244 interposed be-
tween cap members 246 and the upper ends of
the blocks. The belts 34, as best shown in Fig.
2 are retained in grooved portions of the lower
rolls 28 to present the cuter surfaces of the belts
substantially flush with the outside diameter of
the rolls. Thus, during each cycle of operation,
a collated article is ejected by the rollers into
the container 38. The rollers 26, 28 and the belts
34 are preferably driven at a relatively faster
rate of speed than the feed rollers (8, 20 in order
to quickly discharge the collated articles and
permit the stop member 24 to be brought down
into operative position to stop the simultaneously
withdrawn envelope being advanced by the belt
34 in position to receive the next card withdrawn.

Provision is also made in the preferred embodi-
ment of the invention for detecting the failure of:
a collating unit to eject a collated article during-
each cycle of operation of the machine, and, upon
such failure provision is made for printing an
identifying mark upon the container so that when
the container arrives at the delivery end of the
conveyer, the operator may place therein such
missing article or articles to complete the set.
As illustrated in Figs. 1 and 8, this is accom-
plished by an electrical circuit 249 which includes
a micro-switch 250 which is normally closed and’
arranged to be opened upon passage of a card
between the rollers, and a cam operated switch
252 arranged to be closed during the period in
the cycle when an article does pass or should
have passed between the rollers 25, 28. Asshown
in Figs. 1 and 2, each slide block 242, by which
the upper rollers 26 are carried, is provided with
an upstanding rod 254 which extends through
the cap member 246 and is guided at its upper

.end in a supporting bar 256 attached to the side
frame, so that when the slide blocks 242 are ele-
vated by a collated article passing between the
rollers, the rods 254 are moved vertically. A
contact member or switch arm 258 adiustably.
secured to one of the rods 254 is arranged to co-
operate with the micro-switch 250 fo effect
opening of the circuit when an article passes
between the ejecting rollers. A solenoid operated
printing element 260 also included in the circuit
249 is disposed adjacent the conveyor belt 32 and
in operative relation to the container 39 to print
an identifying mark, such as the number of the
card or the collating unit associated therewith,
on the side wall of the container when the
solenoid 261 is energized. The switch 252 is
operated by a cam 262 fast on the main drive
shaft 88 and which is arranged to cooperate with
a cam roll 264 carried by a pivotally mounted
arm 265. Thus, in the operation of the machine,
when a collated card and envelope fails to pass
between the rollers 26, 28 the switch arm 258

76 Will not be elevated to open the normally closed
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micro-switch 250, and, the circuit being also

closed at the switch 252 by the cam 282 at this
time, the solenoid 261 is energized to effect print-
ing of an identifying mark on the container.
Conversely, in the normal operation of the ma-
chine when a collated card and envelope does
pass between the rollers 28, 28 the switch arm
258 is elevated to open the circuit at the nor-
mally closed switch 253 so that although the
cam operated switch 252 is closed at this time
the solenoid 261 will not be energized.

From the above description it will be seen that
the wiring diagram illustrated in Fig. 8 for a
single collating unit may be duplicated for each
of a plurality of collating units in the line and
that but one master cam 282 is required for the
entire circuit to effect closing of the switch 252
at the period in the cycle when a collated article
is or should be ejected by the rollers 2§, 28 so
that when the container arrives at the end of
the line the operator may place in the container
such missing cards and envelopes as are indi-
cated by the printed matter on the side wall of
the container.

As generally indicated in Fig. 1, the belt con-
veyer 32 may be continuously driven to advance
the containers 38 along the helt between suitable
guide rails 268, 279, and, the containers are ar-
ranged to be brought to rest in operative relation
to their respective collating units and in timed re-
lation to the operation thereof, by solenoid op-
erated stop fingers 272, one of which is shown in
Fig. 1. As diagrammatically illustrated in Fig. 8,
the stop fingers 272 for each collating unit may

be .simultanecusly operafed by a master cam 27§ S

fast on the main drive shaft 99 and which is ar-
ranged to cooperate with a cam roll 276 carried
by @ pivotally mounted arm 278 to effect closing
of :a switch 280 in the circuit 282 to the solenoid
284 for the stop finger, the circuit 282 shown in
Fig. 8 being -duplicated for each collating unit.
Thus, in operation, successive confainers 39 are
in effect intermitiently advanced into operative
relation to successive collating units fo receive a

different greeting card and envelope from each .

unit to make up a box of assorted greeting cards.

A modified form of sheet feeding mechanism
embodying the present invention is illustrated in
Figs. 9 and 10 in which the holding finger 152 is
eliminated and the stationary rubber roller 138
is replaced by a cooperating metal member 380
shaped ‘to support the foremost sheets in the
magazne in-cooperating relationship with the
feed roller-and to permit but one.sheet at a time
to be withdrawn from the magazine. .As herein
shown, the modified construction includes a feed
Toller provided with a yieldable friction band {36
simiilar to that described o provide a frictional
engaging surface for -a portion of the periphery
of the roller, the radius of the friction band being
§light'y greater than the radius of the supporting
and driving members 156, 58 respectively of the
feed ‘roller. The feed roller is arranged to co-
operate with the stationary metal member 390,
herein-shown in the form of a roll having a con-
cave vortion 302 disposed to be substantially co-
extensive with the supporting rail 134 and termi-
nating in & flatted portion 204 spaced from and
arranged to cooperate with the friction band 135
to permit the foremost sheet to be withdrawn by
the friction band, the succeeding sheet being held
back by the engagement with the upwardly
curved portion of the concave surface 302. Ail-
though, for practical purposes, the concave and
flatted surfaces 302, 304 could be formed by an

»

, 12
integral extension of the rail 134, it is preferred
to provide a separate member 388 mounted on a
stud 2386 to permit rotation of the member 308

~ on the stud in order to adjust the flatted portion
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394 with relation to the arcuate friction band 136
for most efficient operation, the member 309
being maintained in its adjusted position by a
nut 338 cooperating with the threaded end of the
stud.

In the operation of the modified sheet feeding
mechanism thus far described, the sheets are fed
into cooreration with the feed roll by gravity,
being arranged to slide down the upper chute and
onto the lower supporting rails {34 on edge and
in a rearwardly inclined position with the lower
edges of the foremost sheets resting in the con-
cave pocket 382. The concave surface may and
preferably will be polished smooth to provide a
low friction surface to permit the sheets to be
freely advanced thereover by the slight urging of
the succeeding sheets of the group so that the
foremost sheet will be projected onto the flatted
surface 344 during the period of rotation when
the metal discs 158, 158 are in engagement with
the foremost sheet, such discs being of a radius
such as to provide a space between the discs and
the flatted surface 384, whereupon the sheet will
be withdrawn by the yieldable friction band when
the latter is rotated into pressing engagement
therewith. The spacing between the flatied sur-
face 384 and the friction band 135 may be such
as to permit but one sheet to pass and the slight-
1y upturned end of the concave portion 352 serves
to retain the succeeding sheets in the magazine.
In practice the spacing may be adjusted to ac-
commodate g sheet of maximura thickness so
that other grougs of sheets of lesser and variable
thicknesses may be withdrawn without further
rotary adjustment of the cooperating member
2398, In the preferred and. illustrated embodi-
ment .of the modified form of the invention the
feeding mechanism may be provided with suction
mezns including a suction opening 150 in the
friction band similar to that heretofore described
in order to assure the lifting of the lower edge of
the foremost sheet over the upturned portion of
the concave surface 382 and onto the flatted sur-
face 384 to be withdrawn by the friction band
136.

While the preferred form of the invention has
been herein illustrated and described, it will he
understood that the invention may be embodied
in other forms within the scope of the following
claims. .

‘Having thus described the invention, what is
ciaimed is:

1. In a machine of the character described,
in combination, movable conveyor belt means, a
magazine mounted over said conveyor belt means
for supporting a stack of envelopes with their
closing flaps disposed at the lower forward ends
thereof and transversely of said conveyor belt
means, a second magazine mounted over said
conveyor belt means and spaced in the direction
of movement of said conveyor belt means from
said first magagzine for supporting a stack oi
cards, means for withdrawing an envelope from
said ilrst magazine and ejecting it forwardly to
said conveyor belt means with its flap uppermost
and at the forward moving end of the envelope,
conveyor belt movahle stop means for bringing
the envelope to rest in operative position to re-
ceive a card from said second magazine, means
for lifting the closing flap of the envelope, means



2,625,302

13 :
for withdrawing a card from said second maga
zine and ejecting it forwardly under the uplifted
flap, means for operating said stop means in timed
relation to the withdrawal of a card from said
second magazine to release the assembled card
and envelope, and means for discharging the
same from the machine.

2. In a machine of the character described, in
combination, movable conveyor belt means, a
magazine mounted over said conveyor belt means
for supporting a stack of envelopes with their
closing flaps disposed at the lower forward ends
thereof and transversely of said conveyor belt
means, a second magazine mounted over said
conveyor belt means and spaced in the direction
of movement of said conveyor belt means from
said first magazine for supporting a stack of
cards, means for withdrawing an envelope from
said first magazine and ejecting it forwardly to
said conveyor belt means with its flap uppermost
and at the forward moving end of the envelope,
conveyor belt, movable stop means for bringing
the envelope to rest in operative position to re-
ceive a card from said second magazine, means
for lifting the closing flap of the envelope, means
for withdrawing a card from said second maga-~
zine and ejecting it under the uplifted flap, means
for operating said stop means in timed relation
to the withdrawal of a card from said second
magazine to release the assembled card and en-
velope, means for discharging the assembied card
and envelope from the machine, and means for
supporting a container in operative position to
receive the assembled card and envelope thus
discharged.

3. In a machine of the character described, in-

combination, a magazine for supporting a stack
of envelopes having closing flaps, a second maga-
zine for supperting a stack of cards, means for
withdrawing an envelope from said first maga-
zine, means for advancing the withdrawn en-
velope, movable stop means for bringing the
envelope to rest in operative position to receive
a card, means for lifting the closing flap of the
envelope, means for withdrawing a card from
said second magazine and inserting the card
under the uplifted flap, means for operating said
stop means to release the assembled card and
envelope, and means for discharging the same
from the machine, and means for supporting a
container in operative position to receive the
assembled card and envelope thus discharged,
means for detecting the failure of the discharging
means to discharge an assembled card and en-
velope, and means actuated by said detecting
means for applying an identifying mark on said
container in the event of such faijlure.

4. In a machine of the character described
operating in successive cycles, in combination,
movable conveyor belt means, means mounted
over said conveyor belt means for supporting a
stack of envelopes with their closing flaps dis-
posed at the lower forward ends thereof and
transversely of said conveyor belt means, means
mounted over said conveyor belt means and
spaced from said envelope supporting means in
the direction of movement of said conveyor belt
means for supporting a stack of cards, means
for withdrawing successive envelopes from said
first stack and ejecting them forwardly to said
conveyor belt means with their flaps uppermost
and at the forward moving ends of the envelopes,
means for lifting the flaps of successive envelopes,
and means operating simultaneously with said
envelope withdrawing means for withdrawing
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successive cards from said second stack and eject-
ing the same forwardly under said uplifted flaps,
each card being inserted under the flap of an
envelope withdrawn and advanced into said op-
erative position during a previous cycle of opera-
tion.

5. In a machine of the character described, in
combination, continuously moving conveyor belt
means, a magazine mounted over said conveyor
belt means for supporting a stack of envelopes
with their closing flaps disposed at the lower
forward ends thereof and transversely of said
conveyor belt means, a second magazine mount-
ed over said conveyor belt means and spaced in
the direction of movement of said conveyor belt
means from said first magazine for supporting
a stack of cards, means for withdrawing an
envelope from said first magazine and ejecting
it forwardly to said conveyor belt means with its
flap uppermost and at the forward moving
end of the envelope, movable stop means for
bringing the envelope to rest in operative
position to receive a card from said sec-
ond magazine, means for lifting the closing flap
of the envelope, means for withdrawing a card
from said second magazine and ejecting the card
forwardly under the uplifted flap, means for
operating said stop means in timed relation to
the withdrawal of a card from said second maga-
zine to release the assembled card and envelope,
and means for discharging the same from the
machine, and means for supporting a container
in operative position to receive the assembled
card and envelope thus discharged, said conveyor
belt means and discharging means being arranged
to travel at a relatively faster rate of speed than
said withdrawing means to effect discharge of
a collated card and envelope and advancement
of a succeeding envelope into operative position
to receive a subsequently withdrawn card.

6. In a machine of the character described, in
combination, a magazine for supporting a stack
of envelopes having closing flaps, a second maga-
zine for supporting a stack of cards, means for

, withdrawing an envelope from said first maga-

zine, means for advancing the withdrawn en-
velope, movakle stop means for bringing the en-
velope to rest in operative position to receive a
card, means for lifting the closing flap of the
envelope, means for withdrawing a card from
said second magazine and inserting the card
under the uplifted flap, means for operating said
stop means to release the assembled card and
envelope, and means for discharging the same
from the machine, a continuously moving belt
for supporting and advancing containers, and
means operating in timed relation to the collat-
ing machine for bringing suceessive containers to
rest in operative relation to receive the assembled
card and envelope thus discharged.

7. In a machine of the character described, in
combination, continuously moving conveyor belt
means, a framework comprising two substantial-
ly symmetrical side frames on opposite sides of
said conveyor belt means, each side frame being
arranged to support cooperating half portions of
a magazine mounted over said conveyor belt
means for supporting a stack of envelopes with
their closing flaps disposed at the lower forward
ends thereof and transversely of said conveyor
belt means, cooperating hslf portions supported
by said side frame and forming a second maga-
zine mounted over said conveyor bhelt means and
spaced in the direction of movement of said con-
veyor helt means from said first magazine for
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supporting a stack of cards, means for withdraw-
ing successive envelopes successively from said
first magazine and ejecting them forwardly 0
said conveyor belt means with their flaps upper-
most and at the forward moving ends of the
envelopes, movable stop means carried by one
side frame for bringing the envelopes successively
to rest in operative position to receive cards suc-
cessively from said second magazine, air blast
means carried between said side frames for lift-
ing the closing faps of the envelopes, means for
withdrawing cards successively from said second
magazine and inserting the cards successively un-
der the uplifted flaps of the envelopes, means for
opersting said stop means in timed relation to
the withdrawal of a card from said second maga-
zine to release the assembled cards and enve-
loves, and means for discharging the same from
the machine,

8. In a machine of the character described, in
combination, continuously moving conveyor belt
means, a framewcrk comprising two substantial-
ly symmetrical side frames disposed on opposite
sides of said conveyor beld means, each side
freme being arranged to support cooperating half
portions of a magazine mounted over saild con-
veyor belt means for supporting a stack of en-
velopes with their closing flaps disposed at the
lower forward ends thereof and transversely of
said conveyor belt means, a second magazine
mounted over said conveyor belt means and
spaced in the direction of movement of said con-
veyor belt means from said first magazine for
supporting a stack of cards, means for withdraw-
ing an envelope from said frst magazine and
ejecting it forwardly on said conveyor belt means
with its flap uppermost and at the forward mov-
ing end of the= envelope, movable stop means car-
ried by one side frame for bringing the envelope
to rest in operative position to receive a card
from said second magazine, air blast means car-
ried between said side frames for lifting the
closing fap of the envelope, means for withdraw-
ing a card from said second magazine and sject-
ing the card forwardly under the uplifted
fiap, means for operaling said stop means n
timed relation to the withdrawal of a card from
said second magazine to release the assembled
cerd and envelope, means for discharging the
assembled card and envelope from the machine,
and means for adjusting said side frames with
relation to each other to accommodate cards and
envelopes of different widths.

9. Tn 5 machine of the character desceribed, the
combination of movable couveyor belt means,
means for supporting a stack of envelopes hav-
ing closing fiaps, means for withdrawing =nve-
lopes suecessively from said stack and discharg-
ing them upon said conveyor helt means with
their flaps uppermost and at the forward mov-
ing ends of the envelopes, envelore flap lifting
means mounted in fixed relation to said snvelope
stack surporting means for lifting the zlosing
flap of each envelope in succession as it is ad-
vanced by the conveyor belt means, means
spaced in the direction of movement of said con-
veyor belt means from said envelope stack sup-
porting means for supporting a stack of cards,
and means for withdrawing cards from said
stack and discharging them successively under
the uplifted flaps of corresponding envelopes.

10. In a machine of the character described,
the combination of movable conveyor belt means,
means mounted over said conveyor belt means
for supporting a stack of envelopes with their
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closing flaps disposed at the lower forward ends
of the envelopes and transversely of said con-
veyor belt means, means for withdrawing enve-
lopes successively from said stack and discharg-
ing them upon said conveyor belt means with
their flaps uppermost at the forward moving ends
of the envelopes, envelope flap lifting means
mounted in fixed relation to said envelope stack
supporting means for lifting the closing flap of
each envelope in suceession as it is advanced in
the conveyor belt means, means mounted over
said conveyor belt means and spaced in the di-
rection of movement of said conveyor belt means
from said envelope stack supporting means for
supporting a stack of cards transversely of said
conveyor belt means, and means for withdraw-

ing cards from said stack and discharging them

successively in the direction of movement of said
conveyor belt means and under the uplifted flaps
of corresponding envelopes.

11. In a machine of the character described,
the combination of movable conveyor belt means,
means mounted over saild conveyor belt means
for supporting a stack of envelopes with their
closing flaps disposed at the lower forward ends
of the envelopes and transversely of said con-
veyor belt means, means for withdrawing en-
velopes successively from said stack and discharg-
ing them upon said conveyor belt means with
their flaps uppermost at the forward moving
ends of the envelopes, envelope flap lifting meangs
mounted in fixed relation to said envelope stack
supporting means for lifting the closing flap of
each envelope in succession as it is advanced by
the conveyor belt means, means mounted over
said conveyor belt means and spaced in the di-
rection of movement of said conveyor belt means
from said envelope stack supporting means for
supporting a stack of cards, transversely of said
conveyor belt means, means for withdrawing
cards from said stack and discharging them suc-
cessively in the direction of movement of said
conveyor belt means and under the uplifted flaps
of corresponding envelopes, stop means for tem-
porarily stopping the movement of each envelope
while a card is being inserted under the uplifted
flap thereof, and means rendered operative in
timed relation to the withdrawal and discharge
of said cards, for releasing said stop means to
permit the discharge of assembled cards and en-
velopes from said conveyor belt means.

12. In a machine of the character described,
the combination of movable conveyor belt means,
a plurality of spaced apart containers carried by
said conveyor belt means, a plurality of collating
machines disposed along said conveyor belt means
and adapted to discharge assembled cards and
envelopes into said respective containers, each
of said collating machines comprising means for
supporting a stack of envelores having closing
flaps, means for supporting a stack of cards,
means for withdrawing an enveloge from said
first stack, means for advancing the withdrawn
envelope into operative position fo receive a card,
means for lifting the closing flap of the envelope,
means for withdrawing a card from said second
stack and inserting the card wvnder the unlifted
flap, and means for discharging the assembled
card and envelope into a container on said con-
veyor belt means, and means for moving said con-
veyor belt means intermittently in timed relation
to the discharge of cards from said collating ma-
chines.

13. In a machine of the character described
the combination of continuously moving conveyoz:
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belt means, a magazine mounted over said con-
veyor belt means for supporting a stack of en-
velopes with their flaps disposed at the lower for-
ward ends thereof and transversely of said con-
veyor belt means, feed mechanism for withdraw-
ing an envelope from said magazine and ejecting
it forwardly on said conveyor belt means with its
flap uppermost and at the forward moving end
of the envelope, and nozzle means mounted so as
to blow fluid in the direction of movement of said
conveyor belt means and under the flaps of suc-
cessive envelopes carried thereby to lift said flaps.
NATHAN H. MORRISON.
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