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17 Claims.
This mventxon relates to apparatus for stack-

ing individual sheets produced from a web as the

web fravels. In particular, the invention con-

templates the provision of an apparatus for auto-

6 matically regulating the delivery of individual
sheets as they are produced successively fromr a
traveling web of material so that further opera-

tions may be pursued in the stacking of the

sheets to form segregated stacks, .

It has been found that proper stacking of in-
dividual ‘sheets.of material as they are delivered
successively, one immediately following the other

" subsequent to production from the original web,
requires a certain time interval to elapse between
delivery of each sheet and the one next follow-
lowing to facilitate proper-superimposition of a
delivered sheet on the stack being formed. A
time interval adequate for accomplishing proper
placement of the -individual sheets on the stack
may be most conveniently attained, without in-
terference with production, ,by -separating the
sheets along the direction of sheet travel by
.distances proportionate to the time interval re-
5 quired. This may be accomplished in various
ways, but preferably by advancing each individ-
ual sheet in the direction of travel at a speed
greater than the speed of the sheet that immedi-
ately follows.
gp In accomplishing stacking following the afore-
'said. regulated delivery, the sheets are superim-
posed one upon another while the formed portion
of the stack is progressively withdrawn at a rate
slightly greater than the rate of formation of
the stack. At intervals, corresponding to the
desired height of the individual stacks, the stack
or stacks formed are segregated from the stack or
stacks to be formed within and at the time in-
terval between the delivery of two mutually ad-
jacent sheets.

The - segregation is most effectively accom-
plished by rapidly inserting separating means be-
tween the last formed stack and the stack next to
be formed. For this purpose, separating means
53 may be placed ready for rapid advancement into

functional position at the appropriate moment.
The separating means is preferably advanced to-
ward sheet-receiving position at the same rate
that the bottom of the stack being formed recedes
from sheet-receiving -position, and, at the ap-
propriate moment, is rapidly . advanced directly
inté sheet-receiving position.
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By withdrawing the bottom of the stack belng :
formed at a rate faster than the rate of stack -

<t
[]

formation, a clearance is provided between in-
dividual stacks. The rate of withdrawal is de-
sirably sufficiently fast to provide a clearance of
magnitude capable of accommodating the inter-

60 posed separating means as well_ as affording free

(OL 271--16)

space for facilitating ultimate disposition of the
successively segregated stacks. -

In the instance of delivery of indlvidual sheets
to the stacking. mechanism substantially hori-
zontally, and especially when the material of the &
sheets is freely flexible and subject to buckling
when unsupported, the speed of delivery of the
sheets must be great enough to avoid, by the’
principle of inertia, undue buckling as they pass
. into the staking mechanism. The necessary min- 10
imum speed will of course vary according to the
degree of flexibility of the sheet material con-
cerned and according to the lengths of the indi-
vidual sheets, the speed necessarily increasing as
the degrees of flexibility and the lengths increase.

Thus, it is apparent that among the primary
objects of this invention are first to regulate de-
livery of individual sheets successively produced
from a traveling web, and second to receive the
delivered sheets in such manner as to build suc-
cessively segregated individual stacks of super-
imposed sheets. -

Preferred apparatus employed in the carrymg
out of the invention is entirely automatic in op-
eration. Advantageously, it is for the most part
operated directly from the machine employed in
producing the indivldual sheets from the travel-
ing web.

Characteristic of the particular apparatus here
-disclosed is its relative simplicity of structure, its
positivity of operation, its adjustability to a vari-
ety of individual requirements, and its ease of
-maintenance in correct operative order. :

Briefly, roller means receive the sheets as they

" are discharged.from the producing machine and
feed them, at web speed, to roller means oper-
ative at a speed greater than the operative speed
of the receiving roller means, for subsequent de- -
livery to stacking mechanism. The relative grips 40
of the stated roller means are so regulated that
a sheet, passing from one to the other, may be
whisked along its path of travel at increased
speed without retardation or injury by reason of -
the differential speed of the roller means. : 45

" In the instances of substantially horizontal de-
livery to the stacking mechanism of freely flex-
ible sheets, that roller means which effects ulti-
mate delivery of the sheets to the stacking mech-
anism must motivate the sheet at a speed suffi-
ciently great to prevent, by the principle of in-
ertia, undue buckling of the sheets as they are
delivered. Accordingly, to anticipate such in-
stances, means may be provided for motivating
the stated roller means at the required speed
_irrespective of the operative speed of the produc-
ing machine. Thus, the usual lag, under the
normal, of operative speed of the producing ma-
chine at the stages of starting and stopping of
the producing machine, has no adverse affect go
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on the speed of ultimate delivery of the indi-

vidual sheets to the stacking mechanism.
The stacking mechanism advantageously in-

cludes conveyor means adapted to hold recepta-

5 cles and to progressively advance and withdraw

the receptacles toward and from sheet-receiving

. position.. The advance of an empty receptacle
into sheet-receiving position may be accom-

- pHshed within the time interval elapsing be-
10 tween discharge of two mutually adjacent sheets,
by an auxiliary conveyor desirably operating,
at the appropriate moment, at a speed substan-

tially synchronized with the speed of operation

of the sheet-producing machine. The individ-

15 ual receptacles per se provide the means for
segregating successively formed- individual stacks
of sheets.

" . Further objects and features of the invention

will be apparent from the foliowing detailed de-
20 scription in conjunction with the accompanying
drawings, in which: : )

Fig. 1 represents a right-side elevation (when .

considered from a position facing the discharge

- end of the sheet-producing machine) of a pre~

25 ferred embodiment of delivery and stacking ap-
paratus pursuant to the invention. ]

© Fig. 2 represents a left-side elevation (consid-

ered from the same position) of the embodi-

ment of Fig. 1, a portion of the delivery me_ch-~

80 anism being illustrated in vertical section.
Fig. 3 represents a vertical section taken on
the line 3—3, Fig. 1. -
Fig. 4 represents an enlarged vertical section
{aken on the line 4—4, Fig. 2. X
Fig. 5 represents an elevation taken on the
line §—5, Fig. 4. .- :
. Tig. 6 represents a section taken on the line
—6, Fig. 1. . B ) )
. Fig. 7 represents an elevation taken Irom the
40 line 1—1, Fig. 1. :
‘Fig. 8 represents a view partly in section taken
on the line 8—8, Fig. 2. - o )
Fig. 9 represents a section taken on the line
99, Fig. 8,-and
45 = Fig. 10 represents a horizontal section taken
on the delivery and -stacking mechanism line
18—I10, Fig. 1, and
Fig. 11 is a detail view of another embodi-
ment of receptacle - advantageously employed
60 with the apparatus of the preceding fizures.
The receptacle is illustrated in vertical section

wi

taken on a line parallel with the lateral sides .

- thereof.

Referring to the drawings, the apparatus il--

55 lustrated is preferred for carrying the present

invention into practice. By its use, the various- -

operations may be accomplished automatically
in correlation with the operation of the ma-
chine employed for producing individual sheets

60 successively from a traveling web of material.
. Pursuant to the first stage of operation, de-
livery of sheets discharged successively, one im-
“mediately. following the other, from the sheet-
. producing machine is regulated by spacing the
65 individual sheets apart along the direction of
travel. Thus, there is provided a timed interval

between. delivery of each sheet and the one that -

next follows sufficient to allow proper placement
- of the successive sheets on the stack being
70 formed. For this purpose means are provided

for increasing the speed of travel of the sheet..

at a stage subsequent to discharge from the

sheet-producing  machine, the increased speed

being sufficlently greater than the speed of web
75 travel to effect the desired degree of spacing.

Such means advantageously take the form of

sets of feed rollers disposed adjacent the dis-

charge end of the blank-producing machine and
spaced sequentially toward the stacking location
by distances less, respectively, than the length 5
of a sheet. Disposed tc receive sheets immedi-
ately upon discharge from the sheet-producing
machine and to advance them at web speed

.are, in the embodiment illustrated, sets 10, i0,

see Figs. 1, 2 and 10, of feed rollers. Spaced 10
sequentially therefrom a distance less than the
length of a sheet, are sets i1, 1i of feed rollers
advantageously of the same structural type, but
adapted to advance the sheets at a speed greater
than web speed. Each set of feed rollers ad- 15
vantageously comprises & -propulsion - roller, see
10a, 10 and ila, {1d and cooperating traction
effecting rollers, see {08b, 10b and 11D, 11p, the
said rollers being respeciively journaled for ro-
tation between upstanding side members 12a and 20
12b of supporting frame 12. - -

The propulsion rollers 10a, 10z of the sefs io,
i0, are journaled directly in frame side walls 12a
and §2b, and are advantageously driven at sub-
stantially the speed of travel of the web by means 25
of a2 common drive gear §3 meshing with gearing,
indicated at 14, which is operatively connected in
any suitable well-known manner with the drive
mechanism of the sheei-producing machine. .
The propulsion rollers tia, 11a, are also journaled 30 .
directly in frame side walls 12¢ and 12b, and are
advantageously driven from a common gear i5,
which is in turn driven at desired speed, greater
than the speed of the propulsion rollers i8a, 18a,
by an independent motor indicated at i6. -1

The traction effecting rollers 10b and i1b,
are journaled for free rotation within adjustabie
spring mountings 10c and lic, respectively, and
are yieldably urged by such spring mountings
into relatively light pressure relation with their 40
corresponding propulsion rollers. The spring
mountings I8¢ and {ic are secured at spaced in-
tervals along shafts 10—I, 10—1 and fi—1t, 11—1,
respectively, which extend between frame side
walls 12a and 12b in cooperative vertical align- 45
ment with corresponding propulsion rollers. In
practice, the spring mountings 10¢ may be ad- -
justed to effect less pressure than is effected by
the spring mountings 1le¢ so that a sheet, as at
i1, received directly from the sheet producing 50
machine by sets of feed rollers 10, 10 may be
whisked out from the traction grip thereof, with-

-out retardation or injury, when seized by the

greater traction grip of the sets of feed rollers
i1, 11. Or in certain cases the pressure differen- 99
tial may be reversed so that the sets of feed roll-
ers 10, 10 maintain their traction grip on the
sheet while sets of feed rollers 11, {1 ride inef-
fectively thereon until the sheet is freed from the
retarding influence. Again, there may be mo %0

. pressure differential between the sets of feed roll-

ers, the traction grip thereof being such that each
set both grips and slips resulting: in travel

of the sheet therebetween at a speed which is ap- __
proximately the average of the differential speeds 65
of the sets of feed rollers. o .

‘While seis of pressure-type feed rollers have
been found efficient for accomplishing the first
stage of the method, other types of feed mecha-
nism such as single suction rollers providing 0

‘differential degrees of suction may be utilized

with substantially like effect. _
For supporting the sheets in their {ravel be-
tween the sequentially placed sets of feed rollers,

longitudinally extending strips I8 are provided 73
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70
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!

! at spaced intervals across the widths of the pro-
pulsion rollers. They are so disposed as to main-
tain the sheets in proper feeding relation to the

: sets of feed rollers as the sheets pass from one

" .set to the succeeding set. Such supporting strips

18, in effect, provide a delivery table at the dis-

charge end of the sheet-producing machine.

Pursuant to the second stage of operation, the
so separated individual sheets 11, successively
delivered, are superimposed one upon the other
in the form of successively segregated individual
stacks. The stacking is accomplished while pro-
gressively withdrawing the bottom of the stack
being formed from sheet receiving position.

At the appropriate moment, i. e. upon the
completion of formation of an individual stack,
the formed stack is segregated from the stack
to be formed by the interpositioning of separat-
ing means. The stated interpositioning is ac-
complished at and within the time interval be-
tween the delivery - of two mutually adjacent
sheets.

The raté of progressive withdrawal of the bot-
tom should be faster than the rate of stack for-
mation by an amount sufficient to allow for the
thickness of the separating means plus a clear-
ance of at least an inch, the latter being desir-
able for facilitating removal of the formed stacks
individually.

For accomplishing the second stage of opera-
tion in a most effective manner, it is preferred to
employ apparatus comprising suitably disposed
conveyor means correlated in operation with the
operation of the sheet-producing machine.

Preferred apparatus, as illustrated in the draw-
ings, includes endless conveyor mechanism dis-
posed for vertical movement in sheet-receiving
status adjacent the final set of feed rollers {1.

A vertically disposed box frame 20, comprising
the four upright corner posts 20a, 20b, 20c, and
20d, supports a primary set 21 of endless con-
veyor chains, the set consisting of four individual
endless chains 2ia, 21b, 2ic and 2{d, sprocketed
adjacent the four corner posts 20a, 20b, 20c and
3 20d, respectively, and extending vertically from
the lower portion of the box-frame to a location
slightly above the location of sheet delivery.

A shaft 22 extending horizontally between the
corner posts 20a and 200 adjacent the lower ends
thereof is journaled therein for rotation, and 2
shaft 23, extending horizontally between the low-
‘er ends of corner posts 20¢ and 20d, at a location
horizontally aligned with shaft 22, is journaled
therein for rotation. A shaft 24, extending hori-
zontally between corner posts 28a and 20b at a
location vertically spaced above and aligned with
shaft 22, slightly above the location of sheet-
delivery, is journaled therein, and a shaft 25,
extending horizontally between corner posts 28¢
. and 20d at a location vertically spaced above and

aligned with shaft 23, and horizontally aligned

with shaft 24, is journaled therein for rotation.
The endless chains 2fa and 21b at their lower
ends are looped around and mesh with sprocket
wheels 26 and 21, respectively, which are rigidly
mounted on the shaft 22 adjacent the corner
posts 20a and 20b, and at their upper ends are
looped around and mesh with the sprocket wheels

© 28 and 29, respectively, the latter being rigidly

aligned with the lower sprocket wheels 26 and 27,
respectively. Likewise, endless chains 2i¢ and
2tkd at their lower ends are looped around and
mesh with the sprocket wheels 30 and 31, respec-
tively, which are rigidly mounted on shaft 23

2,234,116

mounted on shaft 24 at locations vertically

3
adjacent the corner posts 20c and 20d, and at
their upper ends are looped around and mesh
with the sprocket wheels 32 and 33, the latter
being rigidly mounted on the shaft 25 at loca-
tions vertically aligned with the lower sprocket
wheels 30 and 3f, respectively. Thus, in the
instant embodiment, there is formed a four-point-

" suspension endless conveyor adapted to receive

four cornered receptacles.

The endless conveyor 21 is actuated in correla-
tion with the operation of the sheet-producing
machine in such manner that inner portions of
the component endless chains descend progres-
sively and simultaneously to provide a conveying
path of travel. To this end, the shafts 22 and

. 23 may have integral extensions 22¢ and 23a,

respectively, journmaled in the bracket arms 32
and 33, respectively. A horizontal shaft 34 is
journaled in the bracket arms 35—I and 35—2,
respectively, and is geared at its ends to the shaft
extensions 22e¢ and 23z by means of respective
miter gearing indicated generally at 36—1 and
36—2. .-

A chain drive 38 may transmit motion from a
suitable connection with the sheet-producing ma-
chine (not shown), to a main drive shaft 39, the
latter being geared at one end by suitable worm
gearing, as illustrated, to a crank-shaft 40, see
Figs. 2, 3 and 10, journaled in a bearing support
41. A connecting rod 42, having one end jour-
naled on a crank 40a which is adjustably mounted
in the diametric slideway 40--2a of the coupling
member #40—2, the latter being rigidly mounted
on crank-shaft 40 -(Fig. 3), serves to reciprocate
the drive arm. 43a of 2 suitable usual type of

10
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ratchet mechanism, indicated generally at 43

(Fig. 2). Such ratchet mechanism is mounted
on the extension 23a¢ of shaft 23 and is opera-
tively connected therewith for rotating shaft
23 intermittently. Through connecting shaft 34
this intermittent motion is transmitted to shaft
22, thus motivating the four endless chains 21a,
21b, 21c and 21d, simultaneously.

* The eccentricity of crank 40a with respect to
the crank-shaft 40 may be varied by means of
the adjusting screw 40—3 to compensate for dif-
ferent thicknesses of web material used from
time to time in the sheet-producing machine.
Adjustment of screw 40—3 moves crank 40a in
its slideway 40—2a either toward or away from
the axis of rotation of crank-shaft 40.

40

45

50

While. the above described mechanism has

been found satisfactory for actuating the end-
less conveyor 2 in desired manner from the
sheet-producing machine, the invention is by no
means limited to its use. Other mechanism, as
for instance a solenoid, or the device manufac-

~tured by The General" Electric Co. commonly

known as a “Thruster” automatically electrically
controlled by the sheet-producing machine, may
be advantageously employed for the same pur-
pose.

Advantageously, an auxiliary set 45 of endless
conveyor chains, comprising the component end-
less chains 45a, 45b, 45¢c and 45d, rises above
primary set 2{ of endless conveyor chains, and
said chains have their lower ends looped around

- sprocket wheels 46, 47, 48 and 49, respectively,

and their upper ends looped around sprocket
wheels 50, 5{, 52 and 53, respectively. The low-

“er sprocket wheels 46, 41, and 48, 49 are mounted

for free rotation on the shafis 24 and 25, re-
spectively, desirably immediately adjacent
sprocket wheels 28, 28 and 32, 33, respectively.

70

The upper sprocket wheels 80 and §{ are rigidly °
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mounted on a shaft 54 which extends hori-
zontally between and is journaled in the upper
ends of corner posts 20a and 20b of the box-
frame, and the upper sprocket wheels 52 and
53 are rigidly mounted on a shaft 55 which ex-

tends horizontally between and is journaled in.

the upper ends of corner posis 20c and 20d of
the box-frame in horizontal alignment with
shaft 58. The various shafts and sprocket
wheels are aligned horizontally and vertically
relative to one another as previously explained
with respect to the various shafts and sprocket
wheels of the primary set of endless chains. The
four endless chains 45a, 45b, 45¢c and 4%d of the
auxiliary set 45 thus form a four-point-suspen-
sion secondary conveyor adapted to receive four
cornered receptacles and to feed them into the
primary conveyor 21i.

The secondary conveyor 45 is normally actu-
ated in. correlation with the descending motion
of primary conveyor 2i. The inner portions of
the component endless chains normally descend
progressively and simultanecusly at the same
rate as do the inner portions of the component
endless chains of -the primary conveyor 21 to
provide a conveying path of travel. .

To this end, the lower sprocket wheel 48 of
the secondary conveyor 45, see especially Figs.

3, 8.and 10, is provided with a pin 60 extending -

rigidly from its inner face. . A collar 61, having
a fork formation formed on its outer circumfer-
ential surface by two mutually spaced rigidly ex-
tending lugs 6fa and 61b, is rigidly mounted on
shaft 25 immediately adjacent sprocket wheel 48
in .such manner as to:receive the pin 60 in the

fork formation between. the lugs 6la and 610..

When shaft 25 is rotated by the rotation of
sprocket wheels 32 and 33, collar 61 rotates there-
with carrying lug 6le into contact with pin 60.

‘Thereafter, during rotation of shaft 25, lug 6ia

normally maintains pressure contact with pin 60

- and thereby simultaneously rotates sprocket

wheel 48. . . ,
The shafts 54 and 55 have integral extensions

5. 54a and B5Ba, respectively. A horizontal shaft 56,

journaled in the bracket arms 51—I and 51—2, is
geared at its ends to the shaft extensions 54a and
55a by means of miter gearing indicated gener-
ally at 58—14 and 58—2, respectively.

Because of the interrelated connections of the
four component endless chains 45a, 45b, 45¢c and
45d, rotation of lower sprocket wheel 48, as above
described, will actuate the entire set of endless
chains of secondary conveyor 45 in the prescribed

manner, i. e. at a rate equal to the rate of descent.

~ of the primary conveyor 21. .

60

The primary conveyor 21 is adapted to receive
and support receptacles, see the receptacles 65,
Fig. 3, at successively spaced locations along the
length of its descending path. For this purpose,
certain corresponding links of each of the com-
ponent endless chains 21a, 21b, 2lc and 21d are
provided with fingers extending preferably inte-
grally and perpendicular ‘4o the link lengths, into
the path of receptacle descent. Such links are
indicated at 66, see Figs. 3,4-and 5, and form suc-
cessively spaced sets of horizontally aligned fin-
gers for receiving and supporting the receptacles.
Their spacing in the respective endless chains de-
pends upon the type of receptacles employed, the
desired height of stacks, and the desired clear-
ance between individual receptacles.

“The receptacles 65 are preferably. introduced
manually into the secondary conveyor at the open
top thereof. For their support, supporting fin-

2,234,116

gers 671 are articulatively mounted at correspond;‘
ingly spaced horizontally aligned intervals along
the lengths of the component endless chains 45a,

45p, 45c and .45d forming sets of horizontally .

aligned supporting fingers. Operation of the
fingers 61 and their associated mechanism will bé
discussed at length hereinafter. At the moment,
suffice it to say that a set of supporting fingers 61
serves to receive a receptacle 65 and carry it
toward and into sheet-receiving position at the
top of primary conveyor 2{.

Feed of a receptacle 85 from secondary con-
veyor 45 directly into sheet-receiving position at
the top of primary conveyor 21 is accomplished
at and during the time interval between delivery
of an individual sheet 17 and the individual sheet
that next follows. For this purpose, the rate of
descent of secondary conveyor 45 is suddenly in-
creased, during the stated time interval, to a rate
approximately proportioned one to one with the
rate of production of individual sheets in the
sheet-producing machine. ’

In attaining the desired correlation with the
sheet-producing machine, mechanism may be
mounted on the extension 54a of shaft 54 for op-
erative connection with the main drive shaft 32.

The mechanism advantageously comprises a
ratchet type connection with the main drive shaft

39. A ratchet wheel 10, see especially Figs. 3 and
7, having its outer circumferential surface con-
fisurated in such manner as to. provide a rela-
tively small number of teeth T0a widely separated
by substantially smooth arcuate slideway surfaces
10b, each extending from the top of one tooth
10¢ to the bottom of a next adjacent tooth 10a,
is rigidly mounted on the extension 54a of shaft
54 for rotation therewith in the direction of the
arrow, Fig.7. A pawl-supportiag plate 11 is jour-
naled on shaft 54 immediately adjacent ratchet
wheel 18, and has an opposite end connected by
the link 712 to ohe end of a bell crank 13, the

" pell crank being journaled on a stub shaft 74,

extending rigidly from corner post 20b. The
other end of the bell crank 13. journals the upper
end of rod 76 which connects with the eccentric
11a of eccentric-carrying shaft Ti. Shaft 11 is

- journaled for rotation in the bearing bracket 78

and is geared to an intermediate shaft 79 by miter
gearing 80, the intermediate shaft 18 being jour-
naled in a bracket support extending from frame
side member 12a. A gear 81, rigidly mounted on
an end of intermediate shaft 19, meshes with a
pinion 82 rigidly mounted on main drive shaft
39. Thus, rotative motion is transmitted from
main drive shaft 38 (which in turn receives iis
motion from the sheet-producing machine),
through the above described gearing to eccentric
carrying shaft 711, from where it is transmitted
as reciprocatory motion to pawl-supporting plate
11 by means of the eccentric T1a, the connecting
shaft 16, the bell crank 715, and link 72. :

A stub shaft 83 extending rigidly from pawl-
supporting plate 1f has journaled thereon a pawl
84 adapted to ride along the slideways T0b be-
tween teeth 10a of ratchet wheel 70. A leaf
spring 85, having one end pinned to pawl-sup-
porting plate 11, yieldably urges pawl 84 against
the circumferential surface of ratchet wheel 10.

By reason of its rigid securement on shaft 54,
ratchet wheel 10 rotates in the direction of the
arrow, Fig. 7. The rotation is normally contin-
uously intermittent by reason of the operative
connection of shaft 54 through endless chains .17
and 45b, and the previously described other inter-

related mechanism, with shaft 23, which is ro-:
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tated intermittently at desired speed from main
drive shaft 39.

Pawl-supporting plate Ti rocks back and forth
continuously on its pivotal mounting on shaft 54
by reascn of its previcusly described operative
connection with main drive shaft 39, and carries
pawl 84 through the same reciprocatory path.
Because the connection with main drive shaft
39 is geared approximately one to one with the
production of individual sheets in the sheet-pro-
ducing machine, while the operative connection
of shaft 23 with main drive shaft 39 is geared
at a different ratio, the reciprocative stroke of
pawl 84 in the direction of rotation of ratchet
wheel 10 is accomplished at a speed considerably
above the speed of rotation of ratchet wheel 70.

During the continuously intermittent rotation
of shaft 54 in the direction of the arrow, see Fig.
7, pawl 84 rides ineffectually through its own
reciprocative strokes on the circumferential sur-
face of ratchet wheel 70, until it engages a tooth
10a upon a stroke which occurs in the direction
of rotation of ratchet wheel 70. Upon such en-
gagement, the pawl 84 pushes ratchet wheel 10,
and therewith shaft 54 in the direction of rota-
tion at a speed considerably increased over its
normal speed of rotation, At the termination
of this tooth-engaging-stroke, pawl 84 again re-
ciprocates ineffectually over the circumferential
surface of ratchet wheel 70 as the latter rotates
until it once more engages a tooth 70a, where-
upon the tooth-engaging-stroke, at speed in-
creased over the normal rotative speed of ratchet
wheel 70, is repeated. '

Increa.se in the rotative speed of shaft 54, as
above described, effects descent of secondary con-

“veyor 45 at the increased rate during the time

period of the tooth-engaging reciprocative stroke
of pawl 84.
46, 47, 48 and 49 of secondary conveyor 45 are
freely rotatable on their respective shafts, and
because the distance between the two lugs 6fa
and 61b is sufficiently great to provide uninter-
rupted advance of pin 608 during the increased
speed of rotation of sprocket wheel 48, the in-
creased rate of descent of secondary conveyor 45
is possible without interruption of the normal
operation of primary conveyor 21.

The sudden increase in the rate of descent of
secondary conveyor 45 relative to the rate of
descent of primary conveyor 2i accomplishes
rapid feeding of a receptacle 65 into sheet-re-
ceiving position on a set of supporting fingers 66
at the upper end of primary conveyor 21 within
the time interval occurring between the delivery
of two mutually adjacent individual sheets 17
from the sheet-producing machine.

‘The aforedescribed component mechanical ele-
ments accomplishing the sudden increase In rate
of descent of secondary conveyor 45 must be so
related to one another and fo the remainder of
the stacking mechanism that the stated increased
rate of descent occurs at a time interval between
delivery of two mutually adjacent individual

" sheets and at a time when & receptacle 68 is prop-

70

erly positioned in secondary conveyor 45 for feed
directly into sheet-receiving position on primary
conveyor 21.

While the above described mechanism for at-
taining momentary travel of secondary conveyor
45 at a suitable velocity greater-than the normal
velocity of travel thereof, has proved very satis-
factory, the present invention in its generic as-
pect is by no means limited to its use. Other
well known mechanism, such as a solenoid auto-

Because the lower sprocket wheels

5

matically - electrically ' controlled by the sheei-
producing machine, may %e employed for the
purpose. -

‘The receptacles 65 may be manually placed
on a set of horizontally aligned supporting fin-
gers 6T from the open top of a secondary con-
veyor 45, ' For attaining positive feed of the
empty receptacles 65 into sheet-receiving posi-
tion on primary conveyor 21, the fingers 61 are
made to articulate and are guided in their ar-
ticulation with respect to their supporting chains,
and have, in addition, locking fingers 80 corre-
lated therewith, see particularly Figs. 4 and 5.
Each locking finger 90 is articulatively mounted

on an endless chain immediately above a support-

ing finger 61 for coaction therewith in jaw fash-
ion to positively grip a received receptacle dur-
ing its down travel. Thus, there are provided

.horizontally aligned sets of cooperating fingers

at spaced intervals along the conveying path of
travel of secondary conveyor 45, .

Each supporting finger 67 and locking finger
80 is preferably of substantially right-angle plate
formation, and is pivoted at approximately its
vertex portion to a side of the particular link
of the particular endless chain concerned, by
means of a stub shaft 61—1 or 90—I, which is
desirably an extension of a pivotal coupling be-
tween two individual links ef the chain.

The stub shafts 67—I1 and 90—1 project out-
wardly from the particular chain links con-
cerned at opposite sides thereof, each stub shaft
80—1 being spaced above ils related stub shaft
61—I1 a small distance sufficient to provide for

jaw action between the two cooperating fingers .

mounted on the stub shafts.

Each supporting finger 67 has one leg 61a
which projects into the path of travel of the
conveyor proper during the descent of same and

a receptacle 65. The other leg 6Tb depends from
the vertex, i. e, location of pivot, and has rigidly
secured thereto a roller shaft 6§7—2 which pro-
jects perpendicularly away from the chain prop-
er. A pair of pins 673, 61—3 extend rigidly
from the supporting finger 67, one on each side
of the stub shaft 67—1, to embrace the chain
proper in maintaining stability of positioning of
the finger relative to its supporting chain.
Each locking finger 80 has one leg 88a which
is arranged to project into the path of travel
of the conveyor proper at an appropriate time
during the descent of same, being adapted to
lock and hold the received receptacle tightly
against the cooperating supporting finger 671.
The other leg 90b extends upwardly from the
vertex, i. e. location of pivot, and has rigidly
secured thereto a roller shaft .980—2 which pro-
jects perpendicularly awa.y from the chain prop-

. er oppositely to the projection of roller shaft

6T—2 of cooperating supporting finger 67, A
pair of pins 90—3, 88—3 extend rigidly from the
locking finger 38, one on each side of the stub
shaft 90—, to. embrace the chain proper in
maintaining stabinty of positioning of the ﬁnger
relative to its supporting chain.

The sets of coacting fingers, each set com-
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- iIs adapted to receive and support one portion of .
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prising a supporting finger 67 and a locking fin- -

ger 90, are guided in their travel along the con-
veying path of secondary conveyor 45 in & man-
ner to effect cooperative articulation of the two
fingers of the set relative to each other. For
this purpose, a set of guide plates, each com-
prising individual guide plates 91 and 92, is po-

-1
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sitioned adjacent the path of travel of each of "
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the component endless chains 45a, 45b, 45¢ and
45d of the secondary conveyor 45, see particu-
larly Fig. 10, . .
For supporting the sets of guide plates in rigid
placement relative to the sets of coacting fingers
on the respective component endless chains, bars
93 and 94 extend between and are rigidly se-
cured to corner posts 20a and 20b, and corner
posts 20c and 20d, respectively, at locations in-
termediate the upper and lower shafts 5 and
24, and the upper and lower shafts 55 and 25,
respectively. Individual guide plates 81 and 92
of each set are rigidly supported from either
bar 93 or bar 84 by means of rigid securement
to opposite sides of a supporting extension 9%
of a bracket 95, brackets 85 being rigidly secured
at appropriate locations on bars 93 and 94. The
component guide plates 91 and 82 of each set
are thus spaced apart, facing each other in mu-
tual opposition, on opposite lateral sides of -the

‘descending portion of a component endless chain

of the secondary conveyor 45. .
Each guide plate 81 is provided with a guide
channel 91—I which runs vertically adjacent the
free edge of the plate at that face thereof proxi-
mate the particular chain concerned. The guide
channel 91—1 has an upwardly divergihg throat
9i—1{a at the top for receiving the roller shaft

" §1—2 of a supporting finger 61, and for guiding
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it into the vertical guide channel proper, $0—I1,
as the supporting finger 61 descends from the
topmost portion of its endless path down into the
cohveying path of travel of the secondary con-
veyor, see particularly Figs. 4 and 5. Engage-

ment of the roller shaft 61-—2 in the guide chan-.

nel 91— during vertical descent of the support-
ing finger 61 swings receptacle-receiving leg 6la
into horizontal receiving position and maintains
it- in such position throughout substantially the
complete vertical descent. At the end of the ver-
tical descent, when the endless chain executes an
arcuate withdrawal from the conveying path of
travel of the conveyor, roller shaft 61—2 passes
out of the open lower end of guide channel 81—
and allows supporting finger 67 to assume its nat-
ural free hanging position, in which receptacle-
receiving leg 67a hangs back out of the conveying
path of travel of the conveyor. Af the time recep-
tacle-receiving legs 67a withdraws from recepta-
cle-supporting position, the supporting finger €1
has descended into horizontal alignment with the
supporting finger 66 of ‘primary conveyor 21.

_Thus, withdrawal of leg 6Ta of supporting finger
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61 effects transference of load to the supporting
finger 66, the withdrawal of receptacle receiving
leg 67a providing an uninterrupted path of de-
scent for the receptacle 65 on primary conveyor
21. During the ascending portion of the path of
travel of the endless chain, supporting finger 61
rides freely in an inoperative position.

Each guide plate 92 is provided with a guide
channel 92— extending along thelength of the

- plate at that face thereof proximate the particu-

lar chain concerned. The guide channel 82—I
has an upwardly divergent receiving throat
92—tg at its upper end adjacent the edge of se-
curement of the guide plate, the guide channel

proper descending vertically therefrom fo a lo-.
-cation intermediate the upper and lower ends

of the guide plate at which it slopes downwardly
toward the free edge of the guide plate to form
an intermediate guide channel portion 92—I1b.
'The latter connects with a lower guide channel
‘portion 92—Ic which is offset from the guide

75 channel proper, in vertical alignment with the
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lower portion of guide channel 81—I of guide
plate 81. As the locking finger 90 descends from
the topmost position in its endless path of travel
its roller shaft 90—I1 enters throat 92—ia of
guide channel 921, and by successive engage-
ment with the above described portions of guide

(43

channel 82—1, guides the descent of the locking -

finger along the conveying path of travel of the
secondary conveyor #5. During the descent of
roller shaft 80—2 along the vertically extend-
ing portion of guide channel 92—I proper, lock-
ing leg 90z will be elevated out of the conveying
path of travel of secondary conveyor 45, thus, al-
lowing uninterrupted placement of a receptacle
65 on a set of horizontally aligned supporting fin-
gers 61. During the descent of roller shaft
80—2 along portion 82—I1b of guide channel
92—, locking leg 90a will travel downwardly
from its elevated position info locking coaction,
in jaw fashion, with recepiacle-receiving leg
6la of the supporting finger 61 with which
it cooperates. During the remainder of the
“descent of roller shaft 80—2 through lower
portion 92—tc of guide channel 92—I1, locking
leg 98a will be maintained in locking position
relative to receptacle-réceiving leg 61g of sup-
porting finger 67, and will be carried down into
_the conveying path of travel of primary. con-
veyor 2i. When roller shaft 90—2 passes out
of the open lower end of guide channel 92—, the
arcuate withdrawal of its supporting chain will
carry it in a gradual arcuate path out of the con-
veying path of travel of the primary conveyor 2i.

From the above, it is clear that after the empty
receptacle 65 is received by a set of horizontally
aligned supporting fingers 61, it is locked in
place during its descent into sheet-receiving
position at the top of primary conveyor 21, by
the maintained pressure of the cooperating set of
horizontally aligned locking fingers 90. Where-
upon it is positively transferred to a set of hori-
zontally aligned supporting fingers 66 of pri-
mary conveyor 21, and the set of locking fingers

. 80 gradually withdraw from locking status.

For maintaining the component endless chains
45a, 45D, 45¢c and 45d of the secondary conveyor
taut during the travel thereof, each is provided
with an idler sprocket wheel 96 positioned In-
termediate upper and lower sprocket wheels.
Conveniently the brackets 895 are each provided
with an adjustable extension 85b in which the
idler sprocket wheel 96 is journaled. -

Likewise, for maintaining the component end-
less chains 21a, 21D, 21c and 2{d of primdry con-
veyor 21 taut during travel thereof, each is pro-
vided with an idler sprocket wheel §7. Bracket
arms 98, appropriately mounted on cross bars 99,
one of which latter extends between and is
rigidly secured to corner posts 20c and 20b, the
other extending between and being rigidly se-
cured to corner posts 20c and-28d, serve to jour-
nal idler sprocket wheels 97 in proper relation
to their respective endless chains.

For maintaining stiffness of the component
endless chains of secondary conveyor 45, guide
strips 108, one for each of the endless chains,
may be properly positioned by securement be-
tween the horizontally extending and vertically
spaced cross bars 101 and 102 at the outer ends
of arms 102—1, 182—1 and 101—I, 10—, rigid-
ly mounted on the cross bars 102, 104, respec-
tively, and between the horizontally extending
and vertically spaced cross bars 103 and 104, at
the outer ends of arms 184—I, 194—1 and 103—i,
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to limit-stop positions against lugs (10—Ta,

103—1, rigidly mounted on the cross bars 104,
103, respectively.

Likewise, for -guiding the travel of the com-
ponent endless chains of primary conveyor 21,
guide strips 100—{, one for each of the endless
chains, may be properly positioned by secure-
ment between the horizontally extending and
vertically aligned cross-bars 98 and 108 at the
outer ends of arms similar to 103—{ and 104—i,
and between the horizontally extending and ver-
tically aligned cross-bars 99 and 103 at the outer
ends of arms similar to the aforementioned.

To preclude motion of the primary conveyor
21 and secondary. conveyor #5 other than
through the actuation of the driving mechanism,
brakes 185 and 106, respectively, are provided.
the shaft 105 is mounted for braking action on
the shaft 23, and is provided with a manually ad-
justable control 105—I. The brake 106 is
mounted for braking action on the shaft 55 and
is provided with a manually adjustable control
106—1.

Shafts 54 and 55 may be provided with hand
wheels 54-—1 and 55—I, respectively, for afford-
ing manual] operation of the conveyor mecha-
nism when desired.

The receptacles- 65 are advantageously of
open-tray formation having a depth approxi-
mately equal to the desired stack height, see par-
ticularly Fig. 3.. They are provided with means
for engaging the receptacle~-supporting fingers 61
and 66, such means being, in the illustrated in-
stance, the lateral flanges 65a, 65b.

To facilitate definite placement of receptacles
65 in secondary conveyor 45 through the open top
thereof, and for guiding their descent toward,
into, and through the conveying path of travel
of primary conveyor 21, back guide strips 107,
107 are provided adjacent the corner posts 20b,
20d in substantially vertical alignment therewith.
They are supported at-their upper ends by suit-
able rigid securement to the horizontally dis-
posed cross bar 108, the latter extending between
and being rigidly secured in brackets (08—I,
108—1 which rigidly project from corner posts
20b, 20d. The strips 107, 101, advantageously
extend down to a location adjacent the bottom
of primary conveyor 21.

Guide strips 108, 109 are provided along the
length of the conveying path of travel of pri-
mary conveyor 21, between guide strips 107, 107,
for closing the open back end of the receptacles
65 as they descend through the stated path.

The individual sheets 1T are discharged from
the delivery mechanism toward the fron{-end of
the receptacles 65 with considerable force. A
front plate 110 extends completely across the
conveying path of primary conveyor 2{ at the
position of sheet delivery, thus providing a front
closure for the sheet-receiving receptacle, and a
buffer plate for the sheets as they are delivered.
The front plate 110 is journaled on a shaft 1 10—,
by means of bearing ears (10—2, {10—2, the
shaft 110—i being rigidly mounted in and ex-
tending between brackets 110--3, 110—3, the lat-
ter being rigidly secured to corner posts 20q,
206c, respectively. The front plate 110 is nor-
mally held in operative position by the spring
{ 10—4 encircling an end portion of shaft 110—{,
the spring being anchored at one end to a collar
{10—5, which is rigidly mounted on the shaft
{10—i, and the other end of the spring being
anchored in one of the bearing ears 110—2. The
ping 110—86, 110—6 extend rigidly from the re-
spective outer face of bearing ears {10—2, 1102,

7

110—1a, of collars 1§0—17, | 10—7 which are rigid-

ly secured to shaft 110—I. Thus, front plate
110 may be swung downwardly when desired
against the returning pressure of spring 110—4 5
for permitting access to the receptacle 65 in which
the stack is being formed.

Knock-down arms {1, preferably of light re-
silient metal, are rigidly secured on a shaft (12 for
up and down oscillatory motion, in and out of a
receptacle 65, as the individual sheets 17 are being
stacked. The shaft 112 is journaled in bearing
arms |13 extending rigidly from the upstanding
end: frame member 12¢ of frame 2. The shaft
112 is connected by suitable means, such as the
rod 114, Fig. 10, with the sheet-producing ma-
chine for actuation thereby, there being one up
and down stroke of the arms {11 for each sheet
delivered. Such strokes are permitted by fthe
spaced successive delivery of the individual 20

10

15

* sheets.

Lateral jogger plates of a suitable usual type
are indicated "generally. at §15. These may be
provided at the location of stack formation to
accomplish lateral registry of the superimposed 25
sheets during the stacking operation. A back
jogger plate of a suitable usual type, indicated
generally at 117 (Fig. 2), is placed at a back loca-
tion of stack formation.

The bottom of each receptacle 65 is slotted as 30
indicated at 116, Fig. 10, to afford travel thereof
past the knock-down arms {{l and the lateral
jogger plates 115, as the receptacles are fed into
sheet-receiving position. .

Individual sheets 1T are successively delivered 35
into a receptacle 8% which is suitably positioned
on primary conveyor 21 for the reception thereof.
As the sheets are superimposed, one upon another,
in the receptacle with the aid of the knock-down
arms 111 and jogger plates 115 and {16, the re-
ceptacle travels downwardly intermittently but
continuously in accordance with the descent of
primary conveyor 21.

It is to be noted that the speed of delwery of
individual sheets 1T directly into the receptacle
65 is regulated by sets of feed rollers ti, i1, and
that the operating speed of such sets of feed roll-
ers may be determined as desired, independently
of the speed of operation of the sheet-producing

40
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- machine, by the independent motor 16. This 50

speed, in the case of freely flexible sheet material,
must be sufficiently great to preclude, by the prin-
ciple of inertia, such buckling of the flexible sheets

in their delivery as would interfere with posi-

tive superimposition on the stack being formed. 55

In many cases, especially in those instances
where the individual sheets delivered to the stack-
ing mechanism have a tendency to buckle down-
wardly under their own weight, it has been found
highly desirable to employ receptacles of the type
illustrated in Fig. 11 and designated 120. Such
receptacles are generally similar to the aforede-
scribed receptacles 65, but are each provided with
a bottom (20e¢ which slopes downwardly, as re-
spects the horizontal, from sheet-receiving end to
the front end. In addition, to prevent the stack
of sheets from sliding forwardly out of the recep-
tacle during descent in the primary conveyor, a
front wall {206 is provided preferably pérpen-
dicular to the horizontal, i. e. at an angle less
than 90° with the sloping bottom 120a of the
receptacle.

Where receptacles of the above fype are em-
ployed, the front plate 1{0 may be eliminated.
Its function is accomplished by front wall {20b, 76
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" As heretofore described, primary conveyor 21 is
correlated in its descending motion with the oper-
ation of the sheet-producing machine. By effect-
ing a suitable correlation, the bottom of recep-
tacle 65 in which the stack is being formed may
be made to descend faster than the stack is being

" formed. Thus, when the stack is completely
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formed, another receptacle 65, fed from second-
ary conveyor 45 into sheet-receiving position on
primary conveyor 21 and in turn intermittently
and continuously descending during the forma-
tion of a stack therein, may be spaced from the
preceding receptacle a distance sufficient to afford
ready removal of one with respect to the other.

By successively introducing receptacles 65 into
secondary conveyor 48, at.the appropriate times
during operation of the sheet-producing machine,
to replace the receptacles fed into primary con-
veyor 21, individual stacks of sheets are formed
suegessively and continuously and are succes-
siyely and continuously segregated. The com-
‘pletely formed individual stacks may be removed
from the lower portion of primary conveyor 2{ as
desired. - )

Endless ¢hain-conveyors have proved very satis-
factory for accomplishing feed of sheet-receiving
receptacles into sheet-receiving position and for
removing the same from sheet-receiving position.
In its generic aspect, however, the invention is
not limited to their use specifically. Other well

. known types of conveyor means may be employed

to substantially like effect for accomplishing the
purposes of the invention.
Because of the aforedescribed interrelation-

‘ship of operation between the sheet-producing
~ machine and the stacking mechanism, a desired
- definite number of sheets may be predetermined

_for the respective stacks.

‘40

‘While the illustrated appératus involves the
delivery and .stacking of a- single longitudinal

“‘succession of individual blanks extending com-

4H
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pletely across the width of the web which is
operated upon by the sheet-producing machine, it
is distinctly within-the purview of the invention
to. provide for the delivery and stacking of a
plurality of longitudinal successions of individ-
ual blanks disposed mutually adjacent laterally
across the width of the web—and advantageously
formed by slitting the web longitudinally—by

‘eorrespondingly compartmenting the receptacles

85 or 129 across their respective lateral extents,
i e. widths, by supplying a jogger plate {0 and

_aknock-down arm I |1 for each compartment, and
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by supplying traction rollers iib plus one or
more longitudinal supporting strips 18 for each
longitudinal succession of individual blanks. Al-
though a preferred embodiment of the apparatus
features of the present invention has been illus-
trated and described herein, it will be understood
that various changes may be made in the con-
struction and certain features thereof may be
employed without others without departing from

the invention or sacrificing any of its advantages.

I claim: .
1. Apparatus for stacking sheets which are con-
tinuously delivered thereto at spaced intervals,

‘comprising primary conveyor means adapted to

carry sheet receiving means at spaced intervals
along its length for receiving the sheets delivered
thereto; secondary conveyor means disposed in
substantial alignment with the primary conveyor
means and arranged for travel along a path merg-
ing at one end into the path of travel of said pri-
mary eonveyor means; means for normally actu-
ating both of said conveyor means in the same

2,234,116

direction: and at substantially the same speed;
and means associated with said secondary con-
veyor means for supporting sheet receiving means
and feeding them into said primary conveyor
means. . .

2. Apparatus for stacking sheets which are con-
tinuously delivered thereto at spaced intervals,
comprising primary conveyor means adapted to
carry sheet receiving means at spaced intervals
along its length for receiving the sheets delivered
thereto; secondary conveyor means disposed in
substantial alignment with the primary conveyor
means and arranged for travel along a path merg-
ing at one end into the path of travel of said
primary conveyor means; means associated with
said secondary conveyor means- for supporting
sheet receiving means and feeding them into said
primary conveyor means; means for normally
actuating both of said conveyor means substan-
tially in synchronism; and means for actuating
caid secondary conveyor means at an increased
speed at and during predetermined time in-
tervals.

3. Apparatus for stacking sheets which are
continuously delivered thereto at spaced in-
tervals, comprising primary conveyor means ar-
ranged for substantially vertical descending travel
and adapted to carry sheet receiving means at
spaced intervals along its length for receiving the
sheets delivered thereto; secondary conveyor
means disposed above  said primary conveyor
means for substantially vertical descending travel
along a path merging at its lower end into the
upper end of the path of travel of said primary
conveyor means; means for normally actuating
both of said conveyor means in the same direction
and at substantially the same speed; and means
associated with said secondary.conveyor means
for supporting sheet receiving means and feeding
them into said primary conveyor means. .

4. Apparatus for stacking sheets which are con-
tinuously delivered thereto at spaced intervals,
comprising primary conveyor means arranged for
substantially vertical descending travel and
;adapted to carry sheet receiving means at spaced
intervals along its length for receiving the sheets
delivered thereto; secondary conveyor means dis-
posed above said primary conveyor means for
substantially vertical descending travel along a
path merging at its lower end into the upper end
of the path of travel of said primary conveyor
means; means associated with said secondary
conveyor means for supporting sheet receiving
means and feeding them into said primary con-
veyor means; means for normally actuating both
of said conveyor means substantially in syn-
chronism; and means for actuating said sec-
ondary conveyor means at an increased speed at
and during predetermined time intervals. )

-5. Apparatus for stacking sheets which are con-
tinuously delivered thereto at spaced intervals,
comprising primary conveyor means arranged for
substantially vertica] descending travel and
adapted to carry sheet receiving means at spaced
intervals along its length for receiving the sheets
delivered thereto; secondary conveyor means dis-
posed above said primary conveyor means for
substantially vertical descending travel along a
path merging at its lower end into the upper end
of the path of travel of said primary conveyor
means; means associated with one of said con-
veyor means for gripping sheet receiving means;
and guiding means for said one conveyor means,
and including means for releasing said gripping
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means so that the sheet receiving means may be
removed therefrom.

6. In combination with a machine which pro-

duces individual sheets from a web and with de-
livery mechanism associated therewith for spac-
ing delivery of the individual sheets at intervals
as they are discharged from the machine, stack-

- ing mechanism comprising primary conveyor
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means disposed adjacent the delivery mechanism
and adapted to carry sheet receiving means at
spaced intervals along its length for receiving
sheets as they are delivered from the delivery
mechanism; secondary conveyor means disposed
in substantial alignment with said primary con-
veyor means and arranged for travel along a path
merging at one end into the path of travel of said
primary conveyor means; means for normally
actuating both of said conveyor means in the
same direction and at substantially the same
speed; and means associated with said secondary
conveyor means for supporting sheet receiving
means and feeding them into said primary con-
veyor means.

7. In combination with a machine which pro-
duces individual sheets from a web and with de-
livery mechanism associated therewith for spac-
ing delivery of the individual sheets at intervals
as they are discharged from the machine, stacking
mechanism comprising a frame substantially ver-
tically disposed adjacent the delivery end of said
delivery mechanism; a primary conveyor disposed
in a lower portion of said frame for substantially
vertical descending travel, said primary con-
veyor extending into sheet-receiving position rela-

tive to said delivery mechanism; a secondary con- -

veyor disposed in an upper portion of said frame
for substantially vertical descending travel along
a path merging at its lower end into the upper
“end of the path of travel of said primary con-

40 veyor; means associated with said primary con-

veyor for supporting sheet-receiving receptacles
at spaced locations along the descending path of
travel thereof; means associated with said sec-
ondary conveyor for supporting sheet-receiving

45 receptacles and feeding them into said primary

conveyor; means for actuating said primary con-
veyor at a predetermined speed correlated with
the speed of sheet delivery thereto; .means for
normally actuating said secondary conveyor in

80 synchronism with said primary conveyor; and

means, correlated with sheet delivery, for actuat-
ing said secondary conveyor at an increased speed
at and during predetermined time intervals.

8. The combination recited in claim 7 wherein

55 the primary and secondary ‘conveyors comprise

sets of endless chains, respectively.

9, The combination recited in claim 7 wherein
the primary and secondary conveyors comprise
sets of endless chains respectively, and the means
for supporting sheet-receiving receptacles com-
prise sets of horizontally aligned fingers spaced
at intervals along the lengths of the endless
chains. : ’

10. The combination recited in claim 7 wherein
the primary and secondary conveyors comprise
sets of endless chains respectively, and the means
for supporting sheet-receiving receptacles com-
prise sets of horizontally aligned fingers spaced

70 at intervals along the lengths of the endless

chains, the sets of horizontally aligned fingers as-
sociated with the secondary conveyor comprising
individual sets of cooperating fingers, each set
consisting of a supporting finger articulatively
» mounted relative to each other for coaction in

feeding received receptacles into the primary con-
veyor.

11. In combination with a machine which pro-
duces individual sheets from a web and with de-
ilvery mechanism associated therewith for spacing
delivery of the individual sheets at intervals as
they are discharged from the machine, stacking
mechanism comprising a frame substantially ver-
tically disposed adjacent the delivery end of said
delivery mechanism; a primary conveyor dis-
posed in'a lower portion of said frame for sub-
stantially vertical descending tiravel along a path
merging at its lower end into the upper end of
the path of travel of said primary conveyor, the
lower portion of said primary conveyor and the
upper portion of said secondary conveyor being
mounted on common shaft means; means associ-

‘ated with said primary conveyor for supporting

sheet-receiving receptacles at spaced locations
along the descending path of travel thereof;
means associated with said secondary conveyor
for supporting sheet-receiving receptacles and
feeding them into said primary conveyor; means
for actuating said primary conveyor at a prede-
termined speed correlated with the speed of sheet
delivery thereto; means associated with said com-
mon shaft mounting for normally transmitting
motion of the primary conveyor to the secondary
conveyor, said means providing for limited mo-
tion of the secondary conveyor at a greater than
normal velocity; shaft means associated with the
secondary conveyor.for rotation thereby, normal-
1y, and for drive thereof at predetermined in-
tervals; ratchet means rigidly mounted on said
shaft means; a drive member for said ratchet
means, said drive member being correlated with

o ,
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the sheet-producing machine for predetermined -

reciprocation continually during operation of the
latter, and, further, being adapted to engage said
ratchet means only at and during predetermined
reciprocative strokes, said ratchet means and
drive member being adapted to actuate said shaft
means, and therewith said secondary conveyor
during said predetermined intervals at a velocity
greater than normal.

12. In combination with a machine which pro-
duces individual sheets from a web and with de-
livery mechanism associated therewith for spacing
delivery of the individual sheets at intervals as
they are discharged from the machine, stacking
mechanism comprising a frame substantially ver-
tically disposed adjacent the delivery end of said
delivery mechanism; a primary conveyor disposed
in a lower portion cf the frame for substantially
vertical descending travel, said primary conveyor
comprising a set of four substantially vertically
disposed endless chains spaced apart mutually in
borizontal alignment to provide four-point
suspension for receptacles recejved by said con-
veyor, said set of endless chajns extending up-
wardly into sheet-receiving position relative to
the delivery mechanism; horizontally -disposed
shaft means interconnecting the lower loops of
said endless chains to one another for simul-
taneous actuation; sprocket wheels rigidly mount-
ed on said shaft means and engaging said lower
loops of the endless chains; horizontally disposed
shaft means interconnecting the upper loops of
said endless chains to one another; sprocket
wheels rigidly mounted on said last named shaft
means and engaging said upper loops of the end-
less chains; a secondary conveyor disposed in an
upper portion of the frame for substantially ver-
tical descending travel along a path merging at
its lower end into the upper end of the path of
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travel of said primary conveyor, said secondary

_conveyor comprising a set of four substantially

vertically disposed endless chains spaced apart
mutually in horizontal alignment to provide four-
point suspension for receptacles received by said
conveyor, the last named set of endless chains ex-
tending downwardly substantially into sheet-re-
ceiving position relative to the delivery mecha-
nism, the lower loops of the component endless
chains thereof being interconnected by the said
shaft means which serve to interconnect the upper
loops of the component endless chains of the said
primary conveyor; sprocket wheels mounted for
free rotation on the last named common shaft
means and engaging said lower loops of the com-
ponent endless chains of the secondary conveyor;
horizontally disposed shaft means interconnect-
ing the upper loops of the component endless

_chains of the secondary conveyor; sprocket wheels

rigidly mounted on the last named shaft means
and engaging said upper loops of the component
endless chains of the secondary conveyor; re-

_ ceptacle-receiving fingers spaced at corresponding
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intervals along the lengths of the component end-
less chains of the primary conveyor forming sets
of horizontally aligned receptacle-receiving fin-
gers spaced at intervals along the descending
path of travel of the primary conveyor Proper;
sets of cooperating fingers, comprising a lower re-
ceptacle-receiving finger and an upper locking
finger articulatively mounted relative to each
other for coaction in feeding received recepiacleg
intoc the primary conveyor, spaced apart at cor-
responding intervals along the lengths of the
component endless chains of the secondary con-
veyor forming sets of horizontally aligned sets of
fingers spaced at intervals along the descending
path of travel of the secondary conveyor proper;
guide plates associated with each of the com-
ponent endless chains of the secondary conveyor
for engaging portions of the fingers of each of
said sets of fingers to guide the cooperative articu-
lation of said fingers; drive means connected
with the said shaft means which interconnect the

_ lower loops of the component endless chains of
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the primary conveyor, for actuating the primary
conveyor faster than the rate of stack formation;
connecting means associated with the said shaft
means which serves in common to interconnect
the upper loops of the component endless chains
of the primary conveyor and the lower loops of the
component endless chains of the secondary con-
veyor, for normally transmitting motion of the
primary conveyor to the secondary conveyor while
providing for limited free motion of the sec-
ondary conveyor at a greater than normal

---velocity; a ratchet wheel rigidly mounted on the
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shaft means which interconnects the upper loops
of the component endless chains of the secondary
conveyor, said ratchet wheel having teeth spaced
by a distance determined by the time interval

‘elapsing between delivery of two mutually ad-

jacent sheets from the sheet producing machine;
a drive pawl for said ratchet wheel mounted for
continuous reciprocating in the direction of nor-
mal rotation of the ratchet wheel at a speed cor-
related with the operating speed. of the sheet-
producing machine, said drive pawl being adapt-
ed to reciprocate ineffectually between two
mutually adjacent teeth of the ratchet wheel as
the ratchet wheel rotates normally, and being
adapted to engage a tooth of the ratchet wheel at

2,334,116

intervals for increasing the velocity of rotation of
the ratchet wheel to equal the velocity of a for-
ward reciprocative stroke of the pawl at and
during said reciprocative stroke.

13. Apparatus for stacking sheets which are
continuously delivered thereto at spaced intervals,

comprising conveyor means; means for actuating:

said conveyor means at a predetermined speed;
means secured to said conveyor means for grip-
ping a sheet receiving receptacle; and guiding
means for said conveyor means, and including
means for actuating said gripping means as the
conveyor means moves therethrough.

14. Apparatus for stacking sheets which are
continuously delivered thereto at spaced intervals,
comprising primary conveyor means adapted to
carry sheet receiving means at spaced intervals
along its length for receiving the sheets delivered
thereto; secondary conveyor means disposed in
substantial alignment with the primary conveyor
means and arranged for travel along a path
merging at one end into the path of travel of
said primary conveyor means; means associated

-with said secondary conveyor means for support-

ing sheet receiving means and feeding them into
said primary conveyor means; and means for
gripping said sheet receiving means while they are
carried by said secondary conveyor means and re-
leasing them as they are fed into sajd primary
conveyor means.

15. Apparatus for stacking sheets which are
continuously delivered thereto at spaced intervals,
comprising conveyor means; means for actuating
said conveyor means at a predetermined speed;
means associated with said conveyor means for
gripping a sheet receiving receptacle; and means
for releasing said gripping means at a predeter-
mined point in the travel of said conveyor means.

16. Apparatus for stacking sheets which are
continuously delivered thereto at spaced intervals,
comprising conveyor means; means for actuating
said conveyor means at a predetermined speed;
means associated with said conveyor means for
gripping a sheet receiving receptacle; means for
actuating s2id gripping means to cause it to grip
a sheet receiving receptacle at a predetermined
point in the travel of said conveyor means; and
means for releasing said gripping means at a
predetermined point in the travel of said con-
veyor means. :

17. Apparatus for stacking sheets which are

continuously delivered thereto at spaced intervals,

comprising primary conveyor means adapted to
carry sheet receiving means at spaced intervals
along its length for receiving the sheets delivered
thereto; secondary conveyor means disposed in
substantial alignment with the primary con-
veyor means and arranged for travel along a path
merging at one end into the path of travel of said
primary conveyor means; means associated with
said secondary conveyor means for supporting
sheet receiving means and feeding them into said
primary conveyor means; means for gripping said
sheet receiving means while they are carried by
said secondary conveyor means and releasing
them as they are fed into said primary conveyor
means; means for normally actuating both of

said conveyor means substantially in. synchro-

nism; and means for actuating said secondary

conveyor means at increased speed at and during

predetermined time intervals. )
WILLIAM F. GRUPE.
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