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i0 Claims.

This invention relates to apparatus for stack-

ing various articles, it being particularly con-
cerned with the arranging in o nested series of
such walled articles as boxes.

In an gpplication for Letters Patent E}f the

United States for improvements in Stacking ap-

paratus, Serial No. 377,001, filed in my name on
July 9, 1928 and which issued on February 7, 1933
as Patent No. 1,896,177, is disclosed an organiza-
tion by which boxes or box-parts, as covers, are
brought from some such source as s setting-up
machine and are forced successively over a tabile
between guide-walls to form a horizontal stack,
with the alternate box-parts oppositely inclined,
so sald stack is symmeirically arranged and is
compact longitudinally. One of the end-walls of

each box-part is separated by a substantial ex-

tent from the corresponding wall of the part
which lies within it, while its opposite end is simi.-
larly separated from the wall of the part within
which it lies. It is an object of this invention
to form a stack which is transversely compact,
the end-walls being brought into close proximity
to each other, the stack occupying less space and
being more stable. For this purpose, I combine,
in a novel manner, with means for stacking
articles and for causing advance of the stack,
movable means contacting with the edges of the
advancing articles for changing their position
transversely of the stack. When box-parts or
other walled articles are stacked with their ends
intermeshed, the contact means forces the ar-
ticles laterally of the stack, with the adjacent
walls in close proximity, the intermediate spaces
being largely closed. The stack is thus made to
occupy a smaller space, is more firmly nested and
is therefore more portable. I prefer to advance

the stacked articles over a table between opposite

walls and to provide means for reciprocating one
of the walls towa_rd and from the companion
wall. The movable wall is shown as inclined with

respect to the opposite wall, the two converging
in the direction of advance of the stack, there

being a wall-portion substantially parallel to
the opposite wall. The separation between the
guide-walls 1s such that the relative movement

gradually forces the box-ends toward each other
as the stack advances along the converging por-

tions, the final compacting pressure being applied
by the parallel portions. |

In the accompanying drawings,_ Fig. 1 illus-
trates in perspective one of the several forms
which my invention may assume, and Figs. 2 and
3 reproduce Figs. 1 and 2, respectwely, of the

& table 240.

(CL 214-——7)

previously mentioned patent
ence~-numeral increased in magnitude.
Generally, the stacking organization may ‘be
as disclosed in the patent. A conveyor 100 ¢care
ries set-up box-parts B across one extremity of
These box-parts, shown as the cover-
portions but which will hereinafter be broadly
termed boxes, may bé of the form commonly
employed for holding pairs of shoes, and resi
upon the conveyor on their longitudinal edges,

with their open sides toward the direction of ad-

vance over the table 240, A plunger 3280 is ar-

with each irefer-n'

B0

85

ranged to reciprocate horizontally across the con-

veyor, it being actuated by mechanism, not

shown, in such relation to the advance of the 70

boxes past it that said boxes are forced from the

conveyor at different points in their trovel. The

chosen time-relation causes the boxes to frst
nest with each preceding box at one extremity
and then at the opposite extremity, a stack being
produced in which the boxes are alternately op-
positely inclined, and with the adjacent end-walls
separated, as shown in the drawings. Each oper-
ating movement of the plunger 380 advances
the accumulated stack a step along the table 240,
guided by a top-bar 300 and at one end by a
wall 18 rising from the table. This wall 18 and
the bar may be adjustable by slot-and-screw
connections 20, to allow their correct co-opera-
tion with boxes of different sizes..

Opposite the wall 18, and forming with it g
channel through which the stacked boxes are ad-
vanced by the plunger 380;is arranged a movable
wall. This is shown as in the form of a bar 22

g5

80

85

carried upon the upper extremity of the arms 24 99

and 26 fast upon a shaft 28 journaled in the frame.

'The bar 22 has at its inner side an inclined face
30, furnishing a guide for the advancing stack

and extending from a point adjacent to the

plunger 380 for a considerable distance along the 95

‘stack, converging in this direction toward the wall

18. The face 30 is continued by a face 32 upon
the bar, the latter face being substantially par-
allel to the wall 18. The supporting arm 24 is
more inclined with respect to the vertical than is

100

the arm 26, to give conveniently the desired angu-

lar relatlon of the face 30 to the stack. The bar
22 1s continuously reciprocated toward and from
the stack by oscillation imparted to the shaft 28
through connections to a shaft 34 of the stacking
apparatus. These connections may include an
eccentric 36 upon the shaft 34, an eccentric-rod
38 and a crank arm 40 secured to the shaft 28.
The arrangement is preferably such that the bar

22 movesin while the plunger 380 is retracted and 110

105
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2
the stack is at rest. When the bar is at the point
of maximum withdrawal from the stack, the space
between the entering end of the inclined face or
wall 30 and the opposite wall 18 is ample to admit;
without interference the boxes as they are de-
livered, uncompacted, to the stack. The separa-~
tion between the wall 32 and the wall 18, when the
bar has completed its inward stroke, is sufficient
to just admit the stack with the boxes forced
together laterally until their end-walls are in
close proximity to one another. As a result of
these relations, the boxes, starting with their
end-walls considerably separated, will, during
their step-by-step advance, be gently and gradu-

-ally forced together laterally until the stack is in

the best condition for handling, the initially ex-
panded dimension being reduced fo practically
2 minimum, and the ends of the boxes wedged
together so accidental separation is guarded

against,
Except for immaterial changes in figure-num- -

bers and reference-characters, the following is
copied from the patent hereinbefore referred to,
beginning with line 83, page 1 and terminating
with line 87, page 3.

An endless conveyor, furnished by a chain 100
having lateral cover-engaging projections 120,
brings the covers up an inclined way 140, these
covers standing on their lower longitudinal side-
wealls and being engaged at their rear side-walls.
The openings between these walls all lie at the
same side of the chain. They travel along a side
retaining wall 160 and beneath an overhang 180.
Sprocket-wheels 200 support and guide the con-
tinuously driven chain, and are rotatable upon the
frame 210 of the apparatus. For this advancing
arrangement, a gravity-chute or conduit may he
substituted. 'The inclined way terminates in a
horizontal delivering table 220, at one side of
which is a receiving or assembling table 240
furnishing a stack-support. A wall 260, situated
opposite the wall 160 and extending above the
table 220, holds the covers against outward dis-
placement as they are advanced by fhe chain-
projections over the delivering table. A bar 280,
above and parallel to the table 220, receives the
covers beneath it, and with the transverse bar 300
previously mentioned, upon which 280 is mount-
ed, holds the forming stack with some resistance
to longitudinal displacement, so that the nesting
force is effectively exerted. An upturned end 320
of the bar 280 facilitates the entrance of the
covers beneath it, while both bars, by virtue of
slot-and-screw connections 340 at the ends of
their supporting yoke 360, may be adjusted verti-
cally, and thus the resistance to movement of the
stack heneath them changed.

At the side of the conveyor 100 opposite the re-
ceiving table 240 is an article-transferring and
stacking member, furnished by the plunger 380,
The base 400 of this plunger is mounted to recip-
1rocate toward and from the end of the stack of
covers B in ways 420 transversely of the chain
100, and has, rising from it, a supporting portion
for a horizontal cross-bar 440, so situated as to
act upon the covers as they come beneath the bar
280. A spring 460, connecting the plunger and a
bracket secured to the frame, holds said plunger
normally away from the stack, while operating
connections advance the plunger into contact
with a cover upon the table 220, to nest it with the

preceding covers received by the table 240. These

connections are shown as including a link 480
pivoted to the plunger and to a bell-crank lever
500 fulcrumed horizontally upon the top of the

1,061,366

frame, this lever being, in turn, joined to a push-

bar 520 extending in a direction generally par-

allel to that of the advance of the covers under
the influence of the conveyor. 'The push-bar may
be acted upon by either of two operating mecha-
nisms, the chief elements of which are, in the
present instance, supplied by cams 540 and 560
fixed upon a constantly rotated shaft 580, which
may also carry and receive power from one of the
sprocket-wheels 200 for the chain 100. 'The
peripheries of the cams engage rolls 600, 600 ar-
ranged to turn upon opposite sides of levers 620,
620 fulcrumed with their upper extremities lying
in the horizontal plane of the bar 520. Springs
630, 630, joining the lower ends of the levers to the
frame, hold the rolls against the cams. ‘The
active surfaces of the two cams are similarly
formed, being gradually curved from a cylindri-
cal portion to a projection producing the maxi-
mum throw, from which the surfaces abruptly
fall off again to the cylindrical portions. These
projections 640 lie at different angles circum-
ferentially of the shaft 580 for the two cams 540
and 560, so that they will cause differently timed
operating cycles.

The bar 520 is alternately positioned to receive
the action of the respective cams by successive
alinement with the levers 620, 620. To effect the
shift automatically under the control of the cov-
ers, the bar lies in a depression in a slide 660 sup-
ported at one extremity in a slot in the upper end
of a bracket 680. The opposite extremity of the
slide is pivoted to a bell-crank lever 700, to which
is articulated a link 720. This link may be made
adjustable in length by a turn-buckle 730, to ini-
tially produce the correct alinement of the bar
920 with the levers 620. 'The outer end of the link
720 is pivoted to the head 740 of an actuating arm
760 mounted to swing upon the frame. The oscii-
lation of the lever is limited by opposite pins 780.
780, between which plays a projection 800 from
the head. This projection 800 travels across an
upwardly bowed portion 820 of a leaf-spring 840,
so that the projection is prevented from rebound-
ing after its engagement with the stops. Pivoted

at 860 upon the head 740 is a contact device, con-

sisting of a body 880 and a contact member prop-
er 900 fixed across the inner side of the body and
extending to opposite sides of the axis 860. Fach
of the upwardly extending edges of the member
900 has a gradually inclined contact-surface 920
below the axis 860, and abrupt outward inclines
940 at the opposite side. To limit the angular
movement of the contact device about the axis
and thus determine the initial positions of the
surfaces 920, 920, a lateral projection 960 from the
member 900 enters a depression in the periphery
of the body 880, and is stopped by engagement
with the ends of this depression. These extreme
angular positions of the contact member 900 are
yieldably. maintained by a spring-pressed latch
980 movable horizontally in the head 740, and
having a rounded end entering either of two de-
pressions 990, 990 in the body 880.

Revolving constantly while the stacking appa-
ratus is in use is an operating member, appearing
as a reciprocatory controlling pin 1000 projecting
horizontally from the inner side of a crank 1020,
conveniently driven by direct connection to the
shaft 580 and its sprocket-wheel 200. Normally,
In its revolution, the pin is yieldably held clear of

the contact member 900, as it passes this, by a

spring 1040. In this position, it extends through
the sprocket-wheel to receive the contact of a
lever 1060 fulcrumed upon the frame, and nor-
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bar 520 to the lever of thé cam 560 (Flg 3)

mally mamtamed as by gravity, out of the path
of the pin and in that of the covers as the projec-

tions 120 bring them up the incline 140. Gener-

ally, the angle at which the lever 1060 lies corre-

‘sponds to that of the adjacent chain, being such

that the path of theé operating pin 1000, as it rises
In its revolution, is along the side of the lever.
Engagement of the ascending cover with the in-
ner side of the lever, or that away from the ob-
server in Fig. 2, swings this out and temporarily
holds it. . Because of the location of the projec-

- tions 120 along the chain 100 and the fixed rela-

156

20

| . Jection 960 is held against the end of the depres-

25

tion thereto of the pin 1000, this establishing a
definite time-relation which is held against al-
teration through the engagement of the sprocket-
teeth by the chain, the lever, as it is thus moved,
will find the pin opposite its side. Said pin is

therefore thrust out against the force of its spring-..
“until its outer extremity lies in the same vertical

plane as the surfaces 920 of the member 900.
When the pin reaches the member, it contacts
with one or the other of these surfaces 920, the
direction of engagement being such that the pro-

sion in the body 880 with which it already con-
tacts. As a result of this contact, the pin 1000,

- acting through the member 900, body 880 and

30

35
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latch 980, swings the actuating head of the lever
760, and, through the connecting elements, shifts
the slide 660 and thereby the bar 520 of the con-
nections to the plunger 380. This moves the bar
from alinement with one of the cam-levers 620
opposite the other of said levers. The elements
of the apparatus are so related that, when -the
cover which produced the shift just described has
reached the bar 440 of the plunger, the projection
640 of the cam, with the lever of which the rod
520 has been alined, will come into engagement
with its lever. This may be assumed to be the
cam 540, the angular position of which is in ad-
vance of that of the companion cam. The cam
040 will consequently thrust its lever against the
rod, and, through the other connections, will
move the plunger in to aet upon the left end of
the cover, this being as viewed in Fig. 2 of the
drawings. As a result of this, the thus-trans-
ferred cover will be nested with that preceding it,
with the right end projecting bevond the latter
and being inclined, in its final position, rearward-
Iy across the stack from left to right (Fig. 2).
After this transferring action has been accom-

~ plished, at which time the pin 1000, in its upward

09

travel, has passed the axis 860, it will engage the
more abruptly inclined contact-surface 940 at the
opposite side of the axis. The actuating head 740
is now held against movement by the left-hand
stop 780, and the force of the pin is exerted to turn
the contact member about the axis. This carries

- the member 900 across the path of the pin and

60

65

presents the opposite surface 920 for succeeding
engagement thereby. This new angular relation
of the membper 900 is determined by the engage-
ment of its pin 960 with the opposite end of the
depression in which it moves, and is held against
accidental displacement by the latch 980, enter-
ing the other depression 990 from that which it
has just left. "The stacking apparatus remains
inactive until another cover is brought by the
conveyor against the lever 1060, this, by its ac-
tion upon the pin 1000, initiating another cycle.
Because, however, of the new position of the con-
tact member 900, the pin acts upon its opposite
surface 920, and thus causes the movement of
the actuating lever 760, and therefore of the
slide 660, to be reversed, presenting the push-

The
projection 640 of this cam acts later in the cycle,

or at a time when the right-hand end of a cover

has reached the member 440. 'The effect is to
stagger this last cover with that preceding it,
it being oppositely inclined thereto.

80

It will

therefore be seen that, for alternate ﬂperations -

of the plunger, the time-interval from the be-
ginning of the cycle is changed, being first short-
er and then longer, this continuing throughout
its action upon the entire stack, and producing
a symmetrical nesting of the opposite extremi-
ties of the covers. The table 240 may be of such

boxes not being affected. Any portion of the ac-~
cumulating stack may be removed from the ta-
ble at the convenience of the attendant.

- Having described my invention, what I claim
as new and desire to secure by Letters Patent
of the United States is: |

1. In a. stacking apparatus a table, means for
advancing articles in a stack over the table, oppo-

side walls between which the stack is advanced, .

sald walls converging in the direction of advance,

- and means for reciprocating one of the walls in

contact with the stack toward and from the
opposite wall.

2. In a stacking apparatus, a table, means for

advancing articles in a stack over the table,

opposite walls between which the stack is ad-

85

- dimensions as to receive as long a stack as de-
sired, the stablhty of the horizontally nested

90

100

105

vanced, and means for reciprocating one of the

- walls in contact with the stack toward and from

the opposite wall, the reciprocatory wall being in-

clined toward the opposite wall in the direction
of advance.

3. In a stacking apparatus a table, means for
advancing articles in a stack over the table, a

110

normally fixed guide-wall for the stack at one

side of the table, a shaft journaled at the oppo-
site side of the table means for oscillating the

- shaft, arms secured to the shaft at different

angles, and a bar secured upon the arms for con-
tact with the articles at the side oppc:s1te the
fixed wall.

4, In a stackmg apparatus a, table means for
advancing articles in a stack over the table, a nor-
mally fixed guide-wall for the stack at one side
of the table, a shaft journaled at the opposite
side of the table, means for oscillating the shaft,
arms secured to the shaft af different angles,
and a bar secured upon the arms for contact
with the articles at the side opposite the fixed
wall, the surface of the bar which contacts with
the articles having portions forming an angle
with each other.

5. In an apparatus for stacking walled artlcles
means for assembling such articles in a stack

with the end of one article between the walls of

the next article and with succeeding articles op-
positely inclined and for advancing such stack,
and means acting upon the ends of articles in-

115

120

125

130

135

clined outside the succeeding articles and while

sald articles are under the influence of the stack-

ing means for forcing the articles. laterally of
the stack and the adjacent end-walls into closer
proximity.

6. In an apparatus for stacking walled articles,

means for assembling such articles in a stack |

with the end of one article between the walls of
the next article and with succeeding articles op-

‘positely inclined, a wall situated adjacent to the

intermeshed ends at one side of the stack, and a
wall arranged to reciprocate in contact with the
ends at the opposite side of the stack, the two

140
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‘walls furnishing a channel through which said

stack is advanced by the stacking means.
7. In an apparatus for stacking walled articles,
means for assembling such articles in a stack

with the end of one article hetween the walls of

the next article and with succeeding articles op-
positely inclined, a wall normally fixed adjacent
to the intermeshed ends at one side of the stack,
and & wall arranged to reciprocate in contact
with the ends at the opposite side of the stack,
said reciprocatory wall acting upon the articles
advanced by the stacking means and having the
forward end of its contact-face substantially par-
allel to the opposite wall and the rearward por-
tion of said face converging toward the oppo-
site wall,

8. In a box-nesting apparatus, means for de-
livering boxes, means acting upon the delivered
boxes to nest them in a series one within another,
and means for closing laterally of the series spaces
between the end-wall of each box and the adja-

1,061,366

cent wall of the box nested within it while all
are under the influence of the nesting means.

9. In a box-nesting apparatus, a box-conveyor,
a table, a reciprocatory member removing boxes

from the conveyor and advancing them nested

over the table, guide-walls situated at. opposite
sides of the table and between which the nested
boxes are advanced, and means for moving the
walls relatively in contact with the boxes.

10. In a box-nesting apparatus, a box-con-
veyor, a table, a reciprocatory member removing
boxes from the conveyor and advancing them
nested over the table, guide-walls situated at op-
posite sides of the table and between which the

nested boxes are advanced by the member, said

guide-walls having box-contact-surfaces with

portions substantially parallel to each other and

portions converging in the direction of advance

of the nested boxes, and means for moving the

walls relatively in contact with the boxes.
CUTLER D. KNOWLTON.
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