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Patiented Apr. 26, 1966 

3,247,981 
PACEKAGE ARRANGENG EQUEEPMENT 

Helge C. Johnson, West Chester, Pa., assignor to Certain 
Teed Products Corporation, Ardmore, Pa., a corpora 
tion of Maryland 

Filed Sept. 11, 1962, Ser. No. 222,827 
9 Clains. (Ci. 224-6) 

This invention relates to equipment for arranging 
packages into convenient groups for purposes of storage 
and handling. It is especially related to apparatus for 
forming layers and stacks of layers of generally rectangul 
lar packages of the same dimensions. The preferred 
embodiment discussed herein has proved to be especially 
useful in performing these operations on Wrapped 
bundles or packages of roofing shingles, and although the 
discussion herein will be directed to a machine especially 
tailored for this purpose, it should be understood that 
the invention is useful in handling a great variety of 
other types of bundles and packages. 
The terms bundle and package are used herein to 

represent typical examples of the varied items which may 
usefully be handled by the apparatus of this invention, 
and the use of these terms is not intended to connote a 
limitation of the utility to items which are, strictly 
speaking, bundles or packages. On the contrary, the in 
vention as a whole, and many aspects thereof, such as, 
for example, the features related to the bundle turning 
equipment, are useful with many different types of items. 

It is common in modern warehousing and shipping 
practice to arrange a number of individual packages in 
stacks which are often located on pallets. The pallets 
in turn may easily be shifted from place to place in the 
course of warehousing and shipping by means of fork 
lift trucks. Experience has shown that in order to form 
stable stacks on pallets which will survive handling by 
means of forklift trucks or other warehouse equipment, 
it is necessary to take some care in arranging the indi 
vidual packages and layers of packages forming the 
stacks. Certain ways of arranging the packages or 
bundles in the stack have been devised to impart stability 
thereto. However, these patterns of arrangement are re 
latively complex and heretofore it has been necessary to 
employ much hand labor and close Supervision in the op 
eration of forming warehouse stacks. 
Among the important objects of this invention is the 

provision of equipment which mechanizes the operation 
of forming layers of packages in particular arrangements 
and the operation of assembling said layers into a stable 
stack, either on a pallet or elsewhere. A great Saving 
of labor and expense is thus effected. 
Another object of this invention is the provision of 

package handling and arranging equipment which is 
capable of forming a layer having a plurality of packages 
or bundles therein, in which layer one of the packages 
may have its longitudinal axis oriented Substantially 
perpendicular to the longitudinal axes of other packages 
in the layer. 

It is an object of this invention to provide equipment 
for handling and arranging bundles which is capable of 
turning a bundle approximately 90 as it moves through 
the equipment. 
A further object of this invention is the provision of 

bundle handling equipment adapted to receive bundles 
presented to it from various directions, with various 
initial orientations of the bundles with respect to the 
equipment. - 

Still another object of the invention is the provision 
of stack forming equipment for forming stacks of 
packages of improved stability and compactness. 
Yet another object of this invention is the provision of 

mechanized bundle arranging and stacking equipment 
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2 
having an automatic control system which programs the 
operation of the equipment. 
The above objects and purposes together with others 

may be more fully understood by consideration of the 
detailed description which follows together with the ac 
companying drawings in which: 
FIGURE 1 is a plan view of a portion of a preferred 

embodiment of the invention, 
FIGURE 2 is an elevational view looking toward the 

left in FIGURE 1, 
FIGURE 3 is an elevational view looking in the direc 

tion of the arrows 3-3 on FIGURE 1, 
FIGURE 4 is a plan view showing a modification of 

a portion of the equipment shown in FIGURE 1 to provide 
for acceptance of bundles by the equipment from another 
direction. 
FIGURE 5 is a section view on line 5-5 of FIG 

URE 4, 
FIGURE 6 is a more or less diagrammatic side eleva 

tional view of a portion of the equipment of the preferred 
embodiment showing the apparatus which places indi 
vidual layers of bundles in the stacking position, 
FIGURE 7 is a view similar to FIGURE 6 showing the 

Same equipment at another stage in its cycle of operation, 
FIGURE 8 is a fragmentary plan view of FIGURE 7, 
FIGURE 9 is an enlarged cross section of bundle 

turning equipment taken on the line 9-9 of FIGURE 1, 
FIGURES 10, 11, 12 and 13 are isometric views of 

stacks, some of which are positioned on pallets, showing 
various arrangements of packages or bundles forming the 
stacks, 
FIGURES 14 through 19 are diagrammatic plan views 

of a portion of the equipment showing sequentially cer 
tain stages in the operation of forming and arranging 
bundles into patterned layers, 
FIGURES 20 through 22 are simplified control dia 

grams illustrating a control system for the apparatus 
shown in the other figures, 
FIGURE 23 is an enlarged cross sectional elevation, 

partly broken away, taken on the line 23-23 of FIG 
URE 1, and 
FIGURE 24 is an enlarged fragmentary cross sectional 

elevation taken on the line 24-24 of FIGURE 1. 

General description 

Before giving detailed consideration to the various fea 
tures of the equipment, the general arrangement and mode 
of operation will be outlined here. 
From FIGURE 1 it can be seen that according to the 

invention there is provided a feed table 30 which is adapt 
ed to receive bundles placed on it either by hand or 

In this embodiment, the rectangular bundles 
come onto the feed table 30 with their long sides gen 
erally perpendicular to the direction of travel of the con 
veyor (indicated generally at 31) of the feed table. The 
orientation of the bundle is illustrated in FIGURE 14 
where a bundle B-1 is shown on the feed table. 
The feed table conveyor 31 passes the bundle onto the 

transfer table 32 which has on it a belt conveyor 33 
which continues the movement of the bundle from the 
bottom toward the top of FIGURE 1. Mounted above 
the transfer table 32 is a bundle deflector indicated gen 
erally at 34, which in a manner to be described herein 
below turns certain of the bundles moving across the 
transfer table so that their long sides or longitudinal axes 
are generally parallel to the direction in which the con 
veyor 33 is moving the bundle. 
At the end of the transfer table there is an accumula 

tion table designated generally as 35. This table has two 
sections, the first section being marked generally as 36 
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and the second section 37. The first section 36 is posi 
tioned with respect to the transfer table 32 so that it re 
ceives bundles pushed onto it by the belt conveyor 33. 
A bundle blocking wall 38 at the back side of this section 
prevents further movement of bundles in a direction 
toward the top of FIGURE 1. The first section is pro 
vided with an intermittently movable clearing conveyor 
39 which, as is shown on FIGURE 1, is constructed to 
move bundles positioned thereon to the left in that figure. 
That is to say, this clearing means moves bundles onto 
the second section 37 of the accumulating table 35. 
The second section of the accumulating table is also pro 

vided with a conveyor 40 which urges bundles on it 
toward the left in FIGURE 1. At the left hand end 
of this section is a displaceable gate 41, which, as will 
be explained in detail later, at certain times is positioned 
to block further movement of bundles on the second Sec 
tion in a direction to the left, and at other times is moved 
out of the path of such bundles so the conveyor 40 may 
move them to the left and off of the accumulating table. 

Positioned to the left of the accumulating table is a 
transfer conveyor 42 which appears partially in FIGURE 
1 and partially in FIGURE 6, to which attention is now 
directed. The transfer conveyor 42 receives completed 
layers of bundles arranged in a specific pattern from the 
left hand end of the accumulating table 35. The layer is 
transported to the left in FIGURE 6 by the conveyor 42 
and deposited on the shuttle cart designated generally at 
43 when said cart is at the right-hand-most end of its 
reciprocating path of travel on the rails 44. (In FIG 
URE 7 the cart 43 is almost at its right hand limiting po 
sition.) The layer of bundles, having been placed on the 
shuttle cart 43, in the manner just described, the cart is 
moved to the left as shown in FIGURE 6. At the same 
time, the cart conveyor 45 moves the layer across the 
top of the cart and onto the depositing ramp 46 of the 
cart. The layer slides to the left off of the ramp 46, onto 
a pallet 47 positioned at the stacking station designated 
generally at 48. As the layer slides off the ramp 46 the 
shuttle cart is moved to the right in FIGURE 6, thus 
withdrawing the ramp portion of the cart from under the 
layer. In FIGURE 6 one bundle B-2 of a layer has been 
deposited on the pallet, and the three remaining bundles 
designated collectively as B-3 are in the process of being 
so deposited. FIGURE 7 shows the layer consisting of the 
bundles B-2 and B-3 in position on the pallet 47. 
FIGURE 7 illustrates the final step in the positioning of 

a layer at the stacking station. After the shuttle cart 43 
has been moved to its right hand limiting position, as 
shown by the dotted lines 49, it is moved once again to 
the left for a short distance to the position shown in full 
lines in FIGURE 7. In this movement the roller 50 at 
the end of the ramp 46 hits the layer on the pallet to “jog' 
it and thus restore the compact condition of the layer 
which may have been disturbed somewhat in the opera 
tion of depositing the layer on the pallet. 
An understanding of the handling of a given bundle 

as it passes through a portion of the equipment may be 
gained by considering FIGURE 14. As mentioned be 
fore, the dotted line bundle indicated at B-1 shows the 
position assumed by a bundle on the feed table 30. The 
bundle deflector 34 is shown engaging a dotted line bun 
dle indicated at B-4, to turn it as it is carried by the 
conveyor of the transfer table 32. A bundle which has 
been completely so turned is indicated by the dotted line 
bundle B-5. This bundle is then passed onto the first sec 
tion 36 of the accumulating table 35 where it is shown 
in full lines and marked B-6. The conveyor 39 is shown 
in FIGURE 14 moving the bundle B-6 to the left toward 
the second section of the accumulating table. 
The various patterns of bundles which form different 

layers of a given stack may be seen in FIGURES 15 
through 19. 
four bundles arranged with their longitudinal axes parallel 
to each other. On the other hand, the layer L-2 of 
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4. 
FIGURE 17 is made up of four bundles, three of which 
have their longitudinal axes parallel with each other, but 
the fourth of which is placed across the end of the layer 
with its longitudinal axis at right angle to those of the 
other three. Layer L-2 is also shown in FIGURE 18. 
FIGURE 19 shows a layer L-3 which is similar in ar 
rangement to the layer L-2, except that the fourth bundle 
is placed at right angle at the other end of the three 
parallel bundles. 
With the above general description in hand, attention 

may now be turned to specific features and details of 
various portions of the equipment. 

Feed mechanism 

One embodiment of the feed mechanism is shown in 
FIGURE 1 while an alternate arrangement is shown in 
FIGURE 4. The same reference characters will be used 
for both embodiments for parts which are essentially the 
same. Turning first to the embodiment of FIGURE 1, 
it will be recalled that the feed table 30 of this embodi 
ment is designed to accept bundles presented to it with 
their long sides at right angle to the direction of travel of 
the conveyor 31. Such bundles may either be placed 
on the feed table by hand or by other conveyor mecha 
nism. The conveyor 31 is of the chain type and is de 
sirably equipped with four chains indicated at 60. Each 
chain is provided with a driven sprocket wheel 61 mounted 
on the shaft 62 at the back end of the table. The shaft 
in turn is mounted on the frame 63 of the table. The 
chains are also each provided with an idling sprocket 
wheel 64 which wheels are mounted on the shaft 65 at 
tached to the frame 63 at the front of the table. The 
conveyor is powered by the motor M-2, and in normal 
operation moves continuously. 
The control equipment will be discussed in full detail 

later herein, but it can be pointed out here that switches 
LS-1 and LS-2 form part of that equipment and are 
positioned as shown on the feed table 30 in a manner so 
that the switch operators of these switches yieldingly pro 
trude into the path of travel of a bundle on the feed 
table. 

In the embodiment of FIGURE 4 a number of the parts 
of the feed table are essentially the same as the parts dis 
cussed with reference to FIGURE 1. Again the feed 
table is designated generally as 30. It is provided with 
a frame 63, a feed table conveyor 31 having four chains 
60 mounted on sprocket wheel 61 and 64 carried respec 
tively by the shafts 62 and 65. The conveyor is driven 
by the motor M-2. In this embodiment there are also 
provided the control switches LS-1 and LS-2. 
An additional piece of equipment found in this em 

bodiment is an angle feed conveyor designated generally 
as 66. This conveyor is designed to carry bundles hav 
ing their longitudinal axis parallel to the direction of move 
ment of the conveyor and deposit them on the feed table 
30 so that their long sides are perpendicular to the direc 
tion of movement of the conveyor 31 on the feed table. 
Thus equipment is provided so that bundles may enter 
the apparatus. oriented at 90 to the orientation of bundles 
entering the apparatus shown in FIGURE 1. The angle 
feed conveyor may conveniently be of the belt type with 
s' 67 Supported by rollers 68 and driven by the motor 

Since the conveyor 31 is normally in continuous opera 
tion, bundles delivered directly to the moving chains of 
that conveyor by the angle feed conveyor 66 would be 
undesirably twisted out of their desired orientation. 
Means are provided according to the invention for receiv 
ing a bundle from the angle feed conveyor 66, holding it 
above the conveyor 31, and then lowering it uniformly 
conto said conveyor. This means is the lift roll system 
designated generally at 69. This system consists of a 
frame 70 appearing most clearly in FIGURE 5, which 
is mounted generally below the top run of the conveyor 
chains 60. The frame is so mounted on the pivoting sup 
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port arms 71 which in turn are mounted on the shaft 72 
forming a part of the frame 63. As can be seen in FIG 
URE 4, the pivot support 71 supports the frame from the 
front side of the feed table 30. The frame 70 is sup 
ported from the other side by the piston and cylinder sys 
tem 73. The piston rod of this system is pivotally at 
tached to the frame 70 while the cylinder is pivotally at 
tached to the frame 63. The cylinder 73 is desirably 
pneumatically operated, and when it is operated to force 
the piston rod out of the cylinder, the frame 70 is moved 
upwardly with respect to the conveyor chains 69. On 
the other hand, when the piston rod is moved by air 
pressure in a direction into the cylinder 73, frame 70 is 
lowered to a position substantially below the top run of 
the chains 60. A control valve V-4 having solenoids 
S-1 and S-2 may be seen mounted on the cylinder 73. 
At the top of the frame 70 are mounted a series of 

rollers 75 which, taken together, define a surface upon 
which bundles may be supported. When the frame is 
raised and lowered in the manner just described, this 
bundle supporting surface is raised above and lowered 
below the level of the upper runs of the chains 60. This 
appears most clearly in FIGURE 5. 
The embodiment of FIGURE 4 is provided with a 

bundle blocking wall 76 positioned across the feed table 
from the angle feed conveyor 66. The blocking wall 76 
prevents bundles coming onto the feed table, and more 
particularly onto the rollers 75, from moving so far across 
the table that they fall off. A portion of the blocking 
wall 76 is constructed to be movable under the impact 
of a bundle moving to the right in FIGURE 4 on the 
rollers 75. Behind this movable portion is a control 
switch LS-4 which is mounted so that it is operated by 
a movement of the wall 76. In addition to the switches 
LS-1 and LS-2, this embodiment has a switch LS-5 
which is located so that its operator is yieldingly posi 
tioned in the path of movement of bundles on the con 
veyor 31. The function of these switches is discussed 
more fully hereinbelow, but it may be pointed out here 
that LS-4 and LS-5 control the operation of the lift roll 
system 69. 

Transfer table and bundle deflector mechanism 
This apparatus is shown in plan view in FIGURE 1 

and in elevation in FIGURE. 2. Reference is also made 
to FIGURES 9 and 23 which are enlargements of the 
bundle deflector. 
The transfer table 32 is equipped with a belt conveyor 

33 having supporting rollers 80. This conveyor is 
powered by the motor M-3. In the preferred construc 
tion, the belt of the conveyor extends substantially across 
the width of the table. 
The bundle deflector 34 is mounted above the transfer 

table as appears most clearly in FIGURE 23. It may 
conveniently be mounted on upright angles 81 and 82 on 
either side of the table. A cross bar 83 extends between 
these two uprights. Mounted on the cross bar is a 
slotted rail 84 in which runs a shoe or runner 85. A 
horizontal cylinder 86 is mounted on the cross bar 83 
near the left hand side thereof as seen in FIGURE 23. 
The piston rod of said cylinder is attached to the runner 
85 so that movement of the piston within the cylinder 
under the influence of compressed air will cause move 
ment of the runner 85 back and forth on the rail 84. 
A Support bracket 87 is mounted on the runner 85 and 

is cantilevered outwardly therefrom. The deflector arm 
38 is slidably mounted through a hole in the support 
bracket 87. At the lower end of the deflector arm 88 
is a deflector roller 89. Preferably this roller has a height 
greater than the thickness of the bundles being handled. 
Farther outboard on the bracket 87 there is mounted a 
vertical air cylinder 90 having a piston rod 91 positioned 
therein. The piston rod 91 is connected by means of 
the bar 92 to the deflector arm 88. Thus movement of 
the piston within the cylinder 90 under the influence of 
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6 
compressed air will result in vertical reciprocating motion 
of the deflector arm. The cylinder 99 is provided with a 
control valve V-1 and the horizontal cylinder 86 is pro 
vided with a control valve V-2. Each of these valves is 
solenoid operated. 
As can be seen in FIGURES 1 and 23, the bundle 

deflector is positioned above the transfer table and to 
ward the left hand side thereof. It will be remembered 
that the rectangular bundle comes onto the transfer table 
with its long side perpendicular to the direction of move 
ment caused by the conveyor 33. In the operation of 
forming bundle layers from individual bundles, certain 
of the bundles which pass across the transfer table on 
the conveyor must be turned so that the long side of 
the bundle is parallel to the direction of movement. The 
bundle deflector accomplishes this in the following man 
ner. The deflector is initially positioned above the table 
with the runner at the left hand limiting position of its 
travel as seen in FIGURES 1 and 23. When a bundle 
which is to be turned comes onto the transfer table, the 
vertical air cylinder 90 is actuated to lower the deflector 
arm and its roller 89 toward the surface of the conveyor 
and into an obstructing position in the path of the bundle 
moving along the conveyor. The lowered position of the 
roller is shown at 89a in FIGURE 23. It is preferred 
that the roller be brought quite close to the surface of 
the belt 33 to prevent pinching and tearing of soft bun 
dles. The left hand side of the bundle is carried into 
contact with the roller 89 by the conveyor. As the con 
veyor continues to urge the bundle forwardly, the ob 
structed bundle begins to turn, with the right hand side 
moving ahead since it is not restrained by the deflector. 
The left hand side of the bundle on the other hand can 
not move past the deflector and hence the bundle as a 
whole rotates about the deflector. The dotted line bundle 
indicated as B-4 in FIGURE 14 is shown in the process 
of being turned in the manner just described. 

In order to insure that the bundle being turned is 
rotated a full 90, the control system actuates the hori 
Zontal cylinder 86 when the bundle is partially turned. 
The runner 85 is pushed by the piston rod to the right 
in FIGURES 1 and 23 so the deflector roller 89 is moved 
to the position 93 shown in dotted lines in these figures. 
In this movement, the deflector roller 89 pushes against 
the left hand portion of the long side of the partially 
rotated bundle and thus completes the turning motion 
of the bundle. The bundle now occupies the position 
indicated by the dotted line bundle B-5 on FIGURE 14. 
Upon completion of a bundle turning operation, the 
deflector arm 88 is raised by the cylinder 90 and the de 
flector apparatus is moved once again to the left hand 
limiting position of FIGURES 1 and 23 by the cylinder 
86. In this way the equipment is returned to the start 
ing position for another bundle turning operation. If 
two consecutive bundles moving across the table are to 
be turned, the control equipment may be arranged to 
move the deflector to the left without raising it, after 
the first bundle has been turned. 
The bundle which has been turned is carried off the 

transfer table by the conveyor and is placed on the first 
Section of the accumulating table. 
The optimum obstructing position of the deflector will 

vary depending on the size and shape of the bundle being 
handled. The deflector should be placed in the path 
of the bundle moving across the table somewhat to one 
side of the center line of the bundle. This general posi 
tion is variously referred to herein as near one side of 
the conveyor or near one end of the bundle. By these 
expressions it is meant that the initial obstructing position 
of the deflector should be between the end of the bundle, 
and the center of the bundle. An obstructing position 
right at the center of the bundle is in general not pre 
ferred since an uncertainty is thus created as to the 
direction in which the bundle will rotate about the de 
flector. 
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In the operation of assembling a layer of bundles hav 
ing a specific pattern often it is not necessary to turn all 
of the bundles in the manner just described. When there 
is no necessity to turn a particular bundle, the control 
system causes the deflector to remain in its raised position 
as the bundle moves across the transfer table. Such a 
bundle will therefore be placed on the first section of 
the accumulating table with its orientation unchanged. 
Thus it can be seen that bundles can be given one of 
two orientations, as the pattern requires, in their move 
ment to the first section of the accumulating table 35. 

Accumulating table 

As was mentioned before, the accumulating table in 
the preferred embodiment has two sections. This table 
appears in plan view in FIGURE 1 and in elevation in 
FIGURE 3. The first section of the accumulating table 
is positioned just behind the transfer table 32 so that 
bundles coming of the transfer table move onto this 
section. The surface of the first section is provided by 
a series of rollers 94 arranged generally perpendicular 
to the direction of movement of the transfer table con 
veyor 33. Bundles coming onto this section of the table 
move across the rollers until they are stopped by the bun 
dle blocking wall 38 at the back edge of the first section. 
The first section is provided with clearing conveyor 
means 39 which consists of a series of parallel conveyor 
chains 96 arranged to move, in their upper run, to the 
left in FIGURE 1. As can be seen most clearly in FIG 
URES 2 and 3, each chain is provided with a pair of 
pushing lugs 97 which are mounted on the chains 180 
apart. FIGURES 2 and 3 also show that these lugs, 
when they are on the upper run of the chains project above 
the surface defined by the rollers 94 and are thus in a posi 
tion to push on bundles sitting on the rollers. The clear 
ing conveyor chains are driven by the motor M-1 which 
is controlled for intermittent operation. A control switch 
LS-3 is mounted on the under side of the first Section, 
and its operating arm is yieldingly inserted into the path 
of the lugs on one of the chains when said lugs are mov 
ing along the lower run of that chain. 
The function of the clearing conveyor may be under 

stood by a consideration of FIGURES 14 and 16. In the 
operation of assembling a group of bundles into a pre 
determined pattern, portions of layers are accumulated 
on the first section of the accumulating table. 
cases the portion of the layer which is accumulated may 
consist of only one bundle, as shown in FIGURE 14. in 
other cases the portion of the layer which is accumulated 
may consist of several bundles, as shown in FIGURE 16. 
When the appropriate number of bundles for the particu 
lar pattern of the layer being formed have accumulated 
on the first section, the control system actuates motor M-1 
to move that portion of a layer to the left in FIGURES 1, 
14 and 16 onto the second section of the accumulating 
table. In FIGURE 14 a portion consisting of one bundle 
is shown being moved to the left. 
The second section of the accumulating table is posi 

tioned beside the first section and generally perpendicular 
to the transfer table as shown in FIGURE 1. This sec 
tion is provided with a belt type conveyor 40 preferably 
having three belts supported by rollers 101. This con 
veyor is powered by the motor M-4 and in normal opera 
tion moves continuously in a direction to move bundles on 
it to the left in FIGURE 1. At the left hand end of the 
second section is the gate 41 which serves as a bundle 
blocking means. As can be seen in FIGURES3 and 24, 
the gate is positioned to block and restrain bundles urged 
against it by the conveyor 40. The blocking surface 102 
of the gate 41 protrudes upwardly above the surface of the 
table in the spaces between and outboard of the conveyor 
belts 100 (see FIGURE 1). FIGURE 24 shows that the 
gate is pivotally mounted on the frame of the table at 103, 
and is held in its upright or bundle blocking position by 
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8 
means of the pivotally mounted pneumatic cylinder 104 
and its associated piston rod. Solenoid operated valve 
V-3 controls the movement of the gate 41 into and out of 
its bundle blocking position. 

Complete layers of bundles arranged in selected pat 
terns are accumulated on the second section of the ac 
cumulating table. The gate 41 remains in its blocking 
position until sufficient portions of bundles consisting 
either of single bundles or groups of bundles have been 
accumulated against it to form a complete layer ready for 
placement on a stack. For example, in FIGURE 14 a 
portion of a layer consisting of three bundles is shown 
accumulated on the second section, and the final portion of 
this layer is shown being pushed toward the second sec 
tion by the clearing means on the first section. When this 
final portion has been accumulated with the first portion 
to form a complete layer, the gate is lowered and the com 
pleted layer is passed onto the conveyor 42 for transfer 
to the stack. FIGURE 15 shows this layer designated L-1 
on conveyor 42. As another example, FIGURE 16 shows 
a portion of a layer consisting of one bundle accumulated 
on the Second section against the gate. The remaining 
portion of the layer consisting of three bundles is being 
moved by the clearing conveyor of the first section toward 
the second section. When this layer has completely ac 
cumulated and is assembled on the second section the gate 
again lowers and the layer is passed onto conveyor 42 
where it appears as L-2 in FIGURE 17. 

Stacking mechanism 
This portion of the apparatus appears most clearly in 

FIGURES 6, 7 and 8. m 
Apparatus of this general character is shown in my co 

pending application Serial No. 82,893, filed January 16, 
1961, issued April 4, 1965, as Patent No. 3,176,858 and as 
signed to the same assignee, and certain features of the 
equipment therein illustrated may be utilized to advantage 
in the improved stacking mechanism described herein 
below. This improved stacking mechanism is claimed in 
my copending divisional application, Serial No. 453,584, 
filed May 6, 1965, and assigned to the same assignee as this 
application. 
The stack is formed and assembled at the stacking sta 

tion designated generally at 48. The stacking station is 
provided with a bundle blocking wall 115. In most in 
stances a pallet 47 will be positioned on the stacking sta 
tion. However, under certain circumstances it may be 
desirable to form the stack directly on the surface of the 
Station. As can be seen in FIGURES 6 and 8, this sur 
face is established by the series of rollers 110. Between 
the Second section of the accumulating table 35 and the 
Stacking station 48 are positioned the transfer conveyor 42 
and the shuttle cart 43. 

Transfer conveyor 42 is desirably equipped with a belt 
105 which is substantially the full width of the conveyor. 
The belt is supported by rollers 106 and driven by motor 
M-5. These details appear most clearly in FIGURE 3. 

60 

70 

The shuttle cart is mounted on a base 111. As shown 
in my copending application referred to above, this base 
may desirably be equipped with elevating mechanism to 
raise the shuttle cart and the left hand end of the conveyor 
42 upwardly to provide for deposition of successive layers 
on the stack. Alternately, rollers 110 of the stacking sta 
tion may be mounted on elevating mechanism so that the 
Surface of the stacking station may be lowered as succes 
sive layers are placed on the stack. In either event, suit 
able control equipment can be provided for directing the 
raising of the shuttle cart or the lowering of the floor of 
the stacking station. The shuttle cart 43 is mounted for 
reciprocating motion on the fixed rails 44 and the moving 
rails 112. The cart is provided with a belt type conveyor 
45 supported by rollers 113 and powered by motor M-7. 
Under normal operating conditions this conveyor is con 
tinuously operating. At the left hand side of the cart is a 
depositing ramp 46 having a surface of rollers 114. Two 



3,247,981 

control Switches are provided for directing the operation of 
the shuttle cart. One of these LS-6 is located on the cart 
proper With its operator yieldingly protruding into the path 
of a layer moving across the cart. LS-7, the other con 
trol Switch, is mounted on the end of conveyor 42 with 
its operator yieldingly protruding into the path of recip 
Tocation of the cart (see FIGURE 7). The cart is re 
ciprocated by a compressed air cylinder and piston mount 
ed on the base 111, but which are not shown. The sole 
noid operated valve V-5 controls the operation of this 
power means. 

In a typical Stacking operation in which a layer is de 
posited at the Stacking station on a pallet, the shuttle 
cart 43 is initially positioned at its right hand limiting 
position. The conveyor 42 passes a layer onto the shuttle 
cart and the cart conveyor 45 begins to move the layer to 
the left in FIGURE 6. As it does so, the cart is re 
ciprocated to the left and the layer slides down the ramp 
45 onto the pallet. At the same time the cart is re 
ciprocated to the right withdrawing the ramp from under 
the layer. The cart after moving once again to the right 
hand limiting position is accelerated a short distance to 
the left as shown in FIGURE 7 to jog the layer on the 
pallet by hitting it with the end of the ramp 46. This 
Step is desirably performed because the bundles forming 
the layer on the pallet often become slightly disarranged 
in the course of being deposited thereon. 

Control mechanism 

in FIGURE 20 there is shown a simplified diagram 
of the control mechanism for the portion of the appara 
tus shown in FIGURES 1, 2 and 3. Much of the equip 
ment shown in this figure has been identified in the earlier 
discussion. Motor M-2 is the conveyor drive motor for 
the feed table 30, motor M-3 is the conveyor drive motor 
for the transfer table 32, motor M-4 is the conveyor drive 
motor for the second section 37 of the accumulating 
table, and motor M-5 is the drive motor for the transfer 
conveyor 42. As can be seen from FIGURE 20 all four 
of these motors are wired for continuous operation under 
normal conditions. These motors are started and stopped 
by the main switch MS on line L-5. 

Valve V-1 is the solenoid operated valve on the ver 
tical air cylinder 90 of the bundle deflector mechanism 
34. Timer TM-1 is a timing device arranged in the cir 
cuit to begin a timing operation when valve V-1 is op 
erated. Contact TM-C-1 is a contact which is arranged 
to close when the timer TM-1 has measured a specified 
interval. Motor M- is the drive motor for the clear 
ing conveyor means 39 of the first section 36 of the 
accumulating table. Valve V-3 is the solenoid operated 
valve controlling operation of the air cylinder 04 which 
raises and lowers the gate 41. 
The components V-1, V-2, M-1 and V-3 are each 

operated intermittently during the assembly of bundles 
into completed layers. Their operation is controlled and 
programmed by means of the stepping switch 116 which 
is labeled on FIGURE 20. The stepping switch is a 
known type and need not be discussed in full detail here. 
For apparatus designed to assembly a stack of 48 bundles, 
for example a stack such as that shown in FIGURE 11, 
a stepping switch having 49 positions is used. Switches 
LS-1 and LS-2 and PB-1 cause under various conditions 
the movement of the switch from one step to another. 
Switch PB-1 is a manually operable homing switch which, 
when operated, resets the stepping switch at the Zero 
position. Switch LS-2, which may be seen in FIGURE 1, 
is a counting switch which advances the stepping switch 
one step each time a bundle passing across the feed table 
operates LS-2. LS-1 is an automatic homing or reset 
switch. From FIGURE 1 it can be seen that this switch 
is positioned to be operated by each bundle moving across 
the feed table. However, when the stepping Switch is 
wired to program the operation of the equipment for 
assembling of a 48 bundle stack, the Switch LS-1 is Wired 
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into the stepping switch so that only the 49th bundle of 
a Series which operates LS-1 causes the stepping switch 
to be homed or reset to zero. The same 49th bundle, 
When it operates counting switch. LS-2, as it passes far 
ther along the feed table, causes that switch to step the 
Stepping Switch to position number 1. Thus it can be 
seen that the 49th bundle in a series becomes the first 
bundle of a new series. 

Each position of the stepping switch is wired to es 
tablish a circuit including some or all of the elements 
V-1, TM-il, V-2, M-5 and V-3. For any given posi 
tion the elements included in the circuit are those which 
must operate to handle the bundle which cause the step 
ping switch to move to that position and to handle the 
portions of layers and completed layers which may be 
on the accumulating table 35 when the particular bundle 
is moving through the equipment. 

For example, if the bundle which has tripped LS-2 
is a bundle which must be turned by the deflector mech 
anism 34, the stepping switch supplies a voltage to the 
solenoid of V-1. This operates valve V-1 to lower 
the bundle deflector arm and roller into an obstructing 
position in the path of the bundle near one end there 
of. The same voltage starts the operation of timer 
TM-1. When the timer times out after an interval which 
may be established by simple experiments with the par 
ticular size bundles being handled, it closes contact TM 
C- so that a voltage is supplied to the Solenoid of valve 
V-2 on the horizontal cylinder 86 of the deflector mech 
anism. This cylinder operates to move the bundle de 
fiector arm and roller to the right in FIGURE 1 to Com 
plete the turning operation of the bundle. Movement 
of the stepping switch to its next position removes the 
voltage from V-1 and V-2, thus returning the deflector 
to its starting position. 

If the operation requires movement of a portion of 
a layer consisting of one or more bundles from the first 
section of the accumulating table to the Second Section, 
the circuit established by the stepping Switch position 
places a voltage across the clearing means motor M-1. 
In this way the chain conveyor comprising the clearing 
means operates to push the portion of a layer onto the 
second section. On the other hand, if for the particular 
operation it is not desired to clear the first Section but 
instead to allow another bundle to accumulate on it 
to enlarge the portion of a layer on the first Section, the 
circuit established by the stepping Switch position does 
not include motor Mi. Motor M-1 is stopped by op 
eration of switch LS-3, which also controls operation 
of gate 41 as explained below. Switch LS-3 stops the 
clearing conveyor in a position such that one set of clear 
ing lugs has just completed pushing a portion onto the 
second section, and the other set is ready to begin push 
ing the next layer portion when it is accumulated. The 
stopped position of the clearing conveyor just described 
is shown in FIGURE 3. 
The gate 41, it will be remembered, is lowered when a 

complete layer has been accumulated on the Second Sec 
tion of the accumulating table. If according to the pro 
gram of operation this condition will exist when a par 
ticular bundle is being handled, the circuit established by 
the stepping switch places a voltage across the solenoid of 
valve V-3. However, it should be noted that control 
switch LS-3 is also in the circuit and that the solenoid 
will not operate so long as this switch is open. As was 
mentioned above, this switch is operated by the pushing 
lugs 97 on the clearing conveyor of the first section. As 
can be seen in FIGURES 2 and 3, a lug on the lower run 
of a chain operates LS-3. Since the other lug on that 
chain is 180 away from the lug operating the switch, it is 
on the upper run near the end thereof, and will have just 
completed pushing a portion of a layer onto the second 
Section. Since under the case being considered, this por 
tion of a layer completes the layer being accumulated on 
the Second Section, the operation of switch LS-3 allows 
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the voltage to be placed across the solenoid of valve V-3 
and the gate is lowered. In this manner the conveyor on 
the second section moves the completed layer onto the 
transfer conveyor 42. Gate 41 is raised by an auxiliary 
timer (not shown) which is started when the gate is 
lowered, and which removes the voltage from the sole 
noid of V-3 when it times out. 

If it is not required during the handling of a given 
bundle to lower gate 41, because a complete layer is not 
accumulated on the second section, the circuits established 
by the stepping Switch position does not include the sole 
noid of valve V-3. 
FIGURE 21 shows circuitry for additional control 

equipment which is included when the modification of 
FIGURE 4 is employed. The air valve V-4 is operated 
in one direction by solenoid S-1 and in the other by sole 
noid S-2. Switch LS-4 is operated when abundle arrives 
on the lift roll system 69, and places a voltage across sole 
noid S-1 which operates valve V-4 to lower the lift roll 
system and thus lower the bundle onto the chain conveyor. 
Switch LS-5 is operated by this bundle moving along the 
conveyor 31, and it energizes solenoid S-2 which actuates 
valve V-4 to again raise the lift roll system 69 to a posi 
tion to receive the next bundle coming onto it from the 
angle conveyor 66. Motor M-6 of the angle conveyor 
is wired for continuous operation under normal conditions 
as shown on FIGURE 21. 
FIGURE 22 shows control equipment for the shuttle 

cart of the stacking mechanism. Motor M-7 which oper 
ates the belt conveyor on the shuttle cart is wired for con 
tinuous operation under normal conditions. Control 
SWitch LS-6 is mounted on the shuttle cart as shown in 
FIGURE 6 in a position to be operated by a layer on the 
conveyor of the cart. It will be remembered that the 
shuttle cart is at this right hand limiting position when it 
receives a layer from the transfer conveyor 42. Opera 
tion of LS-6 starts timer TM-2, and contact TM-C-2 
closes when timer TM-2 begins to operate. Closure of 
contact TM-C-2 energizes the solenoid of valve V-5 
which causes the compressed air cylinder and piston and 
its piston rod to move the shuttle cart to the left toward 
the stacking station. When timer TM-2 times out, con 
tact TM-C-2 is opened, and the solenoid of valve V-5 is 
deemergized. This causes the cylinder and its piston to 
move the shuttle cart back to the right, and as has been 
explained before, the layer on the shuttle cart is deposited 
on the stacking station in this movement. 
When the shuttle cart arrives at its right hand limiting 

position, impulse switch LS-7 is closed. Timer contact 
TM-C-4 is in its normally closed position and therefore 
operation of Switch LS-7 starts timer TM-3. When TM 
3 starts, it closes contact TM-C-3a which energizes the 
Solenoid of V-5 once again to move the cart to the left. 
At the same time, timer TM-3 closes contact TM-C-3b 
to initiate operation of timer TM-4. When timer TM-4 
starts, it opens contact TM-C-4. Timer TM-4 has a 
time Setting which is at least as great as the time required 
for the shuttle cart to return from its jogging stroke to its 
right hand limiting position. Timer TM-3 times out and 
opens contact TM-C-3a and TM-C-3b. Opening of the 
former contact deemergizes the solenoid V-5 and the 
shuttle cart moves to the right after completion of its jog 
ging stroke which is shown in FIGURE 7. The cart will 
operate LS-7 as it did before but timer TM-3 is not reset 
by this operation because timer TM-4 is holding contact 
TM-C-4 open. Timer TM-4 then times out and contact 
TM-C-4 is closed once again. In this way the cart and 
the control equipment have been returned to their starting 
positions and the apparatus is ready to receive another 
layer from conveyor 42. 

Persons skilled in the art may easily determine the 
optimum timer settings for timers for TM-1, TM-2, 
TM-3, and TM-4 by simple experiments with the particu 
lar bundles which are being handled. 
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12 
Programmed operation 

In this section attention will be concentrated on FIG 
URES 10 through 13 and FIGURES 14 through 19. 
Some of the wide variety of stacks which may be formed 
and assembled by the equipment of this invention are 
shown in FIGURES 10 through 13. FIGURE 10 shows 
a form of stack positioned on a pallet which has been 
found to be satisfactorily stable during handling. The 
pallet is indicated at 120 and the forks 121 of a lift truck 
are shown positioned to lift the pallet. This type of pal 
let is provided with slots near the top so that the forks 121 
of the lift truck may be inserted into them underneath the 
stack. In this way, a lift truck may pick up and handle 
either the pallet with the stack thereon or the stack alone 
without the pallet. The lift truck forks 121 in FIGURE 
11 are shown inserted into the slots of the pallet 120' of 
that figure. This type of pallet is sometimes referred 
to as a "take it or leave it pallet' for reasons which are 
apparent. The stack of FIGURE 10 is especially ar 
ranged for use with this kind of pallet. It should be noted 
that the bottom layer 122 consists of four bundles ar 
ranged side by side with their longitudinal axes running 
across the pallet. This provides a stable bottom surface 
to the stack when the lift forks lift the stack away from 
pallet. The succeeding layers of the stack are made up 
of four bundles, three of which are positioned side by side 
with their long axes running lengthwise of the pallet, and 
the fourth of which is positioned perpendicular to the 
other three bundles. The top layer 123 has its perpen 
dicular bundle at the front side of the stack and the next 
to top layer 124 has its perpendicular bundle positioned 
at the back of the stack. From FIGURE 10 it can be 
Seen that layers like 123 and 124 alternate throughout 
the Stack except from the bottom layer which has a differ 
ent arrangement for reasons discussed above. The sys 
tem of stack construction shown in FIGURE 10 forms an 
extraordinarily stable stack because of the interlocking 
arrangement of bundles. 
FIGURE 11 shows a stack quite similar to that of 

FIGURE 10 in which the bulk of the layers are of the 
type having three parallel bundles and one perpendicular 
bundle. However, the two bottom layers are made up 
of four bundles each arranged in side by side relation 
with their long sides running across the pallet. With 
very heavy stacks, it is of advantage to use this arrange 
ment with two or more supporting layers at the bottom 
of the stack to increase the strength of the stack when it 
is lifted from the pallet by the forks of the truck. 
FIGURES 12 and 13 show stacks constructed for use 

Without a palet. In these figures once again the forks 
of the lift truck are designated 121. In FIGURE 12, 
Straps 125 are provided, which straps pass under the bot 
tom layer of the stack and form at their outer ends 
Surfaces for the forks 121 to bear against as they lift the 
stack. The bottom layer 126 of this stack is two 
bundles arranged side by side with their long sides 
running the length of the stack. The second layer 127 
consists of three bundles arranged side by side with their 
long sides running across the stack, and the succeeding 
layers, as shown in FIGURE 12, are made up of three 
bundles positioned side by side, and running alternately 
across or lengthwise of the stack. FIGURE 13 shows a 
stack quite similar to FIGURE 12 with the following 
changes. The straps 125 are eliminated and the bottom 
layer of bundles 126 is glued to the next Succeeding layer 

In addition, the second layer from the bottom 28 
is oriented in the same way as the next-to-bottom layer 
127, in order to provide additional strength to the stack 
when it is lifted by the lift truck. 
For purposes of illustration, a description will be given 

of the over-all program for constructing a stack like that 
shown in FIGURE 10. It should be understood that 
other programs can readily be devised for constructing 
stacks like those shown in FIGURES 11 through 13 and 
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for other stacks which have not been illustrated. Atten 
tion is here directed to FIGURES 14 through 19, which 
show diagrammatically a portion of the equipment of 
the invention. In FIGURE 14, three of the bundles 
forming the bottom layer of the stack are shown accumu 
lated on the second section of the accumulating table 
where they are restrained by the gate 41. The progress 
of the fourth bundle forming this layer is shown in sev 
eral dotted line and full line figures. The bundle desig 
nated B-1 is shown moving across the feed table. Since 
this bundle must be turned 90' so it can assume a 
position in the layer, the deflector mechanism 34 comes 
into operation as the bundle moves across the transfer 
table. The dotted outline designated B-4 shows the 
bundle in the process of being turned and the dotted out 
line designated B-5 shows the bundle after it has been 
completely turned. The bundle passes onto the first sec 
tion of the accumulating table where it is now designated 
B-6. The clearing conveyor 39 is operated to push this 
bundle over onto the second section, thus completing the 
bottom layer. At this point the gate 41 is lowered and 
the completed layer is passed onto the transfer con 
veyor 42 where it is shown in FIGURE 15, and desig 
nated there L-1. This layer is then moved to the stack 
ing station where it is placed on the pallet. Thus it can 
be seen that the stepping switch discussed earlier must 
establish a circuit in which the deflector mechanism is 
operated, the clearing conveyor is operated, and the gate 
41 is operated during handling of this bundle. 
FIGURES 15 and 16 show the operations involved in 

forming the next layer of the stack. In this figure, the 
first bundle is shown in dotted outline at B-10 moving 
across the feed table. In position B-11 it is being turned 
and in B-12 is shown as completely turned. At position 
B-13 this bundle is shown accumulated on the first sec 
tion, and functionally may be regarded as a "portion' of 
a layer. The portion B-13 is moved to the second 
section where it is designated B-14 and is accumulated 
at the gate 41. Turning now to FIGURE 16, it should 
be noted that the next three bundles of the layer do not 
have to be turned. Thus the bundle B-20 is shown on 
the feed table and at position B-21 it moves with un 
altered orientation across the transfer table. Each of 
the three bundles passes in this manner across the trans 
fer table and is accumulated on the first section to form 
the portion designated P-1 on that table. The clearing 
means conveyor is operated when all three bundles of 
this portion are on the first section, and the portion is 
pushed onto the second section to form a complete layer. 
Gate 41 is then lowered and this layer is passed onto the 
conveyor 42 where it is designated L-2 in FIGURE 17. 
FIGURES 17 and 18 illustrate the steps of forming 

the third layer to the stack of FIGURE 10. In the con 
struction of this stack the first three bundles need not 
be turned as they pass across the transfer table. Thus 
B-25 designates such a bundle on the feed table, B-26 
designates its position as it moves without being turned 
across the transfer table, and P-2 shows three such 
bundles accumulated on the first section to form a por 
tion which is then moved by the clearing conveyor onto 
the second section. FIGURE 18 shows portion P-2 posi 
tioned against the gate 41 on the second section. The 
final portion of this layer consists of the fourth bundle 
which must be turned 90 for positioning in the layer. 
Thus this bundle is shown at B-30 on the feed table, at 
B-31 on the transfer table where it is being turned, and at 
B-32 on the transfer table after completion of the turning 
operation. It is next shown at B-33 on the first section 
where the clearing conveyor is pushing it onto the Sec 
ond section to complete the layer. This layer is then 
transferred to conveyor 42 where it is designated L-3 in 
FIGURE 19. 
FIGURE 19 shows the first step in the formation of 

the fourth layer. The first bundle of this layer must be 
turned to form the first portion thereof. Therefore, it 
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4. 
is shown at B-35 on the feed table, at B-36 on the transfer 
table during the turning operation, at B-37 in its com 
pletely turned position, and at B-38 where it is accumu 
lated on the first section. 

Additional layers are formed in the manner just out 
lined to complete the stack. 
From the above description it can be seen that by 

appropriate arrangement of the circuits established at 
each position of the stepping switch, a great variety of 
layer patterns may be formed and a variety of stacks hav 
ing adjacent layers of different patterns may be formed. 
It can also be seen that the circuit established by the 
Stepping Switch position for some bundles provides for 
operation of the bundle deflector, the clearing conveyor 
and the gate, while the the circuit established for other 
bundles in a sequence may provide for operation only 
of the clearing conveyor and the gate. The circuit for 
still other bundles may provide only for operation of 
the clearing conveyor, and for some bundles none of the 
three elements mentioned are operated. 
The equipment described herein thus provides for com 

pletely automatic construction of warehouse stacks in an 
efficient and reliable manner. 

I claim: 
1. Apparatus for arranging a series of substantially 

rectangular bundles into a grouping wherein said bundles 
lie in a predetermined pattern comprising a transfer table 
having conveyor means associated therewith for moving 
a bundle across said transfer table, a bundle deflector 
positioned adjacent said transfer table having an element 
arranged for two motions, the first of said motions being 
a movement into the path of a bundle moving across said 
transfer table at a point in the path near one end of said 
bundle, and the second of said motions being a movement 
transverse said table, said bundle deflector further having 
power means for effecting said two motions, and control 
means for initiating the second of said motions after initi 
ation of the first of said motions, and an accumulation 
table adjacent said transfer table for receiving bundles 
therefrom, said accumulation table have conveyor means 
associated therewith and bundle blocking means for re 
Straining movement of bundles on said table. 

2. Apparatus for arranging a series of substantially 
rectangular bundles into a grouping wherein said bundles 
lie in a predetermined pattern comprising a transfer table 
having a conveyor thereon for moving a bundle across 
Said transfer table, a bundle deflector mounted above 
and near one side of said transfer table, said deflector 
having a movable arm thereon, power means for said 
bundle deflector arranged to move said arm first, down 
Wardly to a position near the surface of said belt con 
veyor and Second, toward the side of said transfer table 
opposite the side near which said bundle deflector is 
mounted, control means for programming the operation 
of said power means, and an accumulation table adjacent 
said transfer table for receiving bundles therefrom, said 
accumulation table having conveyor means associated 
therewith and bundle blocking means for restraining 
movement of bundles on said table. 

3. Apparatus for arranging a series of substantially 
rectangular bundles into a grouping wherein said bundles 
lie in a predetermined pattern comprising a transfer table 
having conveyor means associated therewith for moving 
a bundle across said transfer table, a bundle deflector 
positioned adjacent said transfer table having an element 
arranged for two motions, the first of said motions being 
a movement into the path of a bundle moving across said 
transfer table near one end of said bundle, and the second 
of said motions being a movement transverse said table, 
said bundle deflector further having power means for 
effecting said two motions, and control means for initiat 
ing the second of said motions after initiation of the first 
of said motions, an accumulation table having two Sec 
tions, the first of said sections being placed adjacent said 
transfer table for receiving bundles therefrom, said first 
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section having bundle blocking means along an edge there 
of positioned to restrain movement of bundles coming 
from said transfer table, said first section further having 
intermittently movable clearing conveyor means arranged 
to engage and move bundles on said first section in a 
direction transverse to said transfer table, said second Sec 
tion being placed adjacent said first section and at Sub 
stantially right angle to said transfer table, said second 
section having bundle blocking means adjacent an edge 
thereof positioned to restrain movement of bundles com 
ing from said first section, said blocking means being 
mounted for intermittent movement to a . non-blocking 
position, and said second section further having conveyor 
means arranged to move bundles thereon toward said 
blocking means. 

4. In bundle handling apparatus of the type having a 
conveyor for moving bundles, bundle turning means as 
sociated with said conveyor comprising a bundle orient 
ing element mounted for a first bodily downward and 
upward motion into and out of the path of movement of 
bundles established by said conveyor, and for a second 
bodily motion at an angle to said path, and power means 
for moving said element in both of said motions sequen 
tially. 

5. In bundle handling apparatus of the type having a 
conveyor for moving bundles, bundle turning means as 
sociated with said conveyor comprising a first support 
mounted above said conveyor and extending transversely 
thereof, a second support mounted on said first support 
for horizontal reciprocating motion thereon between a 
position near one side of said conveyor and a position 
near the center thereof, first power means interconnected 
between said first and said second supports for reciprocat 
ing the second support, a deflector arm mounted for up 
and down movement on said second support, the lower 
end of which arm extends toward said conveyor, second 
power means interconnected between said arm and said 
second support for reciprocating the arm vertically be 
tween a down position in which the lower end of the arm 
is near said conveyor and an upper position in which the 
lower end of the arm is raised a spaced distance above 
the conveyor. 

6. Apparatus according to claim 5 and further com 
prising a vertically oriented roller mounted for rotation 
on the lower end of said deflector arm, said roller having 
a height greater than that of the bundle being handled. 

7. In bundle handling apparatus of the type having a 
conveyor for moving bundles, bundle turning means as 
sociated with said conveyor comprising a movable bundle 
deflecting element mounted for bodily downward and up 
ward motion into and out of the path. of a bundle mov 
ing on said conveyor, near one side of the conveyor, and 
for a second bodily motion across said conveyor, toward 
the other side thereof, and power means interconnected 
with said deflecting element for moving it in said motions 
sequentially. 

8. Apparatus for arranging a series of substantially 
rectangular bundles into a grouping wherein said bundles 
lie in a predetermined pattern comprising a transfer table 
having conveyor means associated therewith for moving 
a bundle across said transfer table, bundle turning means 
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associated with said conveyor comprising a bundle orient 
ing element mounted for bodily downward and upward 
motion into and out of the path of movement of bundles 
established by said conveyor, and for a second bodily 
motion at an angle to said path, and power means for 
moving said element in said motions, and an accumula 
tion table adjacent said transfer table for receiving bundles 
therefrom, said accumulation table having conveyor means 
associated therewith and bundle blocking means for re 
straining movement of bundles on said table. 

9. Apparatus for arranging a series of substantially 
rectangular bundles into a grouping wherein said bundles 
lie in a predetermined pattern comprising a transfer table 
having conveyor means associated therewith for moving 
a bundle across said transfer table, the table being adapted 
to receive bundles presented thereto with their long sides 
substantially perpendicular to the direction in which said 
conveyor means move them, bundle turning mechanism 
associated with said transfer table having an element 
mounted for bodily downward and upward motion into 
and out of the path of the advancing long side of a bundle 
near an end thereof as the bundle moves across said table, 
to apply, in conjunction with said conveyor means, 
a turning moment to said bundle, said bundle turn 
ing mechanism further having guide means for said 
element including a guide structure extending gen 
erally across said transfer table at an angle to the direc 
tion of movement of said conveyor means, said element 
of the bundle turning mechanism being bodily movable 
on said guide structure transversely of the transfer table, 
and power means interconnected with said element for 
moving it along said guide means whereby to complete 
the turning of the bundle while it is engaged therewith, 
and an accumulation table positioned to receive bundles 
from said transfer table, said accumulation table having 
two stations whereon bundles are accumulated, and clear 
ing means intermittently operable to move bundles from 
the first of said stations to the second as required to per 
mit bundles to arrive on said first section of the accumu 
lation table with the orientation desired. 
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