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3,327,452 
FOLDING MACHINE FOR TWO PIECE WRAPPER 
Albert E. Cranston, Jr., Milwaukie, and William J. Rowell, 

Portland, 0reg., assignors to Devco, Inc., Oak Grove, 
0reg., a corporation of Oregon 

Filed May 21, 1964, Ser. No. 369,244 
8 Claims. (Cl. 53—218) 

This invention relates to a machine for folding a wrap 
per about a bundle. 
The general object of the invention is to provide a ma 

chine for automatically performing a sequence of opera 
tions to fold a single or multiple piece wrapper about the 
six sides of a rectangular bundle in a sequence of folding 
steps performed substantially at a single station. Other 
objects are to provide an economical machine for per 
forming the steps described in a neat and e?‘icient m." nner, 
to provide a novel combination of machine elements to 
perform these functions in an automatic cycle, to provide 
apparatus which is ?exible in its operation and to provide 
a machine of the type described which will handle very 
large and heavy bundles in a minimum of space, which 
will handle bundles of resilient material and which will 
not damage the bundles. 
The present machine is especially adapted to wrap large 

bales of resilient material such as compressed pulp but 
the invention is not limited to bundles of ‘any particular 
size or material. The preferred embodiments are illustrated 
in connection with the wrapping of a compressed bale 
of pulp associated with top and bottom wrappers to be 
folded. In a ?rst embodiment ‘the projecting sides of the 
bottom wrapper are folded up and the sides of the top 
wrapper are folded down by hand or other suitable means 
following which transverse binding is applied to hold the 
wrappers in place, all preliminary to the functions of the 
folding machine. Then the bundle is turned through 90° 
and the extending end portions of the top and bottom 
wrappers are formed into ?aps which are folded sideways, 
upward and downward against the ends of the bundle. 
Finally, a longitudinal binding is applied over the com 
pletely folded wrapper and the bundle is discharged. 

In a modi?cation, all of the folds are made by machine 
at a single operating station without turning the bundle. 
The invention will be better understood and the fore 

going and other objects and advantages will become ap 
parent from the following description of two preferred 
embodiments of the machine illustrated in the accompany 
ing drawings. Various changes may be made, however, in 
the details of construction and arrangement of parts and 
certain features may be employed without others. All 
such modi?cations within the scope of the appended 
claims are included in the invention. 

In the drawings: 
FIGURE 1 is a top plan view of a ?rst form of appa 

ratus embodying the features of the invention; 
FIGURE 2 is a diagram illustrating the successive steps 

performed by the apparatus in FIGURE 1; ‘ 
FIGURE 3 is a side elevation view of the folding ma 

chine in FIGURE 1 with parts shown in section; 
FIGURE 4 is a view on the line 4—4 of FIGURE 3; 
FIGURE 5 is a sectional view on the line 5-5 of 

FIGURE 3; 
FIGURE 6 is an end elevation view of the folding 

machine in FIGURE 1; 
FIGURE 7 is a side elevational view of the folding 

machine showing operation of the end folders; 
FIGURE 8 is a perspective view of the bundle showing 

the operation performed by the end folders; 
FIGURE 9 is a view on the line 9—9 of FIGURE 7; 
FIGURE 10 is a fragmentary side elevational view 

showing the operation of the top and bottom ?ap folders; 
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FIGURE 11 is an end elevation view with the parts in 

the position of FIGURE 10; 
FIGURE 12 is a perspective view showing the com 

pletely wrapped bundle; 
FIGURE 13 is a side elevation view with parts in sec 

tions showing a modi?cation of the folding machine; and 
FIGURE 14 is a fragmentary perspective View show 

ing one of the bottom corner folders in FIGURE 13. 
Referring ?rst to FIGURE 1, the folding machine is 

indicated generally by the numeral 10. Associated with the 
folding machine 10 are a pair of binding machines 11 and 
12 for applying wire bindings or straps around the bundle. 
Bundles are delivered to the machines by an iufeed con 
veyor 13 and are supported during wrapping and folding 
by a machine conveyor 14. The completely wrapped and 
bound bundle is delivered on outfeed conveyor 15. The 
binding machines have their own conveyor sections. In 
some cases one or ‘both of the binding machines 11 and 
12 may be ‘more remote from the folding machine 10 so 
as to require an intermediate conveyor. In other cases, 
as will be presently explained, the binding machines may 
not be used at all. 
FIGURE 2 illustrates one method of applying and fold 

ing the two piece wrapper on the bundle. This method 
comprises seven steps designated 21 to 27. The bundle 
B, which has already been compressed if necessary, ar 
rives on infeed conveyor 13 between the loosely associated 
bottom and .top wrappers W1 and W2 of paper or other 
suitable material, as shown in step 21, and passes into 
binding machine 11. In approaching binding machine 11, 
the bottom side ?aps 31 are folded up and the top side 
?aps 32 are folded down, as shown in step 22, by manual 
or suitable mechanical means. Binding machine 11 then 
applies one or more transverse bindings 33 to hold the 
wrapper on the bundle in this partially folded condition 
as shown in step 23. Then the bundle proceeds to wrap 
ping machine It). 
The base of the wrapping machine 10 includes a tum 

table which ?rst turns the bundle 90° as indicated in step 
24. In this transverse position, the various end ?aps are 
folded in sequence. First, the projecting side portions 34 
and 35 of the bottom and top sheets are folded against 
both ends of the bundle as indicated in step 25, which op 
eration forms a pair of bottom and top ?aps 36 and 37 
in the two pieces. Then, in step 26, the bottom end flaps 
36 are folded up and top end ?aps 37 are folded down to 
complete the folding operations. 
Now the machine conveyor 14 moves the completely 

folded bundle forward in transverse position into binding 
machine 12. This machine applies one or more bindings 
38 longitudinally around the bundle and, ?nally, the com 
pietely wrapped and wire bound or strapped bundle is dis— 
charged onto outfeed conveyor 15. 

In some cases the wrappers may be secured by adhesive 
or other means in lieu of binding or strapping. In other 
cases, as for example when a number of the bundles are 
to be palletized as a unit, it is not necessary to secure the 
wrapper of each individual bundle. 
An average size of bundle wrapped in this machine is 

27 inches by 30 inches by 16 inches high but the bundles 
may range as large as 36 inches by 40 inches by 24 inches 
high and weighing from 400 to 600 pounds. The machine 
wraps up to 120 such bundles per hour. 
The folding machine 10 is constructed in two separate 

parts as shown in FIGURE 3. The lower or base portion 
40 rests on the ?oor between the two binding machines 11 
and 12 or between two conveyor sections as previously 
explained. The upper portion 41 is suspended from a 
carriage 42 which is movable on overhead transverse 
tracks 43 for convenience in servicing. During the nor 
mal operation of the machine, the carriage 42 is locked 
in its operating station directly above the lower portion 
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40. An upper folder frame 44 is connected to carriage 42. 
The lower portion 40 is equipped with a turntable 50 as 

shown in FIGURES 1 and 6. This turntable has a grid 
platform supported by a shaft 51 which passes vertically 
through interrupted elements of machine conveyor 14 to 
raise and rotate the bundle and then lower it back on the 
conveyor elements in crosswise orientation. The turn 
table is rotated by drive chain 52 on a sprocket on shaft 
51 and it is raised by lift arm 54 which bears against the 
under side of an index plate 53, the latter being ?xed to 
shaft 51. 
The various mechanisms in base portion 46 are carried 

by a base frame 61. As shown in FIGURES 3 and 6, op 
posite sides of base frame 61 carry brackets 62 for a 
pair of bottom folder paddles 63. These folder paddles 
are pivotally mounted at 64 on the upper ends of brackets 
62. The lower end of each bracket carries a cylinder 65 
having a piston rod 66 pivotally connected to the paddle 
to swing it 90° or more to an upright position. Each brack 
et 62 is pivotally mounted at 67 to a bracket on frame 
61. The upper end of each bracket 62 is pressed against 
the side plates of base frame 61 by a pair of compression 
springs 68 on bolts 69. In this way the bracket 62 can 
yield outwardly to accommodate variations in the dimen 
sions or position of the bundle while folding paddles 63 
are pressed ?rmly against opposite sides of the bundle. 
FIGURE 10 shows one of the paddles 63 in raised posi 
tion. 
The upper folding mechanisms carried by folder frame 

44 on carriage 42 are shown in different positions in side 
elevation in FIGURES 3, 7 and 10, and end elevation in 
FIGURES 6 and 11, in bottom plan view in FIGURE 4 
and in section in FIGURE 5. In FIGURES 3 and 6 the 
frame 44 is raised to clear the bundle while in FIGURES 
7, 10 and 11 it is lowered into operative relation with 
the bundle. These vertical movements are produced by a 
cylinder 75 which is connected at its upper end to the 
carriage at‘ 76 as shown in FIGURE 3. Extending out of 
the lower end of this cylinder is a piston rod 77 which 
is connected to a lower portion of frame 44. In these 
vertical movements the frame 44 is guided by a pair of 
square guide tubes 78. The tubes 78 are connected to 
frame 44 and slide in square sleeves 79 in the carriage 42 
as shown in FIGURE 7. 
The lower portion of frame 44 includes a longitudinal 

horizontal guide bar 80 supporting at its opposite ends a 
pair of slides 81 as shown in FIGURE 4. Each slide carries 
a vertical hanger bar 82 connected at its lower end to a 
square transverse horizontal cross bar 83 as best shown 
in FIGURE 6. The cross bars 83 may be drawn together 
and spread apart by a pair of cylinders 85 and piston rods 
86. The cylinders are connected to a yoke-shaped bracket 
87 on one of the slides 81 and the piston rods are con‘ 
nected to another yoke-shaped bracket 88 on the other 
slide 81. The lower part of frame 44 further includes a 
square frame 90‘ connected with the guide bar 80. Frame 
90 presses against the top of the bundle in FIGURES 7, 
10 and 11 to hold the top wrapper down. The lower end 
of piston rod 77 is connected to an upstanding lug on the 
center of guide bar 80. 
The ends of the cross bars 83 carry slides 91 which 

support side folder plates 92. Each of these folders is of 
L-shape having a plate 93 at right angles to plate 92 to 
form a fold around the side corner of a square cornered 
bundle. Each folder is mounted on a vertical pivot 94 
on a sleeve 98 which is adjustably ?xed on a slide 91. 
The folder plates 92 and 93 are resiliently held normally 
in the 45° positions shown in FIGURE 4 by means of 
springs 95. One end of each spring 95 is anchored in an 
ear 96 on a stop plate 97 and the other end extends be 
yond the pivot 94 and is connected to an ear 101 on 
plate 92 which projects beyond pivot 94 so as to pull plate 
92 toward the cross bar 83. Stop 98a limits the rotational 
movement to approximately the 45° angle shown but, 
when these plates close upon the corners of a bundle, the 
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bundle presses plate 93' toward the cross bar causing 
plate 92 to be rotated to a position perpendicular to the 
cross bar. 
At the same time, each slide 91 together with its fold 

ing plates 92, 93 is movable outward on cross bar 83 so 
that the folding plates will ?t the corner of the bundle. 
The outer ends of stop plates 97 limit the inward move 
rnents of slides 91. Springs 95 perform the dual functions 
of pulling the slides inward against these stops and swing 
ing plates 92 outward as far as their stops 98a permit. 
Stop plates 97 are slotted for. adjustable mounting on 
cross bar 83 by screws 99 in the slots. 
A pair of folding paddles 110 for the top flaps are car 

ried by longitudinal shafts 111 journaled in cars 112 de 
pending from a pair of laterally movable side frames 113 
as shown in FIGURES 4, 5 and 6. Each shaft has an 
actuating arm 114 connected with a piston rod 115 in a 
cylinder 116. The opposite end of each cylinder is con 
nected at 117 with an extension bracket 118 on the same 
frame 113. These cylinders and piston rods swing the 
paddles 90° between horizontal and vertical positions as 
shown in FIGURE 5. For convenience, the paddles 110 
are shown carried by the vertically movable frame 44 but 
they could just as well be mounted directly on carriage 42. 
The side frames 113 carrying the paddles 110 adjust 

themselves laterally through the action of springs 125 in 
FIGURES 4 and 6 to the position and dimensions of the 
bundle. Each side frame 113 is mounted on ‘a pair of 
slides 121 on one end of a pair of guide tubes 122, the 
side frames being on opposite ends of the guide tubes so 
that the side frames can move toward and away from each 
other. Central portions of guide tube 122 are rigidly 
mounted on frame 44. The compression springs 125 are 
mounted on the opposite ends of rods 127 which are se 
cured in openings in members 126 of frame 44. These 
rods extend through apertures in ears 128 on the top side 
frames 113, as shown in FIGURE 6. The springs are 
compressed between ears 128 and nuts 129 on the outer 
ends of the rods to urge the side frames 113 inwardly to 
ward each other. Thus, the two side frames 113 may 
shift laterally away from each other for automatic ad~ 
justment to the width and position of an underlying bun 
dle when the folding paddles 110 are swung down to 
folding position. 

Operation-FIGURES 1 to 12 

In the sequence of operations shown in FIGURE 2, 
the side portions 31 and 32 of the bottom and top wrap 
pers have been folded and one or more bindings 33 have 
been applied by the binding machine 11 before the bundle 
reaches the folding machine 10. The bundle reaches the 
folding machine in the condition shown in step 23. 
The ?rst operation to be performed by the folding ma 

chine is to rotate the bundle by means of turntable 50 
to its transverse position shown in step 24. The turntable 
is not essential, however, as the same result may be ac 
complished by shifting binding machine 11 to one side 
and turning it 90". Then bundles coming out of the bind 
ing machine lengthwise on one conveyor may be picked 
up by another conveyor at right angles and delivered 
into the folding machine in transverse positions. 
The next step is then to form and fold in the side ?aps 

34, 35 from the opposite sides of the bundle. This step 
is accomplished by the corner folding plates 92, 93 as 
shown in FIGURES 7, 8 and 9. The upper frame 44 is 
lowered from its FIGURE 6 position by the action of 
cylinder 75, the cross bars 83 being fully extended at this 
time ‘as shown in FIGURE 1 so that the folding plates 
92, 93 will clear the bundle in their downward movement. 

After the upper frame 44 has been lowered to its FIG 
URE 7 position, the outer ends of double acting cylinders 
85 are energized to draw in their piston rods 86 causing 
the cross bars 83 to approach opposite sides of the bun 
dle. During this approach movement, the plates 93 en 
gage the sides of the bundle and rotate the plates 92 
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around the ends of the bundle to produce the end ?ap 
folds 34, 35 shown in FIGURE 8. This is a transverse 
squeezing movement in which the slides 81 carrying the 
cross bars 83 ?oat on the guide bar 80 in automatic ad 
justment to the position and width of the rotated bundle. 
As this movement is being completed, the four plates 92 
press against the ends of the bundle shifting the slides 91 
outwardly on cross bars 83 under the tension of springs 
95 to ?atten the ?aps 34, 35 against the ends of the 
bundle. 

Also, as the inward movement of cross bars 83 is being 
completed, the two bottom ?ap folding paddles 63 swing 
upward to vertical position to fold up the bottom end 
?aps 36. As this movement is being completed, the two 
top flap folding paddles 110 swing down to fold down 
the top ?aps 37 as shown in FIGURES 10 and ll and 
cross bars 83 start to retract, Withdrawing the plates 92. 
With the bundle now completely folded as shown in 

FIGURE 12, the upper frame 44 is lifted to free the bun 
dle for movement into binding machine 12. As the upper 
frame starts to rise, the top paddles 110 are retracted 
back to horizontal position and the two cross bars 83 have 
been shifted laterally away from each other to cause 
folding plates 92 to clear the bundle. In binding ma 
chine 12 one or more longitudinal bindings 38 are applied 
and the bundle is discharged onto outfeed conveyor 15. 

During movement of the bundle into binding machine 
12, the bottom paddles 63 may be left upright to hold 
bottom flaps 36 in folded position. FIGURES l0 and 11 
show all the flap folding mechanisms in fully actuated 
positions but it must be explained that in normal opera 
tion the folders are never all in such positions at the 
same time. Normally, the cross bars 83 and plates 92 
would be retracting as the top paddles 110 swing down 
ward. 
The apparatus is not limited to use .with a two piece 

wrapper. 

Modi?cation in FIGURES 13 and 14 

This modi?cation eliminates the need for the ?rst bind 
ing machine 11 and the turntable 50 in the folding ma 
chine. The bundle is moved into the folding machine with 
the lower and upper wrappers W1 and W2 loosely ap 
plied as shown in step 21 in FIGURE 2 but with the 
bundle turned to the crosswise position shown in step 24. 
Then, without moving or turning the bundle, the machine 
itself performs all the folding operations shown in FIG 
URE 2. 

The upper portion 41a of the machine is the same as 
the upper portion 49 in FIGURES l to 12 with the ad 
dition of top side ?ap folders 92a to act on side flaps 32 
of the wrapper W2. These folders are similar to the cor 
ner folders 92 except that they are pivotally mounted at 
9401 to swing about transverse horizontal axes instead of 
vertical axes. Each pivot 94a is mounted on a slide 91a 
on a guide bar 83a corresponding to cross bar 83 in FIG 
URE 4. A single spring 95a is connected at its ends to 
projecting ears on the plates 92a which overhang the 
pivots 94a. Thus, the springs pull the slides 91a toward 
each other and tend to rotate folding plates 92a upward 
toward horizontal positions. Stops 141 on the bar 83a 
limit the movement of slides 91a toward each other and 
stops 142 on the folder plates limit the rotative move 
ment of plates 92a under the spring action to hold them 
inclined as shown. Thus, the companion plates 93a, which 
are rigidly connected to the plates 92a in perpendicular 
relation, are also held in inclined positions. There is a 
guide bar 83a on each side of the upper frame 44. 

In the lower section of the machine in FIGURE 13, the 
bottom support for the bundle comprises merely endless 
chain and plate conveyor elements 150. Angle-shaped 
bottom comer folders 155 are mounted for vertical move 
ment under the leading and trailing ends of the bundle, 
as shown. Each of these angle members is mounted on 
vertical slides 156. Each angle 155 is pivotally mounted 
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6 
at 157 on the upper ends of slides 156 and normally 
spring biased to the 45° angle position shown. 

In order to lift the main body of the bottom ?ap up flat 
against the end of the bundle, an additional angle-shaped 
?ap folder 160 is provided. This folder has a pivot mount 
ed on the upper end of an upright 162 in the center of 
a transverse ‘bar 163. Bar 163 is raised and lowered by a 
piston rod 164 in vertical cylinder 165. End rollers 166 
run in vertical guide channels, not shown. Stops 167 
limit the downward movements of 'bar 163 and vertical 
slides 156. 
When bar 163 lises, the folder 160 carries the folder 

155 up with it, causing the latter to form the bottom fold 
while the folder 1601 lifts the bottom ?ap up against the 
side of the bundle. As one side of each of these angle ele 
ments engages the bottom of the bundle, the element is 
rotated about its pivot to produce the fold as in the case 
of the similarly constructed folding plates 92 and 92a. 
As soon as bottom ?aps 31 have been folded up, the 

top ?ap folders 92a proceed to fold the top flaps 32 down. 
Then the other folders 92, 63 and 110 operate in sequence 
as described in connection with FIGURES 1 to 12. 
The entire apparatus shown in FIGURES 1 to 14 is 

preferably operated by a compressed air system except 
the conveyors which may be driven either by electric 
motors or pneumatic motors, as desired. The binding ma 
chines 11 and 12 have their own conveyor sections which 
are separately driven and controlled. The various pneu 
matic cylinders are controlled by relay valves which may 
be actuated either by solenoids in an electric control sys— 
tem or by pneumatic relay valves in a pneumatic control 
system. In an electrical control system, the various opera 
tions and movements are initiated and timed for the 
most part ‘by limit switches actuated by moving parts of 
the apparatus. If a pneumatic control system is used, 
these functions are performed in a similar manner by 
pilot valves actuated by the moving parts to produce the 
desired sequence of operations. The operating and control 
systems are not illustrated ‘because these are well under 
stood in the art and the program of operations must serve 
the varying requirements of each particular installation. 
These requirements vary so widely that no particular con 
trol arrangement can ‘be considered as standard or even 
typical. A control system designed for one installation 
would not be suitable for another. 
The mechanical apparatus herein shown and described, 

however, is well adapted to the varying needs of industry 
and is ?exible to the extent that those components which 
are not needed do not need to be incorporated in the 
machines for a particular installation. For example, as 
explained in the ‘beginning of this speci?cation, the fold 
ing machine is a complete and fully operative unit by it 
self for use either with or without the two binding or 
strapping machines, although the binding machines are 
often desirably included as the complete equipment is 
herein described. 

Having now described our invention and in what 
manner the same may be usexl, what we claim as new and 
desire to protect by Letters Patent is: 

1. In a folding machine, a horizontal guide bar, a pair 
of horizontal cross bars mounted on said guide bar for 
sliding movement lengthwise of said guide bar, a pair of 
L-shaped folder plates pivotally mounted on each cross 
bar on a vertical pivot axis passing through the corner of 
the L, slides on said cross bars carrying said pivotal 
mountings for said folder plates, and springs connected 
between said folder plates and cross bars arranged to 
hold said folder plates in predetermined angular posi 
tions on said pivotal mountings and to hold said slides in 
predetermined positions on said cross bars. 

2. In a machine as de?ned in claim 1, a cylinder con 
nected at one end to one of said cross bars, and a piston 
rod in said cylinder connected to the other cross bar. 

3. A machine for folding a wrapper about a ‘bundle 
comprising a bottom section having a conveyor to support 
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the bundle, upfolding paddles on said bottom section, an 
overhead transverse track extending across said conveyor, 
a carriage on said track, vertical guides on the bottom 
of said carriage, a frame slidably mounted on said guides, 
a cylinder and piston unit connected between said carriage 
and said vframe for raising and lowering said frame, down 
folding paddles on opposite sides of said frame, vertical 
corner folding plates carried by said frame, and a bundle 
press member on the ‘bottom of said frame arranged to 
engage the top of the bundle when said frame is lowered. 

4. A machine as de?ned in claim 3, said ‘bottom section 
having a single pair of upfolding paddles and said frame 
having a single pair of downfolding paddles for making 
end folds in a wrapper which has previously been folded 
around the sides of the bundle. 

5. A machine as de?ned in claim 4, said bottom sec 
tion having two pairs of upfolding paddles at right angles 
to each other and said frame having two pairs of down 
folding paddles at right angles to each other for making 
both side and end folds in the wrapper. 

6. In a machine for folding a wrapper about a bundle, 
a pair of folding paddles, a frame, a pair of support mem 
bers mounted on opposite sides of said frame for move 
ment toward and away from each other, spring means 
urging said support members toward each other, parallel 
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pivot means for said paddles on said support members 
and means for swinging said paddles to folding and re 
tracted positions, said swinging means causing said 
paddles to clamp opposite faces of a bundle placed in 
Wrapper folding position between said paddles and caus 
ing said support members to adjust themselves to varia 
tions in the position and dimensions of the bundle so 
that the wrapper will be folded ?at against said opposite 
faces of the vbundle. 

‘7. A machine as de?ned in claim 6, said frame com 
prising an underlying support for the bundle and said 
paddles being upfolding paddles. 

8. A machine as defined in claim 6, said frame being 
arranged to overlie the bundle and said paddles being 
downfolding paddles. 
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