2,639,772

6 Sheets—Sheet 1

o

N. H. SANDBERG ET AL

May 26; 1953

SHEET TEARING DEVICE

Filed Feb. 4, 1949

oF 09F 9% , 3 G6 £ Sor e
<oF or —7327 /58 P\L & NWNNRN QN\&N miw ee” W . m@
7. . = 2 | . — M\ w . ﬂ o ] %W‘ MW.MW/ wmw
eorf L EIo 1V a1 74 { R
IRE/A 6 T g a
eg— " | .| .0 .J | m% A
ST . 9 3. &
~06% Zt : X
$24 (. ( ( N
o zr ‘mr wr Nosr . mx
g7 o< DN
—6GE v
: DA ad ] g ] 7] D > %, Q2
= PN 7 f { f f G4
= ovr \ezr “1or \eor ez F
@ L S S I S o o T LI T o o L L L I I T T T T E T o o === N\\
T 5 o % 1
. — T—0/
g5F I
LST ez
[Toe
25T 99
L — e
I Crd




2,639,772

6 Sheets-Sheet 2

'N. H. SANDBERG ET AL
SHEET TEARING DEVICE

May 26, 1953
Filed Feb. 4, 1949

_— o A W o
_, | ~ g
=g | v S
h _ 0} (o —\l— 0y (O K | Mﬁa a
I . | -
=N %! » -
Lo elle] 27 N S &
] s | 1L .
L oM 00l ‘\"\I%% wW/ W
7971 7 18 ©) @57t Y
67 | S A
6| | 960N T St oSl A3 22 Y
—To m or A M%\J.\\M _“ -/ ___ ; .__“ Al =
< ) ] Ko - —— L __ g ,
= w 207 5% —1— TN 2T
=1 “\\ \ - ) \ -




May 26, 1953 N. H. SANDBERG ET AL ﬁ-539,772
: SHEET TEARING DEVICE o
Filed Feb. 4, 1949 : 6 Sheets-Sheet 3

%_
IR .
) St
11y s
[N -
| - I ) |||' I|
& et b= 4
& ”\-” | ©
S ] | Q -
® . R
I
)
CEE
|
- | N
2 |
| |
| ' o '
| | S
| I
i ' ¥
|
) I | 53\ ‘8 N
T ™ ;
NG i L == S [ |
A e o =) i o |
4 : It et
§ i T §
ngmtcw
" 3 N

X' WNels H S awa’ber'y
Q Heﬂr'y (o) ﬁ'onninj’




2,639,772

N. H. SANDBERG ETAL

May 26, 1953

SHEET TEARING DEVICE

6 Sheets-Sheet 4

Filed Feb. 4, 1949

J

_ ,v
|
__(1||I|w~m/

\

sz |

— T

\

o

gmwm

i /Vé/s // Sarndber

4

7

Q. l?onmn7
m. T}}unnlg

Hernr

a@u&w




N. H; SANDBERG - ET AL

May 26, 1953
S SHEET TEARING DEVICE

Filed Feb. 4, 1949

2,639,772 .

. @:Shéets—Sheet 5

70 71 168
72 g U W, 74
/// / \\» /‘\
73 a | e
A\ 4 ‘ 2=/ 4
N - >\ i o’
69 o~ A N4 _ &
. 60 67 / = ~ ,/V-/—— L 76
97, / X 69
o ( o
59 7(—\ [ @ 66
\ K
) . r
{ / \ 67 ——' 4l i
/{I \ _/ T _79
| ANAD C TR LT
| <= — L 477 8o |
l l \_—// 25 | Ve 77
1 pY 1&3 3 T/
&3 30
A7
[
J
I 34
| /", _
: [ ; T8
N7
Sz
29 & .
. 82
/‘ 27 33

. Nels H. Sandberg
//enr'y Q. /-?anm'n7

i Qobu} m.ammg_




May 26, 1953

2,639,772

N. H. SANDBERG ET AL

SHEET TEARING DEVICE

& Sheets-Sheet 6

Filed Feb. 4, 1949

s Q] R N
cm 9] =\
{ \
| ;¥ N
IEE T
<N N
3] 8§ e%
: SR Q
Ry ¥ /X
NIRE IR
© K S
L1
b RN R R

N

g
)

4

, /‘/eﬂr'}/' O. Ponm'n7 :

> B}W Ql@unng

Nels H. Sandber




Patented May 26, 1953

2,639,772

UNITED STATES PATENT 'OFFICE

2,639, 72
_SHEET TEARING DEVICE

Nels H Sandberg and Henry O. Ronnmg, Minne-
“apolis, Minn., assignors to Waldorf Paper Prod- -
uets: Company, St. Paul, an a corporatlon

of- anesota P

Apphcatlon February 4, 1949 Serxal No 74 688

- 11 Clalms.,
1.

Qour mventlon 1elates o an nnplovement “in
sheet tearing device wheérein it is desired to pro-
vide a means of separatmg a prmted sheet into &
series of smallér units and placing the sheets in
a predetermmed relationship.

Cartons are often prmted in sheets of consxd-
erable size and these sheets are later cut to form
the individual cartons
it is usually necessary “to, have the cdrtons con-
nected together.to.a sufficient. extent SO that the
sheet of cartons may be. handled as a’ unit. The
sheets are then stacked. in. SUpenmposed relation
and are stripped to remove waste:. stock’ ‘from
about the cartons and to separate the cartons orie
from another. If “the cartons are cut entirely
apart by the cutting apparatus they aze dlfﬁcult
to handle and stack. -

During recent years it has been common p1 2~
tice for many coneerns to- ‘print a; series. of car-
tons each having a- dlfferent des1gn thereupon
For example the cartons may each’be printed
with a different mask or puzzle to provide amuse-
ment after the contents of the carton have been
used. In order to provide the hecessary varia-
tion each of the cartons of a series is different
from the other cartons of the series. In order
that the cartons when supphed to a dealer in-
clude all of the various -designs rasther than a
single one or two des1gns it'is necessary to sort
the cartons so that they will be mamtamed in
series. This mixing or sortmg of -the various
cartons would be extremely difficult if the sheets
are stacked and stripped in the’ usual manner as
all of the cartons of each stack would then ‘be
similar and it would be necessary to p]ace the
cartons in series after they have been stripped.

A feature of the present 1nvent10n lies in the
provision of a cutting’ press havmg a means for
separating a sheet of cartons into the individual
cartons and in grouping the cartons of the sheet
together in a predetelmmed succession .so that
the various cartons of the series will be in proper
consecutive order. Thus when leaving the ma-
chine each individual series of cartons will be
similarly arranged and the cartons will be stacked
in a desired consecutive order.

A feature of the present invention hes in. the
manner in which the sheet is separated. The
sheet of cartons is cut by the. cuttihg press in
such a manner that the individual cartons of the
sheet are connec¢ted together by weakéned areas
of connection. The sheet passes between a pair
of rollers which hold the cartons from reldtive
movement.  The fo1 ward edge of the sheet ‘then
passes between g pair of réllers which are spaced

In the eutting operation

(Cl. 164—84.5)
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apart during a portion of the time and which are
drawii together into engagement with the sheet
at timed intervals. - This second set of rollers is
travelling at a.speed in éxcess of the speed of the
first named rollers and when in engagement with
the sheét tends to pull the forward portion of the
sheet from the remainder of the sheet. The first
and second ‘series of rollers are spaced in such a
manner that when the first rollers are engaging
the first row of cartons on the sheet, the second
rollers are holding the second series of cartons
from' relative rhovement. Similarly as the second
set of rollers engages the second row of cartons,
the first rollers dre holding the third set of car-
tons from relative movement: Snmlarly as each
row of cartons passes between, and is engaged by,
the second rollers the next following series of car-
tons'are being held by the first series of rollers so
as to separate one series of cartons from the next.

A further- feature of the present invention lies
in the provision-of & conveyor which moves trans-
versely to the movement of the sheet as it leaves
the cutting press and conveys the rows of car-
tohs to & second” separatlng means -This -con-
veyor travéls at o $peed-which is so proportioned
to the _speed of travel of the cartons, leaving the

© cutting” ‘press’so that the-cartons are stacked one
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above ‘the other as they ove in a transverse di-
rection. - As a’ result ‘the cartons of each row may
be separated’ into 1nd1v1dua1 cartons by a second
carton separatmg means, - o

A feature of theé plesent 1nvent10n lies in pro-
portioning the speed of the transverse conveyor
and the speed” of thHe' cartons leaving the cutting
press so'that as esach row of cartons moves trans-
versely, the distance of movement of the first row
of ‘cartons is such as to permit the next row: of
cartons to coincide in position with certain of the
cartons of the first row. In other words, the first
row of cartoris may bé'moved & suficient distance
so that the first carton of the second row eoin-
cides in pos1t10n and “overlies the seéond carton
of‘the first row. slmﬂarly the Tirst carton of‘the
third row ay coincide with theé third carton of
the first row and the second carton 6f the sécond
row. - As a:result the-cartons are arranged one
upon the other and therefore may be separated
into individual cartons by roller means sxmxlar
to those previously described.

It is a further:feature of the present invenz
tion to provide a second series of rollers which
are 5o spaced as to enable the individual cartons
to. be pulled apart from their respective rows.
A fifst pair of rollers is prov1ded for ‘engage-

. ment w1th the cartons as they pass between the

65

samé.” A second “Series of rollers is arranged
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in spaced relation to the first series and rotate
at a higher rate of speed. This second series
of rollers is moved together and apart at timed
intervals and the timing is such that as each
carton or series of cartons passes between the
rollers of this series, these cartons are engaged
and moved .forwardly .at a speed .greater than
the speed of ‘the preceding cartons held by:the
rollers of the first series. As a result the first
carton or cartons of the rows are torn apart
from the next adjacent cartons and this same
action continues throughout the length:of itime
the ecartons are passing between .the rollers.
An added feature of the present ‘invention lies

in the ease with which the .mechanism may ‘be -

adiusted to compensate for cartons of various
sizes. The rollers of each second series of car-
tons are geared to travel at - a ‘higher -rate of
speed than the rollers of each first series. The
rollers of the second series are moved together
and apart by means of & cam. By changing the
cam or the gear ratio connecting .the cam to
the drive mechanism, the frequency .of move-
ment of the second series of rollers toward and
away from each other may be varied to regulate
the frequency at which the second series of
rollers .engage the sheet. ’

These and other objects and .novel features
of our .invention will be maore clearly and ‘fully
set “forth in the Tfollowing specification and
claims.

‘In the drawings forming .a part of our .speci~
fication:

Figure 1 is a diagrammatic top plan view of
our sorting apparatus showing the construction
thereof.

Figure 2 is a.side elevational view of the.side
of the first unit for tearing the sheet into rows
of .cartons and showing .the conveyor for con-
veying the rows of cartons to the second unit.

Figure 3 is a top plan view showing the con-
nection between the first unit and the second
unit.

JFigure 4 is a side elevational view of -the
second unit for tearing the rows of cartons.into
individual cartons.

JFigure 5 .is a diagrammatic sectional view
through -the spaced rollers of the first unit
showing the manner of separating the sheets.

Figure 6 is -a perspective view of one of the
guides used in conjunction with the -conveyor
for -changing ‘the direction of motion of the
sheets.

Figure 7 is a diagrammatic view of a sheet
showing the arrangement of. cartons thereupon.

Figure 8 is a diagrammatic view showing the
arrangement of the cartons as they leave the
apparatus.

Pigure 9 is a diagrammatic sectional view :in-
dicating -the relative position of the -rollers .of
the second unit.

The sorting apparatus is indicated .in .general
by:the numeral 8-and is shown -diagrammadtically
in Figure 1 of the-drawings. The cutting press
is not shown in detail as this press may -be
any of a series-of types of cutting :press which
cut sheets into .various shapes and -crease the
sheets. For the purpose of illustration :the
body of the cutting .press has been -eliminated
and :the :discharge conveyor {0 of ithe cutting
press is:shown.

‘As shown ‘in :this ‘figuxe -the sheets {1 travel
upon the-conveyor ‘10 toward a first separating
unit ‘indicated  in -general by the numeral 12.
The unit {2 acts to -divide “the sheet I into a
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a .discharge conveyor {9.

™ .of the.drawings.
.shows the sheet which is partially cut into the

4
series of rows of cartons indicated in general
by the numerals i3, 14, and 15. These rows of
cartons are deposited in overlapping relafion
upon o conveyor device illustrated generally by
the numeral 18. The conveyor i8 delivers the
rows of cartons to a second carton separating
apparatus indicated in.general by the numeral
1. This.unit #1.separates the eartons into in-
dividual carton blanks and deposits them upon
For the purpose of
explanation the carton sheet is shown in Figure
This figure diagrammatically

carton rows -13, 14 and (5 which are connected

iby -small areas .of .connection along the sepa-

rating lines 20 and 2{. The sheet i1 is shown
as also divided into five rows of cartons lon-
gitudinglly -of -the -sheet as it moves toward the
first separating unit 12. The cartons of the
first row are indicated by the letters A, B, C, D,
and E respectively. The cartons of the second
row are identified by the letters B’, C’, D/, E'
and F’, respectively. The cartons of the third
row ‘15 are identified by the letters C’’, D", B,
'’ and G”.

The arrangement of the various rollers of the
first unit {2 -is illustrated in Figure 5 of the
drawings. In this figure will be found a con-
veyor roller or pulley’'22 which supports the outer
extremity of the discharge conveyor {8 of .the
cutting press. The conveyor 10 is of the endless
belt type and merely carries the sheets {1 from
the cutting press to the unit 2. Figure 12 also
illustrates & pair of rollers 23 and 24 which
engage the top and hottom surfaces respectively
of the sheet (1 as the sheet is fed between these
rollers by the conveyor i8. One or both of the
rollers 23 is provided with .a friction surface
such as the sleeve of rubber or composition, this
sleeve being indicated at 2% on roller 23 and
indicated at ‘26 on roller 24. The rollers 23
and 24 rotates at proper speed so that the surface
thereof travels-at substantially the same speed.as
the sheets {1 upon the conveyor (9.

A pair of guide rollers 27 and .28 ars.provided
above and helow the sheet {{ as it leaves the roll-
ers 23 and 24, these rollers 27 and .29 .being.ar-
ranged merely to guide the sheet to the second
set of rollers indicated at 38 and'8{. The.rollers
30 and. 31 are preferably provided with a.friction
surface such as the sleeves 22 and 33 of rubber
or composition so.that these rollers may grip the
sheets {1 firmly. as.they pass.between the same.
The rollers 27 and 29 are preferably provided with
smooth -exterior. surfaces so that the sheet may
slide between the same.if the pulling .pressure
upon.the sheet is sufiicient.

The means of driving the various.rollers.is best
illustrated in Figure 2 of the drawings. This
fgure illustrates a drive chain 34 which engages
a sprocket 35 upon the roller shaft 3% of roller.24.
The drive chain 34 rotates the sprocket 3% .in
a direction to turn the shaft. 2§ and. the roller 24
in a clockwise direction. A gear 37 on the shaft
36 engages a similar sized gear 39 on the roller
shaft 49 of the roller 23, causing rctation of the
shaft 48 and roller 23.in a counter-clockwise di-
rection as indicated in Figure 5 of the drawings.

A gear 41 is in mesh with the gear 39 and acts
as an idler gear to.rotate a gear.42 on the shaft
43 of the roller 27. A gear ££ on the roller shaft
45 of the roller 29 is in mesh with the gear 42.
Counter-clockwise movement of the roller gear
39 rotates the idle gear 41 in clockwise direc-
tion and therefore drives the roller shaft 43 in
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a counter-clockwise direction and drives the roller
shaft 45 in a clockwise direction. As g result
the roller 21 is rotated in a counter-clockwise
direction and the roller 29 is rotated in a clock-
wise direction.

A gear 46 on the roller drive shaft 36 enga,ges
an idle gear 47 on a stub shaft 49. A gear. 50
rotated with the idle gear 49 engages a cooper-
able gear 31 on the roller shaft 52 of the roller
31. The gear 51 rotates a similar .gear 53 on
the roller shaft 54 of the roller 30. Theidle gears
47 and 50 are rotated in g clockwise direction,
thereby rotating the gear %1 and roller 3{ in a
clockwise direction for rotating the gear 53 and
the roller 30 in a counter-clockwise direction.
The gears 51 and 53 are so arranged that the
rollers 30 and 31 and the gears 5f and 53 may
be moved apart to some extent without disengag-
ing the gears, it being necessary to space the
rollers sufficiently so that they do not engage
the sheet 11. It will also be noted that an an-
gular adjustment may be made between.the idle
gears 47 and 59 as indicated by the adjusting
members 55. ‘

As indicated in Figure 2 of the drawings the
arm 56 is supported for rotation about the axis
of the roller shaft 48.. A threaded pin 57 on this
arm 56 extends through a slot 59 in the side frame
60 of the unit {2 so as to hold the arm 5% in
angularly adjusted relationship. The arm 56 sup-
ports a bearing 61 for rotatably supporting a gear
62 which is in mesh with the gear 38. A second
gear 63 is secured to the gear 62 for rotation in
unison therewith and this second gear 63 is in
mesh with a gear 64 on a shaft §5. A cam 66 is
secured to the gear 64 for rotation in unison
therewith. By changing the size of the gear 63
the speed of rotation of the shaft 65 and the
cam §6 may be regulated so that the cam will
operate in' properly timed relation to the speed
of the rollers. .The cam 68 is preferably adjust-
able relative to the gear 63 so that the timing
of the cam may be regulated. As indicated in
Figure 5 of the drawings the cam 66 may be pro-
vided with arcuate slots 67 for the accommoda-
tion of fastening bolts 69 which may serve to
connect the cam to the gear 63 or to a flange con-
nected to this gear 63.

A rocker arm 710 is pivotally supported about
a shaft T1 to oscillate about the axis of this shaft.
A cam follower roller 72 is pivotally supported at
18 upon one end of the rocker arm 79, this roller
12 following the contour of the cam 66.” The ends
of a pair of oppositely disposed arms 68 are piv-
otally connected at 74 to yokes 15 on one end of
links 718. The links 76 are either connected to
cross heads 7171 supporting the bearing for each
end of the roller 30 or are connected to pressure
plates 78 for compressing a spring 80 against the
upper surface of the cross heads T1 to urge the
cross heads downwardly. Springs 81 are nrovided
between the cross heads 77 supporting the bear-
ings of the roller shaft 54 of the roller 30 and the
relatively fixed bearing 82 supporting each end of
the roller shaft 52 at opposite ends of the roller 3f.
In such an event the operation of the rocker arm
10 relieves tension upon the spring 80 so that the
cross head 771 is moved upwardly by the spring
81. This arrangement provides a resilient force
compressing the rollers 30 and 31 together in
one position of the rocker arm for relieving the
pressure therebetween so that they may be sepa-
rated by the spring 81 in the other extreme posi-
tlon of the rocker arm 70.

© 'With reference now.to Figures 1 and 2. of the
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drawings it will be noted that the conveyor belt
16 is supported at one-end by-a conveyor roller
or pulley 83 supported on the mechanism frame
by bearings. 84 and is supported at its other end
by a similar pulley or roller 85 supported by
bearings 86. - The conveyor 16 moves in a direc-
tion at right angles to the direction of movement
of the conveyor 19, thereby changing the direction
of movement of the rows of carton blanks de-
livered thereto. .The rows of carton blanks are
stopped in their forward movement provided by
the conveyor 10 and the rollers 23, 24, 30 and 3t
by stops best illustrated in Flcures 2 and 6 of
the drawings. A series of vertically spaced sup-
ports 87 are vertically adjustably connected to the
frame by brackets 89. Set screws 90 in these
brackets 89 hold the vertical supports 87 at the
proper elevation. At their upper extremities the
supports 81 are provided with transversely ex-
tending bearings 91 which are apertured to ac-
commodate arms 92 which support.a bar 93 ex-
tending longitudinally of the conveyor 6. The
bar 93 is adjustable toward or away from the
longitudinal center of the conveyor 16 and may
be held at the desired location by sét screws 94
in the bearings 91 which engage the rods 92. At
spaced points throughout the length of the bar
93 we provide brackets §5 which include a base
portion 86 extending transversely of the conveyor
{8 and having upwardly extending flanges 97
and 89 at opposite ends thereof. The flange 91
engages against one side of the bar 93 and a
flange 100 overlics the bar 93. A set screw 10{
extends through the flange 100 and against the
har 83 to hold the bracket 95 in adjusted position
on the bar 93.

As indicated in Figure 6 of the drawings the
base 86 of the bracket 95 is slotted at 102 to
accommodate a rocker arm 103. The pivot 104
extends through the rocker arm 103 and through
opposite sides of the slot 102 to pivotally support
the arm 103 for rocking movement within certain
limitations. A ‘spring 105 is provided in .the
bracket 85 which tends to urge the rocker arm
103 in clockwise direction as viewed in Figures 5
and 6. A strong spring 106 engages against the
arm 103 and limits the upward movement of the
arm in the opposite direction.

A shaft 107 is provided on the end of the arm
103 for supporting a substantially semi- sphencal
roller {08. Each roller has its periphery in en-
gagement w1th the conveyor 16 and is shaped in
such a manner that the rows of cartons will not
pass entirely between the rollers 109 and the con-
veyor 16. In other words, these rollers 109 act
to stop the movement of the carton rows in one
direction and to start the movement thereof in
a direction at right angles upon the conveyor 1§.

Both ends of the rollers forming a part of the
unit. 12 operate in a similar manner, although
it 'is not essential that both ends- of the rollers
e equipped with all of the gears descnbed The
shaft 65 on which the cam 66 is mounted may
extend from one side to the other of the unit.{2
so that a cam 66 -may be provided at each side
of the unit. - Both sides of the unit are provided
with rocker arms 10 for the associated mecha-
nism so that the rollers 30 may be moved- up-
wardly and downwardly simultaneously.

A drive chain 119 connects a sprocket on the
drive shaft 36 to the cooperable sprocket {({ on
one end of a shaft 112 extending from one side
of the unit 12 to the opposite. side thereof, - As
1ndlca.t;ed 1n F1gure 4 of the dra.wmgs the shaft




5,680,773

7

{2 is provided with' & bével géar 13 which
rieshes with a cooperzble bevel géar (HE on a
shaft FiB extending dt-right dngles to the shaft
142. The shaft |5 extends from one side of the
unit {T to the opposﬂ:e side ‘thereof dnid acts as
a-drive shaft for the various rollers of the unit- H

A-gear {18 on-the shaft Hb is engageable with
an idle gear §#T mounted upon an arm- - ‘9 rotat-
able about a transverse pivot 128. The arm 118
is pivotal to-accommodate idle gears: 1T of vary-
ing sizé to’compensate for various gpeeds of rota-
tion.

A pin {21 on the arm % extends through a
glot 122 in the frame 1273 6f unit 11 and’is'secured
in adjusted relation By & nut’ t28. The dme
shaft 15 normally rotates in a counterclockvvlse
direction, thus driving the idle gear 4 in a
clockwise direction.

A gear 125 is rotatable in unisori with the gear
11T and engages & gear 26 on the shaft (20 to
rotate this gear 26 in a courtter-clockwise direc-
tion. The gear 125 is engageable with gears l?’!
and 129 mounted upon roller shafty 130" and {31
respectwely Both the shafts 85~ ahd 131 are
rotated in a clockwise direction. The gear 127
and =z gear 126 secured to the gear {29 are en-
gaged with similar gears’ 3% gnd 133 which coni-
prise upper roller gears. The gears 132 and 123

and their roller sRafis 134 and 135 respectively .

are rotateble in & counterclockwise direction.

A gear 13§ is mounted upon a vertically ad-
justable shaft 137 and a gear 139 connected to
the gear (2@ is engageable with a dear 40 on
thie conveyor shaft &l of roller of pulley 85.
Thils thie conveyor 16°is rotated by the drive shaft
115 and rotates at a selected speed’so ‘thdt the
speed -of rovérrent: of the belt sutface and of
the® rollers Which. engage’ the' conveyed’ carton
rows: is equal.

An idle gear 149§ mounted upon a vertically
adjustable shaft 4% angd- acts to’ connect  the
gear 128 with o' gear 144 forming o' ghide roller
gear. A secord’guideroller’ gegr 185 meshes with
the gear 44 The’ cartrons ‘afe ‘etigaged between
the rollers coriiected’ to-the gears %" and' 145
2s they leave tHe unit 1R Tt will be noted ‘that
the gears (44 and W.i are supported“m such a

to accommodate “for varying’ t:h“lc esses of mate-

rial between the rollers:

(46" which is posmoned in such'a way" that the
cartons passing betwéen the rollers driven by the
gears {88 and (45 aré-déposited theretipon. The
conveyor: 18 may- travel at a relatively slow rate
of speed so- that’ the' cartons are overlapped as
they leave the unit 1. In Fizure 9'of the draw:
ings'T disclose a'pair of rollers’ 141 g d’"l‘d‘g whiéh
are mounted upon: the roller shafts 12% and 130
respectwely The rollers 14T and- (49 are prefér~
ably provided with sleeves | 150 and 151 of mate-
rial such as rubBet- or composition. The-roliers
157 and 149 are positiohed to réceiverthe carton:
rows. ag they leave: the conveyor: 18, the carton
rows passing betiveen these:rollers::

A second -set:of -rollers: 152 and: 153i-are: sup=
ported in spaced: relation: to: the-rollers: i41 and
149. and -are mounted: upon the-roller shafts 135
and 13{ and are-driven thereby. The roller-shaft
134 is. preferably maunted at -opposite. ends- in
bearings 154 which are nela.twely fixed m posi-
tion. The roller shaft 135.is mounted at oppo-
site ends tipdn "a” vértically movaﬁle cross head
155 supporhed iftie fiame 123 for verticdl move-

The dischatge conveyor :
19 is supported at-one end by a: roller or' pulley

A spring” 156718 preferdably” ‘provided s
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. larger than the gedar 51.

3
tween the bearing 154 and the cross head (5%
to iirge the Cross head 5% u‘pwardly
The cam shaft 11 ‘of the unit 12 is prov1ded
with bevel gears 157 which ‘connect th1s cam
shaft to the right angularly extending cam-shaft
I59°of unit +7. The cam shaft 159 extends trans-
versely of the unit (T and is provided near each
extremity with a cam 160. A rocker arm I61 is
pivotally supporied ‘to shaft (62 and is provided
at one end with-a cam follower roller 163 which
is designed to follow the contour of ‘the cam i60;
A pair of opp051tely disposed arms 158 mounted
on-the shaft 62 are pivotally connected at 164 to
yokes 185 forming a part of 11nks (66 which may
gither be connected to the cross heads {85 to
operate the same or may be provided W'lth pres-
sure plates {67 des1gned to increase or decrease
the compression upon springs (69" interposed be-
tween the pressure plate {67 and the cross head

) (55. When the arms 158 are in one extreme posi-

tion the springs 169 are compréssed urging the
cross heads 155 downwa,rdly and urging the
rollers 152 and’ 153 together. When the arms
{58 are in their other extreme position compres-
sion of the spring {69 is released permitting the
spring 86 to urge the cross head 155 upwardly
and thereby spacing the rollers 152 and {53.
The ‘opération of our separating and scorting
device can readily be understood from the fore-
going description. The'sheets I'1 are cut into the
proper shape and outline and the various cartons
are mostly separated but are held together by
relatively narrow points of connection so that the
sheet can be handled as & unit. As the forward

- edge’ of the sheet fi passes between the rollers

23 ard 24, these rollers grip the surface of the
sheet and guide the same between the guide
rollers 27 and 29 and over the roller 3f{. At the
time the forward end of the sheet is fed between
the rollers 39 and 31, the rocker arm 70-is in en-
gagement with a low portion of the cam 8% and
the rollers 39 and 31 are spaced sufficiently so
that they will not grip the shéet passing there-
between.

Shortly after the cut line 2§ separating the
cartons from the first row 18 and from the second
row 14 passes Between the rollers 23 snd 24, the
cam 66 oscillates the rocker arm 10 5o as to bring
together the rollers 8% and 3{. It will be noted

. that the rollers 38 and §1 rotate at a higher rate

of speed than' the rollers 23 and 24. ‘The gear
46 connecting the drive shaft 36 of the roller 23
is-of greater diameter than the idle gear 47 and
the gear 50 which rotates with the gear 47 is
As a 'result the rollers:
30 and 31 act to pull the row of cartons {3 away
from' the remaindetr of the shéet I, the sheet
separating along the weakened line 28 and the
remamder of. the sheet being held by the rollsrs
23 and 24. Thus the row I3 of cartons passes
between the rollers 3% and 31 and is propelled
over the conveyor 16 engaging beneath the rollers
109 which' tend. to' change. the direction of this
oW 1350 that the row 13 moves with. the cons
veyor 18 at risht angles to its former direction:
of travel.

Before the rollers 30 and 31 come into contact
with the forward edge of the carton row {4; the
cam 8%’ rotates sufficiently to move the. rocker
arm 70" in. a countei-clockwise divection, raising.
the roller 30 away from the rocker 3. and.allow-
ing the forward edgé of the carton row 14 to pass.
between the rollers and to move at a. slowe1
speed than the per1pheral speed of these roilers.
Shortly’ after the weakened line of ‘séparation 21
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between the carton rows 14 and (5 passes between
the slower rollers 23 and 24, the rollers 30 and
31 are moved together by the cam 6§ and these
rollers which travel at a higher rate of speed are
engaged with the carton row 14. As a result the
carton row {4 is pulled away from the carton row
1§ which is held at constant speed by the rollers
23 and 24 and the carton row 14 is embedded over
the conveyor 8 to overlap the carton row i3 pre-
viously directed upon this conveyor.

As indicated in Figure 1 of the drawings, by the
time the carton row {4 is propelled against the
rollers 189 the conveyor 16 has moved the carton

row {3 a distance equal to the width of one or.

_ more of the cartons of row {3. In the particular
instance illustrated when the row i4 comes to
rest upon the carton row (3, the carton B’ lies
over the carton B and both of the cartons are
approximately in registry. It is important that
one carton lie substantially over another as the
superimposed cartons are later pulled apart along
the weakened lines of separation separatmg the
individual cartons of the row.

As the carton row |5 passes between the rollers
30 and 34, it is in turn propelled against the
conveyor rollers 198 and by the time this third
row 18 is deposited upon the carton rows I3 and
14, the carton C’’ of the carton row (5 substan-
tially registers with the cartons C and C’. It is
important that the speed of travel of the con-
veyor I8 be synchronized with the speed of the
rollers 30 and 3{ so that the carton rows are
carried a-distance equal to one or more compléte
cartons before the next carton row is deposited
thereupon. !

With reference riow to Figire 9 of the drawings,
as the carton A travels betWeen the rollers 147
and 149 and-is féd between the rollers 152 and
£53; these latter rollers aré spaced apart by the
rocker arms 181 agnd the cams 160 until the junc-
ture or weakened Tine of separation 170 between
carton A and carton B passes the rollers 147 and
149. The cam (80 then urges the rollers 152 and
153 together, clampmg the’ carton A therebe—
tween.

“As noted in F1gure 4 .of the drawmgs the gear
126.driven by the gear 127 of the roller shaft 130
of roller {49 is larger:than the gear 129 rotated
thereby. As a result the rollers (52 and 153
which are geared together by gears 128 and 133
travel at a higher rate of speed than the rollers
14T and 148. As a result the carton A is pulled
away from the carton B and delivered by gu1de
rollers 144 and {45 to the discharge conveyor 19."

- As the cartons B- and B’ pass” between: the
rollers (52 and 153 these rollers aré spaced apart
by the cam (60 until the line of separation {11
between cartons B and C and the corresponding
weakened line of separation 1712 between cartons
B’:and C’ has passed the rollers 141 and (49.. "At

this point the cam 160 pivots the rocker arm: 161:

to urge the rollers 152 and 153 together.. -This
action pulls the cartons B and B’ away from the
adjacent cartons. C and C’.  Similarly as .the
cartons C, C’ and C’’ pass in superimposed rela-
tion between the rollers 152 and 153, the rollers

are separated until the weakened lines of separa-.

tion- (13, {74, and 175, respectively, connecting
the cartons C, C’ and C'’ to their adjacent car-
tons D, D’ and, D’’ pass the rollers {47 and (48,
At this point the rollers t52 and {53 are moved

together and act to pull the cartons C, C’ and "

from the next adjacent cartons D; D’ ‘and D"
In a similar manner the cartons D, D’ and D”’

are ‘separated along their weakened lines-of con~
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‘nection 116, 117 and 119 from the adjacent car-

tons E, B and B,
cartons of row 13.

In the next operation the cartons E’ and E”’
are separated along their weakened lines of sepa~-
ration 180 and 181 from the cartons F’ and F’’.
This completely separates the cartons of row i4.
In the final separating operation the carton F’ is
separated from the carton G’’ along the weak-
This completely
separates the cartons and deposits them upon the

This co_mpletely separates the

Lconveyor 19.

In F1gure 8 ‘of the drawings we d1sclose dia-

! grammatlcally ‘the order in which the cartons are
‘depos1ted upon the discharge conveyor {9. This

discharge conveyor’ preferably travels at a rela-

‘tlvely slow rate of speed so that the cartons are

stacked in the order mentloned in overlappmg
relat10nsh1p and in proper sequence.
.The cartons after, removal from the conveyor

9’ may be stupped of waste stock if desired and

may be stored in stacks pending the gluing opera-
tion. The stacks of cartons are fed into the
glumg ‘machine in thé same order in which they
are delivered from the cutting machme thereby
ma1nta1mng the glued cartons in proper sequence
The glued cartons when delivered to the filling
and sealmg equipment are also maintained in the
same sequence and the cartons as they leave the
ﬁlhng ‘and séaling equlpment are placed into ship-
ping’containers. 'As a result shipping containers
contain cartons of each type, rather than cartons
of 51m1lar des1gn "In the present arrangement

.the sheet 15 is divided into fifteen cartons all of

which’ may ‘be of d1fferent ‘design if desired. "The
cartons’ are sealed and placed into Shlpplng con-
tamers Ii'each, sh1pp1ng contamer holds fifteen
‘ca ons each ‘of the ¢artons are of dﬂferent de-
signi. 'This feature’is of importance as it is essen-
tial’ that the” various designs be d1str1buted in
equal quantities to the storekeeper

It will be seen that our separating and sorting
arrangement 15 of considerable value in placing
thé cartons in broper seéqueérice. As the order-in
whiéH "the cartons are depositéd upon the éon-
veyor l9 ay be readily determined, it is possible
that if the cartons are produced with five differ-
ent designs instead of fifteen, the three plates of
similar type which’ are ‘employed may be properly
located in‘the form o that the sequence remains
the same.” For example in the particular ar-
rangement illustrated it is possible that each fifth
carton might be of similar design, in which cdse
the cartons:A,‘C" and E’ would be of similar de-
sign’ in order that the sequence of cartons repeat
itself at relative intervals.

In accordance with the patent statutes, we have
descrlbed the principles of construction and oper-
gtion ‘of our ‘sheet separating and sortmg device,
and whlle We ‘hive endéavored to ‘set forth the
best embodlment thereof, we desire to have it
understood ‘that ‘obvious changes may be made
W1th1n ‘the-Scope of the following claims without
departmg from the sp1r1t of our invention.

We claim:” - -

1 A carton separatmg apparatus 1nclud1ng for
use 1n conJunctlon with a sheet of cartons includ-.
1ng a plurality of rows of cartons with a plurality
of cartons in each row, said cartons and rows
bemg separated along weakened lines of separa-~
tion, the apparatus including a pair of rollers be-
tween which said sheet is guided, said rollers grip-
pmg sajd’ sheet, and moving the same, a second
set”of rollers in’ spaced relat1on to" the first set
thereof; means operating said second set of rollers
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.t -a higher rate of speed than said first set of
rollers, means for moving said second =set of
rollers into and out of engagement with the sheet
and operable upon engagement with the sheet to
separate one row of cartons from another row
thereof, means arranged in properly timed.rela-
tion with said rollers:for moving the rows of car-
tons one above the other in overlapping relation
at right angles to the direction of movement
thereof between said rollers, a third set of rollers
between which the cartons of each row extend, a
fourth set of rollers in spaced parallel relation to
said third set of rollers, means for driving said
fourth set of rollers at a greater rateof speed than
said third set of. rollers, means for moving the
rollers of said fourth set foward and away from
each other, said fourth set of rollers acting upon
engagement with cartons passing therebetween
to separate the overlapped individual- cartons of
each row one from another.

2. The structure described in claim 1 in whlch
the means for moving. the cartons. st right angles
comprises a conveyor belt supporied on .axes at
substantially right angles to the axis of said first
named rollers. )

3. A carton separating apparatus for use in
conjunction with a sheet of carfons arranged in
a plurality of rows both longitudinally and trans-
versely of the sheet, the carfons being separated
by weslkened lines of separation, the apparatus
including a pair of rollers between which the
sheet extends, said rollers .gripping the sheet, a
second set of rollers in paxrallel spaced relation
to the first set, means for moving:the rollers of
the second set into and out-of engagement with
the carton rows extending therebetween, means
for rotating the rollers of said secend set in-a
speed in excess of the speed of the rollers of the
first set, continuously-eperable .means for chang-
ing the direction of {ravel of the rows: of -cartons
separated so that the individual cartens ef each
row follow .consecutively, timing means eonnect-
ing said continuously -operable .means -and said
rollers, said continueusly eperable means moving
at a speed to overlap .said rews . of -cartons an
amount equal to substantially -equal multiples-of
the individual -carton width, a pair of ‘holding
rollers between which the -cartons -of -each row
extend,-a second set -of rollers between which the
carten rows -exbend, said last mamed :second :set
of rollers ‘travelling :at a-speed in excess of the
speed of the rollers-of the last - mentioned first:set,
means.for moving the rollers of said last named
second set into and out of engagement with the
cartons, said last named. rollers of ‘the second set
acting to separate the individual cartons ef sach
row.

-4. A carten separating apparatus for wuse in
conjunction with -a sheet of cartons hawving a
series -of :carton rows and -a series-of individual
cartong in-each row, said .cartons .and:rows-being
separated by weakened lines-of :separation, the
apparatus including two right -angularly related
sets of holding rollers arranged :in spaced rela-
tion, a set of separating rollers in spaced. adja-
cent relation to each.set of holding rollers, means
for rotating said holding rollers and .separating
rollers to apply tension to.the sheet therebetween
and means for directing the sheet through .the
first set of holding and separating rollers.to tear
the sheets along parallel .of .said weakened lines
of separation and thereby to separate the sheet
into a series of .rows,.said directing means deliv-
ering said rows in overlapped relation, and means
for directing the carton rows.in.a right.angular
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relation with the eartons in consecutive order and
the rows. overlapped to the second set of holding
and separating rollers te tear the rows along the
remeining weakened lines -of separation and
therchy to separate the individual cartons of each

row, and timing means connecting said .last
nained directing means to said first set of rollers.

5. The structure descriked in claim 4 in which
the carton rows moving hetween the first set of
holding and separating rollers to the second seb
thereof individually change direction to move at
rig ht angles.

8. The structure described in claim 4 and in~
cludmg a conveyor ontoe which the -carton rows
are.deposited for movement toward the second
set of clamping and holding rollers.

7. A sheet separating and sorting apparatus for
use with a sheet divided into a series of sections
arranged in a plurality of right angularly ar-
anged rows connected along weakened lines of
separation, the apparatus including a pair of sep-
arating units arranged in right angular relation-
ship, each unit including a pair of holding rollers
ketween which the sheet extends and a pair of
separating rollers between which the sheet ex~
tends, the separating rollers of each unit being
arranged to apply a tension to the sheet to tear
apart the sections passing therebetween along
weakened lines of .separation between the sepa-
rating rollers and the helding rollers, and a con-
tinuously movable .conveyor for conveying the
rows-of sections from the first unit to the second
unit, said conveyor moving in a direetion at right
angles to the direction of movement of the sec-
tioris through said first unit, timing means con-
necting said rollers and said conveyor for moving
said conveyor at proper speed so that said rows
of-cartons are deposited thereupon in overlapping
relation with the overlapped sections being sub-
stantially 'ene above- the .other.

8. The structure described in .claim 7 in which
the conveyor.moves the sections substantially the
width of -one seection: before the next row of sec-
tions ig -deposited thereupon.

9. The structure described in claim 7 in which
a-superimposed series -of .sections are simultane~
ously separated from next adjacent sections upon
movement, ‘through said second unit.

10. A -carton separating apparatus for use in
conjunetion with a .sheet of cartons having a
series of earton rows and .a series of individual
cartons in-each row, said cartons and rows being
separated by weakened lines of separation, the
apparatus including = frst ‘tension applying
separating means, a drive means for moving the
sheet of cartons.past said separating means, said
separating means applying tension te the sheet
along parallel of said weakened lines to separate
the sheet by tearing into a series-of rows, a con-
veying means onto which -said rows of cartons
are delivered by said drive means, timing means
connecting said conveying means in timed rela~
tion to said drive means to move said earton rows
a -distance substantially equal to an -egual mul-
tiple of carton widths between the time adjacent
rows -of -cartons are separated from the sheet by
said separating means, said drive means thereby
depositing said carton rows in overlapped rela-
tion on said couveyor, and a second tension ap-
plying carton separating means in the path of
movement of the overlapped rows of cartons on
said conveyor, said second carton separating
means engaging the overlapped rows of cartons
on opposite sides of the remaining weakened
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lines of separation and separating them by tearing
into individual cartons.

11. The structure described in claim 10 and
including a second drive means for driving the
cartons past said second separating means.

NELS H. SANDBERG.
HENRY O. RONNING.
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