March 24, 1970 A. F. PETERSON 3,501,893
BAG OPENING MACHINE :
Filed Jan. 8, 1968 . ) 6 Sheeis-Sheet 1

1~ CAN7E, ¢~ ;77107

“:\‘\ ll. * 'i;: / /
20+ 4 @ g%
R
- .,, A r
O /

TG
FZ

275
’ :'“"!—:—-—‘_——— e
A= 2ol ter EfL —
b J _
1 L1 15 3543 4/40,_
. LN
O 715 oo A
< 26‘
Fl 25 |
97
99
70 700

INVENTOR

~60  Axer £ Prreeson




March 24, 1970 A. F. PETERSON 3,501,893
BAG_OPENING MACHINE -
Filed Jan. 8, 1968 ' 6 Sheets~Sheet 2

5% 15 #g 147 “9 15 3 2z i

]Z.__ T, cqu T
073 % V0% \qﬁ
(14| 50 D), Lz
7 LA [
54 s 124 T | +4 5
\--uagg_ ]ﬂ ] W] %‘(‘7)’7/ /Z |
A= rE57] 7
70--E&s > / }m
F 82| 75
% 2 5’7/(85
L1011
A1
]
(
93

94 Axee F Pfrfksau

BY Qﬁw\’n ¢ mm

A'ITORNEY




March 24, 1970

BAG _OPENING M
Filed Jan. 8, 1968

Y/}

75

sz

773 ZE7 Z44d 747
w2l 24 | #5).

A

52
LI S

T ]

A. F. PETERSON

3,501,893
ACHINE
6 Sheets—-Sheet 3

77

237 T i I\ 22/
= Hies | o | 222\
! 739 735 140
W Fr6.70
1/ 2421?\ S
0. 227
A
- 1
775 —+ 730 2 737 1777
- 725 o
779 720
Fro 77 b /TW Axer F grnas'o/v
“7 BY wa\m m'._
5 43 ATTORNEY




March 24, 1970

A. F. PETERSON

3,501,893

BAG_OPENING MACHINE

Filed Jan. 8, 1968

cof oL

6 Sheets-Sheet 4

/2/3& /4
L4 125
—33 >0
54 3
56 52
755 o7
L
Fr6. 15
777-% [szz
7747 “p25

197 P 196

795
220 )" 790 A os
23 = ! |
—757 =
o L = [ 255
754 —780 02 P
25/—H 55 Fr6.77
o INVENTOR
97 /ch’Q Axer - Frrepson
w0z > BY v%%\anmwg'

" ATTORNEY



March 24, 1970

A. F. PETERSON

3,501,893

BAG_OPENING MACHINE

Filed Jan. 8, 1968

/ @:.f:[m

6 Sheets-Sheet 5

i Yy
/ C/7Z [ 777 4 =
777 75
775 T 7
93 7707 57
K274 P— 57
200 | e 700
73\ 30 4.
9 s \EQ»/&?
;27_ 757, | X L_— v i-/8]
72 A G |22 77
0% oo 10+ Féésa
y B 195
201 06 Zo7 05 199
\WA | X = ﬁfg&
AZ03~ [ L% o7 | 200
Y 737 || 739 14”/41 7
5 et st
47 ﬁ 7347 755 § M__"
“5 _H_I 164 /é'])/ﬁﬂ—- | /7 )4 -
I {}_AE I % /5‘\2 h
i g
43’-! : /@ o4 | INVENTOR
l J
i: 766 Axer £ Prrersown
- .
= Fr6. 18 &me\m am\ﬁ

ATTORNEY



March 24, 1970 A. F. PETERSON 3,501,893
BAG OPENING MACHINE
Filed Jan. 8, 1968 ' : 6 Sheets-Sheet 6

5 f 700 . INVENTOR
f Axer F. Frrerson

/, / .
Fx?Z./ " %%aﬁ

ATTORNEY




United States Patent Of

3,501,893
Patented Mar. 24, 1970

ice

1

3,501,893
BAG OPENING MACHINE
Axel F. Peterson, 7145 Nicollet,
Minneapolis, Minn. 55423
Filed Jan. 8, 1968, Ser. No. 700,667
Int, CL. B65b 43/18, 43/30

U.S. ClL 53—19¢ 10 Claims

ABSTRACT OF THE DISCLOSURE

The invention discloses a bag opening apparatus for
use with flat folded bags having pleated walls. The device
includes a bag filling guide, and a pair of arms pivoted
on parallel planes on opposite sides of said guide. The
arms are provided with extensible and retractable end
portions provided with bag engaging suction cups con-
nectable to a source of partial vacuum. The arms are
swingable from a substantially vertical position through
somewhat more than ninety degrees to a position adjacent
to the filling guide and on opposite sides thereof. When
in vertical position the suction cups of one arm engage
the uppermost bag of a series of superimposed bags. The
extensible end of said one arm retracts, and the arms
swing in unison until the bag is engaged by the suction
cups of the other arm. The extensible end of the other
arm retracts to open the big. When carried to position
adjacent the filling guide the sides of the bag are clamped
for filling.

This invention relates to an improvement in bag open-
ing machine and deals particularly with an apparatus
capable of picking up a bag from a supply stack, swing-
ing it into upright position, opening the upper end of the
bag, and holding the bag in opened position for a pre-
determined time period before releasing it.

Some years ago the filling of bags with flowable ma-
terial of one type or the other was a manual operation.
The operator picked up a bag from a supply pile, opened
it up and placed it beneath a filling mechanism, operated
the filling mechanism to fill the bag, and carried or other-
wise moved the filled bag to a bag closing mechanism
such as a sewing machine, a stapler, or the like. With the
increase in cost of labor, such a manual operation became
somewhat impractical, and as a result, machines of one
type or the other were developed to accomplish the de-
sired result. The present invention lies in the provision of
an apparatus for packing up a bag made of paper or other
suitable material from a vertical stack or pile of hori-
zontal bags, swinging the bag into vertical position and
simultaneously opening the bag by drawing the opposite
walls of the bag apart, and holding the bag in an elevated
position during the filling operation. As soon as the bag
is released, the bag is moved out of filling position and the
cycle of operation repeats.

A feature of the present invention resides in the pro-
vision of a device including suction arms swingable from
a generally upright position in which suction cups on
one of the arms engage the uppermost bag of a stack of
bags through an angle of somewhat more than 90 de-
grees to a position adjoining a filling spout. As one
suction arm carries the bag from one position to another,
a second suction arm engages the opposite side of the
bag, the two suction arms drawing the bag into open
position as it moves into filling position. Means are pro-
vided for pivoting the arms on opposite sides of the
bag in unision during the bag opening operation.

A feature of the present invention resides in a device
of the type described including a pair of clamping mem-
bers which enter the open upper end of the bag as it
reaches filling position. As the upward movement of the
bag stops, means are actuated to move the clamping
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means against the bag to hold the bag securely during
the filling operation. After a predetermined time period,
the clamping means is released allowing the bag to drop
unto a suitable conveyor and permitting the suction arms
to return to starting position,

A further feature of the present invention resides in
the provision of a suction arm including two tubular
telescoping members one of which is provided at its end
with one or more parallel suction cups. The other tubular
member is connected to a source of partial vacuum, As
the suction arms swing down toward vertical position, the
portion of the suction arm bearing the suction cup slides
partially out of the tubular member connpected to the
vacuum source to elongate the arm. As soon as the suction
cups engage the surface of a bag, the suction acts to
retract the slidable tubular member into the pivoted
tubular member, raising the bag from the stack into posi-
tion to be opened.

A further feature of the present invention resides in
the provision of a particular type of suction cup which
has been found particularly useful in the combination.
The suction cup includes a relatively inflexible tube to
which is secured a highly flexible skirt which is preferably
corrugated so as to readily contract in length. The flexible
skirt is brought into contact with the surface of the bag,
and immediately conforms to the shape of the bag. When
the skirt is engaged to the bag, the suction acts to con-
tract the skirt until the surface of the bag is drawn
against the end of the relatively inflexible inner tube.
With this arrangement, the bags are readily picked up
while at the same time the movement of the bag is con-
trolled by engagement of the wall of the bag against the
rigid inner tube once the bag has been picked up.

These and other objects and novel features of the
present invention will be more clearly and fully set forth
in the following specification and claims.

In the drawings forming a part of the specification:

FIGURE 1 is a front elevational view of the bag open-
ing apparatus showing the general arrangement of parts
therein.

FIGURE 2 is a perspective detail of the bag lifting arm
showing the latch arrangement used to hold the arm
in inoperable position when the device is not in use.

FIGURE 3 is a perspective detail of one arrangement
of suction cups which may be used on the bag lifting
arm.

FIGURE 4 is a vertical sectional view through one
of the suction cups illustrated in FIGURE 3 of the draw-
ings.

FIGURE 5 is a diagrammatic top plan view of the bag
opening mechanism, showing the general arrangement of
parts therein.

FIGURE 6 is a perspective view showing one of the
bag lifting arms.

FIGURE 7 is a sectional view through a portion of
the bag lifting arm.

FIGURE 8 is a fragmentary detail showing the man-
ner in which the two bag engaging arms are moved in
unison.

FIGURE 9 is a fragmentary view showing the cylinder
employed for rotating the arms in unison.

FIGURE 10 is a fragmentary detail showing the means
for operating the bag clamping means to hold the bag
in open position during filling.

FIGURE 11 is a vertical sectional view through the
means for clamping the bag in open position during the
filling operation.

FIGURE 12 is a fragmentary detail illustrating the
mounting of the bag opening arm.

FIGURE 13 is a diagrammatic view showing the gen-
eral position of the bag lifting and opening arms at the
beginning of a cycle of operation.
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FIGURE 14 is a diagrammatic view of the position of
the arms as the bag is lifted into position to be engaged
by both of the opposed arms.

FIGURE 15 is a diagrammatic view showing the posi-
tion of the arms when the bag is in fully elevated posi-
tion.

FIGURE 16 is a side elevational view of the bag open-
ing arm in operable position.

FIGURE 17 illustrates diagrammatically a portion of
the pneumatic system.

FIGURE 18 is a diagrammatic view showing the air
pressure and air suction lines and the valves used to op-
erate the same. .

FIGURE 19 is an enlarged detail of the end of the bag
lifting arms showing the suction cups in elevated position.

FIGURE 20 is a view similar to FIGURE 19 but
showing the suction cups after they have engaged the sur-
face of a bag.

FIGURE 21 is an enlarged sectional detail showing the
manner in which the bag may flex relative to the suction
cup arrangement.

The bag opening apparatus is best shown in general in
FIGURES 1 and 5 of the drawings. The device is indi-
cated in general by the letter A, and includes a pair of
front posts or standards 10 and 11, and a pair of simi-
larly spaced rear posts or standards 12 and 13. The upper
end of the standards 10 and 11 are connected by a hori-
zontal connecting member 14, and the upper ends of the
posts 12 and 13 are connected by a parallel horizontal
connecting member 15, The connecting members 14 and
15 are connected by cross-members 16 and 17. The stand-
ards 10 and 11 may also be connected by other support-
ing frame members, as may also be the standards 12
and 13.

A horizontal connecting member 19 may connect the
columns 12 and 13, and vertical angle members 26 and
21 may extend upwardly from the lower frame member
19 to the upper frame member 15. A generally rectangu-
lar frame 22 extends laterally to one side of the columns
11 and 13 as is best illustrated in FIGURE 5. The rec-
tangular frame member 22 includes a front frame mem-
ber 23, a rear frame member 24, and a side connecting
frame member 25. As indicated in FIGURE 1 of the
drawings the frame 22 is supported by suitable supporting
legs 26.

The front and rear columns 11 and 13 are provided
with bearings 29 which support a horizontal shaft 30
(see FIGURE 2). The shaft 30 pivotally supports the
bag lifting arms 31 and function to swing the arm mecha-
nism 31 through somewhat more than 90 degrees. A
similar pair of bearings 32 (see FIGURE 1) are mount-
ed upon the vertical standards or columns 10 and 12 to
support a shaft 33 in opposed relation to the shaft 30.
The shaft 33 supports the arm mechanism which is in-
dicated in general by the numeral 34 and which func-
tions to open up the bag B which is lifted by the suc-
tion arm 31.

A platform or table 36 is supported within the frame
22. Vertical tods 37 are connected to the platform 36
near the corners thereof, and the rods 37 are slidable
in sleeves 39 supported by vertical brackets 40 mounted
upon the frame 22. The platform 36 is supported by a
pair of cables 41 which are secured to opposite sides of
the plaform 36 and are secured in their opposite ends, as
indicated at 42, to the frame 22. A pair of vertical cylin-
ders 43 are mounted upon the frame members 23 and
24 on opposite sides of the platform 36 near the center
thereof, and each cylinder contains a piston identified in
FIGURE 18 by the numeral 44 and to which a piston
rod 45 is attached. The pulley 46 ismounted in a clevis
47 at the upper end of each piston rod 45. The cable 41
extends from the platform 36, over the pulley 46 and is
anchored to the frame at 42. Accordingly, as the piston
44 is forced upwardly in each of the cylinders 43, the
elevations of the pulley 46 increases, and the platform 36
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is raised. The purpose of this arrangement is to main-
tain the uppermost bag B on the platform 36 at a sub-
stantially equal level,

As indicated in FIGURE 2 of the drawings, a ¢clamp-
ing bracket 49 is secured to the pivot rod 30. A radially
extending arm 50 is secured to the bracket 49 and sup-
ports a right angularly extending bracket 51. A tubular
member 52 forming the upper pivotal end of the bag
lifting arm is clamped in the bracket 51. A second clamp-
ing bracket 53 is secured to the tubular member 52 below
the position of the bracket 51 when the bag lifting arm
is in generally vertical position. The bracket 53 is pro-
vided with a laterally extending arm 54 supporting a rod
55 which extends through the arm 50. The rod 55 is pro-
vided with adjustable stop means 56 for a purpose which
will be later described.

A second tubular member 57 is slidably supported
within the tubular member 52, and supports a yoke 59
designed to support suction cups of a type which will be
later described. The clamping bracket 53 supports a lat-
erally extending bracket 60 which pivotally supports a
locking arm 61. The locking arm 61 is provided with an
angularly turned lower end 62 which is engageable beneath
the yoke 59 of the lower tubular member 57. The arm 61
is provided with an enlarged upper end 63 which may be
pivotally engaged by a locking lever 64 mounted upon a
bracket 65 adjustably secured to the upright 11.

The arrangement is such that when the latch member
64 is in one position shown in dotted outline in FIG-
URE 2, the hook end 62 of the arm 61 is out of the path
of movement of the yoke 59 of the tubular member 57,
allowing the yoke to drop into contact with the surface
of the bags B. When the latch 64 is in its outer extreme
position, the arm 61 moves into the position shown in
dotted outline in FIGURE 2 of the drawings, engaging
the yoke 59 and preventing the tubular member from
dropping. As indicated in FIGURE 2, the spring 66 nor-
mally draws the hook end 63 toward one extreme posi-
tion. A lug 67 on the latch 64 holds the latch in either
extreme position, the latch being manually operable.

The means for operating the bag lifting arm 31 is best
illustrated in FIGURES 1 and 9 of the drawings. A cross-
member 69 connects the rear column 13 with the up-
right 21. A pneumatic cylinder 70 is pivotally connected
at 68 to the cross-member 69. A piston 71 (see FIGURES
9 and 18) is connected to a connecting rod 72 leading
to a crank arm 73 mounted upon the shaft 30. When the
piston 71 is moved upwardly in the cylinder 70, the crank
arm 73 is rotated in clockwise direction rotation of the
arm 30. The cylinder 70 and its piston 71 are so propor-
tioned that the bag lifting arm 31 is pivotal from a gen-
erally vertical position in which the suction cups engage
the uppermost bag B, to the position illustrated in full
lines in FIGURE 1 of the drawings. In other words, in
the arrangement illustrated the shaft 30 is rotated through
an angular distance of somewhat more than 90 degrees
by the piston 71 and the cylinder 70.

With reference to the FIGURES 1 and 8 of the draw-
ings, means are provided for rotating the shafts 30 and
33 in unison. As indicated in FIGURE 1, a sprocket 74
is mounted upon the shaft 30. A cooperable sprocket 75
is mounted upon a shaft 76. The shaft 76 is supported by
a bracket 77 in fixed relation to the frame. The sprockets
74 and 75 are connected by a chain 79, the tension of
which is adjusted by means of an idler sprocket 80. A
parallel shaft 81 supported by a bracket 78 supports a
sprocket 82 connected to the shaft 33 by means of a chain
83, the tension of which is adjusted by an idler sprocket
84. As indicated in FIGURE 5 of the drawings the shafts
76 and 81 support intermeshing gears 86 and 87 which
cause the shafts 76 and 81 to move in unison in opposite
directions. As a result, the clockwise movement of the
shaft 30 controlling the position of the bag pickup arm
unit 31 causes a counter-clockwise pivotal movement of
the shaft 33 supporting the bag opening arm unit 34.
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As is indicated in FIGURES 6 and 7 of the drawings,
a bracket 90 is mounted upon the shaft 33 and includes
a radially extending arm 91 supporting a clamping bracket
92 which is in right angular relation to the clamping
bracket 90. The bracket 92 includes a tubular arm mem-
ber 93 which is clamped in fixed relation to the shaft
33. A second tubular member 94 is slidable in the tubu-
lar member 93 for movement longitudinally thereof.
As indicated in FIGURE 7 of the drawings, a seal 95
is interposed between the end of the tubular member
93 and the tubular member 94. A second seal 96 is inter-
posed between the upper end of the tubular member 94
and the pivotal tubular member 93. Thus when the interior
of the tubular member 93 is subjected to partial vacuum,
the interior of the tubular member 94 is similarly sub-
jected to partial vacuum,.

A yoke 97 is secured to the lower end of the tubular
member 94. The yoke 97 is hollow and tubular, and the
actual construction of this portion of the apparatus is
best illustrated in FIGURES 19 and 21 of the drawings.
It should be understood that the yoke 97 is identical to
the yoke 59 mounted upon the tubular member 57 of
the bag pickup unit 31.

As indicated, the yoke 97 is substantially inverted
U-shaped in form terminating in end portions 99 which
are on a substantially common plane. Flexible resilient
corrugated sleeves 160 are provided with a relatively
large diameter open end 101, and a relatively small diam-
eter cylindrical attaching sleeve 102 which encircles the
voke 97. The arrangement is such that when the corru-
gated suction cups 100 are in their normal relaxed posi-
tion as indicated in FIGURE 19 of the drawings, the
open ends 191 of the cups extend substantially beyond the
ends 99 of the yoke 97. The corrugated flexible nature
of the cups or sleeves 100 permit the open end to readily
adapt themselves to the surface of the bag B being
engaged. On the other hand, when the open ends 101 of
the collapsible sleeves 100 are subjected to partial vac-
vum and are closed by a surface of the bag B, the
sleeves 100 will collapse until the end 99 of the yoke
97 are in contact with the surface of the bag B. As indi-
cated in FIGURE 21 of the drawings, once the bag B
has been engaged and drawn against the end 89 of the
yoke 97, the surface of the bag may bend to permit the
bag B to assume a considerable angularity relative to
the collapsible sleeve portion 100 of the suction cups.

The tubular members 52 and 57 operate in a manner
similar to the telescoping tubes 93 and 94, As long as
the suction cups on the yoke 59 and the yoks 97 are
open to atmosphere, and when the tubular members are
in generally vertical position as indicated in dotted out-
line in FIGURE 1 of the drawings, the suction cup sup-
porting yokes drop by gravity into extended position.
The degree of extension of the tubular members 52, 57
is limited by the rod 55 and the adjustable nut 56. The
degree of extension of the tubular members 93, 94 is
limited by the rod 193 which extends through a lug 104
on the tubular member 94, and through aligned aper-
tures in lugs 165 and 106 on the tubular members 93,
the limit of movement of the rod 103 being adjusted
by an adjustment nut or collar 167. As is indicated in
FIGURE 1 and FIGURE 6 of the drawings, flexible
suction hoses 109 and 110 are connected to the tubular
members 52 and 93 respectively to withdraw air there-
from. Thus when the bag pickup arm unit 31 pivots into
substantially vertical position, and the yoke 59 drops
until the suction cups 111 mounted upon the yoke 59
engages the uppermost bag B, the tubular member 57 is
automatically retracted into the tubular member 52 rais-
ing the uppermost bag as will be described.

As is indicated in FIGURE 5 of the drawings, a pair
of forwardly and rearwardly extending supports 112 and
113 extend between the top frame members 14 and 15
and support the brackets 77 and 78 and a pair of parallel
brackets 114 and 115. Brackets 116 and 117 extend
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downwardly from the brackets 114 and 115. The brackets
116 and 117, as indicated in FIGURE 10 of the draw-
ings, support opposed inwardly extending arms 119 and
120 which support fixed clamping members 121 and 122.
The fixed clamping members 121 and 122 provide abut-
ment against which the opposite outer sides of the bag B
are clamped during the filling operation.

The bag clamping apparatus is perhaps best illustrated
in FIGURES 10 and 11 of the drawings. As indicated in
FIGURE 11, a filling hopper 123 is supported above the
bag B when the bag is in elevated position. A pair of
clamping plates 124 and 125 are pivotally supported upon
shaft 126 and 127 on opposite sides of the hopper 123,
the clamping plates being attached to the shafts 126 and
127 in order to move in conjunction therewith. FIGURE
11 of the drawings indicate the bag B in partially raised
position, the bags being moved in the direction of the
arrow 129. When the bag is in fully elevated position, it
engages between the friction surfaces 130 and 131 of the
member 119 and 120 and is held in this position by the
outward swing of the clamping plates 124 and 125. In
order to accomplish the desired result, the mechanism
indicated in FIGURE 10 of the drawings is provided, the
clamping blades 124 and 125 being indicated in dotted
outline in this figure. A pair of crank arms 132 and 133
are mounted upon the parallel shafts 127 and 126 and
rotate in unison therewith. A hydraulic piston cylinder
unit 134 is mounted between the arms 132 and 133. The
piston-cylinder unit 134 includes a cylinder 135 having
a fixed arm 136 on one end thereof pivotally connected
at 137 to the arm 132. A piston 139 in the cylinder 135
is connected to a piston rod 140 which is pivotally con-
nected at 141 to the arm 133. As is obvious, movement
of the piston 139 to the right in the cylinder 135 will
rotate the shaft 126 in a counter-clockwise direction, and
rotate the shaft 127 in a clockwise position, acting to
clamp the walls 142 and 143 of the bag B against the
fixed abutments 121 and 122.

In order to insure uniform movement of the arms 132
and 133, a pair of gears 144 and 145 are mounted upon
parallel pivots 146 and 147. Crank arms 150 and 151 are
mounted upon the pivots 146 and 147 to rotate in unison
therewith. Links 152 and 153 are pivotally connected
at 154 and 155 respectively to the ends of the crank arms
150 and 151, and are pivotally connected at their other
ends as indicated in 156 and 157 to the crank arms 132
and 133. The crank arm 132 is parallel to the crank arm
150, and the crank arm 133 is parallel to the crank 151.
As a result, upon actuation of the piston 139 in the cyl-
inder 135, the clamping plates 124 and 125 are pivoted
uniformly against the abutments 130 and 131 in order
to clamp the bag in an open position. :

The pneumatic system for operating the apparatus is
best illustrated in FIGURE 18 of the drawings. The letter
P designates a pressure conduit leading from a source of
air under pressure. The letter V indicates connections to
a source of partial vacuum.

The pressure conduit P is connected to a limit switch
160 which is nmormally open. Air under pressure may
flow through the conduit 161, the check valve 162 and

" conduit 163 to the lower end of the cylinder 43 to raise
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the piston 44. The limit switch 160 is provided with a
plunger or feeler 164 which rests upon the surface of
the uppermost bag B on the platform 36. When the bags
B are at the desired elevation, the plunger or feeler 164
is raised, closing the conduit to the cylinder 43 and pre-
venting further raising of the platform 36 until the Ievel
of the bags B lowers to the point where further elevation
is required.

An exhaust valve 165 is provided in an exhaust line
166 connected to the lower end of the cylinder 43. When
it is desired to lower the platform 36 in order to place
additional bags on the platform, the manually operable
plunger 167 may be lowered to connect the conduit 166
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to atmosphere, thereby allowing the piston 44 and its
piston rod 45 to drop to the lowermost position.

The pressure line P also extends to an air switch 170
which is normally closed but which may be held by suit-
able means not illustrated in the drawings in an open
position. From the air switch 170, the air may flow
through conduits 171 and 172 to valves 173 and 174 con-
trolling the flow of vacuum through the bag pickup arm
unit 31 and to the bag opening unit which may be indi-
cated in general by the numeral 175. When the manually
operable valve 17 is in closed position, the bag pickup
arm 31 and the bag opening arm unit 175 are inopera-
tive. However, when the air switch 170 is open, the valve
elements 176 and 177 are moved into position to subject
the interiors of the cylinders 52 and 93 respectively to
partial vacuum from the vacuum line V. The letter M
indicates conduits or openings which extend to atmos-
phere.

The pressure conduit P is also connected by a conduit
181 to an air switch 182 controlled by a member 183
which is operated by the relative movement of the tele-
scoping members 52 and 57. When the members 52 and
57 have elongated sufficiently to engage the uppermost
bag B on the platform 36, the member 183 opens the
valve 182 to direct the flow of air through the conduit
184 to a valve 185. The valve 185 normally directs air
through a conduit 186 to the upper end of the cylinder
70, holding this cylinder in a retracted position. However,
when air is introduced into the valve 185 through the con-
duit 184, the piston 187 is moved to the left as viewed in
FIGURE 18, connecting the air conduit P with the con-
duit 189 leading to the lower end of the cylinder 70, and
acting to raise the piston 170. This action acts to rotate
the arms 31 and 175 through a pre-determined angular
distance.

Most of the elements of the apparatus are controlled
by rotation of the shafts from one extreme position to
another. The conduit 184 is connected by a conduit 190
to a valve 191 which is normally closed. However, when
the arm 31 is swung into the position shown in full lines
ih FIGURE 1 of the drawings, a cam means 192 act
upon the valve plunger 193 opening the conduit 190 to
atmosphere, and allowing the valve 185 to return to its
original position due to the presence of the operating
spring 194.

A valve 195 of the normally closed type is connected
by a conduit 196 to the pressure line P. The valve 195
includes a piston 197 having a piston rod 199 controlled
by a cam 200 on one of the operating shafts such as the
shaft 30, Thus when the arms 31 and 34 are moved into
their extreme upper positions, the cam 200 opens the
valve 195 to perform a function which will be described.

The pressure line P is also connected to a valve 201
which normally directs air through a conduit 202 to the
end of the cylinder 134 tending to retract the piston 139
in the cylinder. The conduit 263 is normally connected
to atmosphere from the opposite end of the cylinder.

When the air switch or valve 195 is actuated to open
the valve, a flow of fluid is provided from the conduit
196 through the conduit 205 to the end of the cylinder
valve 201 forcing the valve element 206 to the left as
viewed in FIGURE 18. When in this position, the air
from the conduit P flows through the conduit 203 to the
cylinder 135 forcing the piston 139 in the direction to
extend the distance between the pivots 137 and 141. This
action causes the clamping member 124 and 125 to clamp
the bag B against the friction surfaces 130 and 131 of
the abutments 121 and 122,

The conduit 205 which leads from the valve 195 to the
air controlled valve 201 includes a time delay device 207
which retains the cylinder unit 134 in extended position
for a predetermined period of time before releasing the
air and permitting the clamping devices 124 and 125 to
release the bag.
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As is obvious from FIGURE 5 of the drawings, a con-
veyor 210 extends beneath the bag supported by the
clamping arms 124 and 125, and the conveyor may act
to convey the bag from beneath the clamps after the
clamps have been released. The conveyor 210 is of the
endless type and is operated by the drive motor 211.

FIGURES 12 through 17 of the drawings show a struc-
ture similar to that described in the previous description
with the exception of the bag opening arm structure, The
arrangement shown in these figures serves the same pur-
pose as the structure previously described. However, this
structure permits the apparatus to return to its original
or starting position somewhat more quickly than the pre-
vious structure, and is illustrated for this purpose.

FIGURE 12 of the drawings discloses a bracket 180
secured to the shaft 33 and supporting an arm 181 secured
to the bracket for rotation in connection therewith. The
arm 181 supports a pair of spaced brackets 182 and 183,
between which is supported a double acting pneumatic
cylinder 184, The purpose of this arrangement will be
described.

The cylinder 1184 includes a piston which operates a
piston rod 185. A right angular bracket 186 includes one
arm 187 which is slidably supported by the bracket 1890,
and includes a right angular arm 189 supporting a bracket
190. These arms 193 and 194 are encircled by vacuum
cups 100 of the type which is previously described.

FIGURES 13 through 16 of the drawings are designed
to diagrammatically illustrate various positions of the
cylinder 184 and the bag pickup mechanism 31 during the
operating cycle. FIGURE 13 of the drawings shows the
tubular member 57 of the bag pickup unit 31 in extended
position and with the suction cups thereupon engaging the
uppermost bag of a series of bags B. From the position
illustrated in FIGURE 13, the suction within the tubular
member 52 will retract the tubular member 57 into the
cylinder 52, raising the uppermost bag from the stack.

FIGURE 14 of the drawings shows the bag pickup cyl-
inder 31 swung through an angle of somewhat less than
90 degrees and the piston 185 of the cylinder 184 pro-
jected from the cylinder so that the suction cups 100
thereupon are in engagement with the side of the bag B
opposite that engaged by the suction cups 180 of the pick-
up arm 31. When in approximately the position shown
in FIGURE 14, the piston within the cylinder 184 is ac-
tuated to retract the piston arm 185 into the cylinder 184,
thus spreading the sides of the bag B apart to open the
bag.

FIGURE 15 of the drawings shows the bag pickup
unit 31 and the cylinder 184 in their opposite extreme
positions from those shown in FIGURE 13. In this posi-
tion, the bag B has been spread open and positioned in~
wardly of the fixed clamping members 121 and 122. This
view also illustrates movable clamping plates 124 and
125 clamping the bag in position.

FIGURE 17 shows a simple hydraulic circuit for op-
erating the piston 195 on the piston rod 185 within the
cylinder 184. The pressure line P is connected by a con-
duit 196 to a normally closed air switch 197 controlling
the flow of air through the conduit 199 to pneu-
matic valve 208. The pressure line P is also con-
nected by a conduit 201 to the valve, and the air
under pressure normally flows through a conduit 202
to the cylinder 184 in the direction to retract the piston
195 and the piston arm 185. The opposite end of the cyl-
inder 184 is connected by a conduit 203 to the valve 200
and the upper end of the cylinder is normally subjected to
atmosphere. The air switch 197 is actuated by cam means
204 which first opens the air switch to the conduit 199
to move the position of the valve 200 and to direct air
under pressure to the upper end of the cylinder 184 as
viewed in FIGURE 17, and to connect the lower end of
the cylinder to atmospheric pressure. Further movement
of the air switch 197 by the cam 204 connects the pres-
sure line 196 to atmosphere, reversing the position of the
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valve 200 and quickly retracting the piston 195 and piston
rod 185 in the cylinder 184.

In accordance with the patent statutes, I have described
the principles of construction and operation of my im-
provement in bag opening machines, and while I have
endeavored to set forth the best embodiment thereof I
desire to have it understood that changes may be made
within the scope of the following claims without depart-
ing from the spirit of my invention.

I claim:

1. A bag opening device including:

a filling guide,

a pair of arms pivotally supported on parallel pivots

on opposite sides of said filling guide,

means pivoting said arms in unison from a generally

vertical position through a generally horizontal posi-
tion,

means supporting a supply of bags in substantially

horizontal position beneath one of said arms when
in said vertical position,

each of said arms includes an extensible and retract-

able end portion including suction cups engageable
with said bag, :

the suction cups of said one arm being engageable

with the uppermost bag of said supply when in said
substantially vertical position, whereby pivotal move-
ment of said arms will swing the bag engaged into
the path of movement of the suction cups on the
other of said arms,

means retracting the retractable end portion of said

other arm to draw the opposite sides of said bag
apart,

said arms moving said bag into position to receive ma-

terial passing said filling guide.

2. The structure of claim 1 and including means for
retracting said retractable end of said one arm upon en-
gagement of said suction cups on said rectractable end
with the uppermost bag of said supply.

3. The structure of claim 1 and including means actu-
ated by pivotal movement of said arms into material
receiving position for clamping said bag walls in open
position.

4. The structure of claim 1 and including fixed clamp-

~ ing members on opposite sides of said bag between which
said bag is moved by said arms,

movable clamping means inwardly of said fixed clamp-
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ing members and extending into said bag when in
material receiving position, and

means actuated by movement of said arms into posi-

tion to move said bag into material receiving position
to move said movable clamping means toward said
fixed clamping members.

5. The structure described in claim 1 and in which
said arms are tubular, and including a source of partial
vacuum connected to the interior of said arms and through
said arms to said suction cups.

. 6. The structure of claim § and in which said source
of partial vacuum causes retraction of the retractable
arm ends when said suction cups thereupon are closed
by engagement with the bag.

7. The structure of claim 1 and in which said arms
are tubular, and includes a source of partial vacuum con-
nected thereto communicating with said suction cups
thereon, and in which suction from said partial vacuum
source retracts said retractable end of said one arm upon
engagement with said uppermost bag.

8. The structure of claim 7 and including a pneumatic
cylinder connecting the oiher said arm to its extensible
end, and means for operating said pneumatic cylinder to
extend and retract said extensible end.

9. The structure of claim 1 and in which said arms are
tubular and including a source of partial vacuum con-
nected to said arms and communicating with said suc-
tion cups and including means actuated by movement of
said arms into material receiving position to disconnect
said source of partial vacuum from said arms.

10. The structure of claim 9 and including clamping
means engageable with opposite sides of said open bag
in material receiving position, and means operable by
movement of said arms to actuate said clamping means
to clamp the bag.
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