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2,828,596 
AUTQMATIC BAG OPENING MACHltNE 

Lee B. Dowty, Pryor, Okla, and Leonard J. Heavin, 
Joplin, Ma, assignors to Spencer Chemical Qompany, 
a corporation of Missouri 

Application March 9, ‘1954, Serial No. 415,636 

10 Claims. (Cl. 53-386) 

This invention relates to a new and improved bag open 
ing machine, and more particularly to a machine which 
automatically takes a bag from a supply pile or pick-up 
station, partially opens the top of the bag, and presents 
it to an operator or to another machine for ?lling. 

Bags in which grain, flour, sugar, chemicals, or other 
similar products are to be placed for storage or trans 
portation are generally made of paper or relatively tightly 
woven fabric. Such materials are usually thin and easily 
folded. Accordingly, as the bags are received from the 
supplier the opposite sides of each bag are ordinarily 
folded quite closely together. This frequently causes 
di?iculty in getting the bag open quickly so that it may 
be ?lled as one of a series of bags in a continuous, fast 
moving production line. 
When opened manually, the bags are usually opened 

in two steps which are performed simultaneously by two 
different persons on successive bags. In the ?rst step, one 
worker takes a bag from the supply pile, opens it slightly, 
and passes it on to another man. In the second step, the 
other employee opens the bag further whatever amount 
is necessary and puts it in place for ?lling. 

It will be seen that the job performed by the worker 
carrying out the ?rst step of picking up a bag, opening it 
slightly, and passing it on to the second man is a tedious 
and monotonous operation. This has made it difficult to 
get reliable employees for the job. In addition, of course, 
the hiring of two men increases labor costs. 

This invention eliminates the necessity for the ?rst man. 
The invention not only performs the function now carried 
out by that employee, but does it more speedily and with 
more uniform results than the human worker is able to do. 
The invention will be described in relation to the em 

bodiment shown in the accompanying drawings. In the 
drawings: 

Figure l is a side elevation of a bag opening machine 
which is one embodiment of this invention; 

Figure 2 is a plan view of the same embodiment; 
Figure 3 is an enlarged fragmentary plan view showing 

details of a part of the machine; and 
Figure 4 is a sectional view taken along line 4-4 in 

Figure 3. 
Bag c0nvey0r.-In Figure 1, bag conveyor 6 includes 

frame 7, pulley wheels 8, and conveyor belts 9 upon the 
pulley wheels. A supply of bags 10 rests upon the con 
veyor belts. 

Guide gears 11 and chain belts 11a help provide sup 
port for bags 10 at their upper ends, and help to move 
the bags forward toward the feeding station as described 

below. 
Drive for c0nvey0r.-—Air cylinder 13 provides the main 

motive power for bag conveyor 6. When the cylinder is 
actuated as described below, piston rod 14 moves arm 15 
which is connected with pulley wheel 8 seen at the left 
in Figure 1 by means of a pawl 16 and ratchet wheel 17. 
Pawl 16 is seen in dotted lines in Figure 2. 
When arm 15 is moved upward by upward motion of 

piston rod 14, pawl 16 engages in ratchet wheel 17. This 
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causes front pulley wheels 8 to rotate so that conveyor 
belts 9 move to the left in Figure 1. When arm 15 is 
moved in a downward direction, there is no engagement 
between the pawl and ratchet whee . 
From Figures 1 and 2 it is seen how bags 10 are moved 

forward on conveyor belts 9 until the most forward bag 
strikes microswitch 18. This switch is normally closed, 
and is opened by pressure exerted by a bag arriving at 
the feeding station. The switch is connected in the actu 
ating circuit for air cylinder 13 as described below. 

Auxiliary motive power for bag conveyor 6 is provided 
by electric motor 12 positioned at the bottom of the con 
veyor. Through a system of gears and chains 12a, motor 
12 causes guide gears 11 on opposite sides of bag con 
veyor 6 to rotate in opposite directions. Chain belts 11a 
are so disposed that they exert some slight transverse pres 
sure on the sides of bags 10 near the top of the bags. 
Thus, when the chain belts are moved by the rotation of 
guide gears 11, they help to move the supply of bags for 
ward toward the feeding station. 

Normally closed microswitch 126 is connected in series 
with the actuating circuit of electric motor 12. It is lo 
cated, as shown in Figure 1, at the front of the bag con 
veyor near the feeding station. Pressure of a bag at the 
feeding station on the microswitch breaks the actuating 
circuit for motor 12. 

Suction cup.-—The bag opening mechanism itself is 
supported on a forward extension 19 of frame 7. Riser 
26 carries switch box 21 and, at its top, movable arm 22. 
Arm 22 is connected at one end with the reciprocating 
piston in air cylinder 23 and at the other end through a 
system of gears with suction cup 24. The piston forms’, 
a hermetic barrier in cylinder 23. 

Suction cup 24 is connected through vacuum line 25 to 
vacuum pump 26, which is driven by electric motor 27. 
Power is supplied to motor 27 through main supply line 
23, junction box 29, and line 30, 
31 is closed. 

Suction cup arm.—-Air cylinder 23 is attached to riser 
20 through bracket 33. Opposite ends of cylinder 23 
are connected through air hoses 34 and 35 to switch box 
21 as further described below. 
As seen from Figure 4, suction cup arm 22 rides on 

track 22a, which is supported by bracket 33' through ex 
tensions 33a. 

Gear linkage.-—As seen in Figures 2 and 3, suction cup 
24 is attached to arm 22 through a linkage including el 
bow 36 and pin 37 on the end of arm 22, which are ar 
ranged in such a way as to permit rotation in at least one 
plane. Preferably elbow 36 is mounted for rotation in a 
vertical plane and also for rotation about pin 37 in a 
horizontal plane. For the latter rotation elbow 36 is 
attached at its end opposite suction cup 24 to a partial 
gear 38 rotatable about pin 37. At the front end of the 
cogs of gear 38, a triangular projection 38a extends from 
the circumference of the gear. 

Gear 38 meshes with a ?xed rack 39 so that when arm 
22 is moved forward the gear is caused to rotate about 
pin 37, until arm 22 reaches a position in its movement 
so far forward that the cogs are no longer so meshed. 
When arm 22 reaches this forward position, projection 
38a slides against the straight extension of rack 39, as 
shown in Figures 2 and 3, and causes suction cup 24 to 
move straight forward the remainder of the distance to 
the feeding station. 
When arm 22 is moved backward from the feeding 

station, suction cup 24 ?rst moves away 
in a straight line, then as gear 38 meshes in rack 39 it 
swings through an arc in the horizontal plane. 

Switch box.--The operation of switch box 21 deter 
mines the direction in which the pistons in air cylinders 
13 and 23 are actuated. Switch box 21 contains trans 

whenever main switch ' 
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former 40, air valves 41 and 42, and vacuum actuated switch 43. 

It has two sets of output contacts, only‘ one of which can 
beclosed at any given time. One set is closed and the 
other opened at each end of the travel of piston 14 of air cylinder 13; 

. Opposite air outlet openings of air valve 42 are con 
nected through air hoses 34 and 35 to opposite ends of 
air cylinder 23. The opposite electrical input termi 
nals of air valve 42 are connected to opposite output 
terminals of vacuum actuated switch 43. 

1r pressure sourca~Air under pressure is_ provided 
from an external source through air hose 53. After pass 
ing though air valves 41 and 42, respectively, the air provides the actuating force in 
23. 

a Guide elements.-—In addition to guide elements 11 and 
11a, mentioned above as providing support for 
while they are still on the conveyor belts 
other guide members which 
machine open a bag after it 
supply pile. Members 54 in Figure l exerts 
pressure upon the top corner of the bag farthest from the 
ehvery point. ' ' is so disposed on 

‘v e opposite side of the bag opening machine, as shown 

only on those bags 
bag in the posi 

upon it by the restraining pressure of member 54. 
livery of bag.~To prepare the ba0 

openling machine for operation, switch 31 is closed t; 
supp y current to motor 27, and air ressur ' ' 
to air hose 5 . p e is summed 

' Motor 27 operates pump 
in vacuum lines 25 and 48. 
25 through suction cup 24. 

26 to reduce the pressure 
s draws air into hose 
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So long as air is free to enter suction cup 24, the 

differential in pressure between the inside of hose 48 
and atmospheric pressure is relatively slight. 
if the opening of suction cup 24 is blocked so that air 
from the outside may not’ ' ' 

sure in hose 48 will be further reduced by the action of pump 26. 

Vacuum actuated switch 43 ‘is so adjusted that a re 
duction in pressure in hose ‘ 

34 and open air hose 35. 
The air entering 

through hose 35 into air cylinder 23 at the forward 
This drives the piston in cylinder 

causes arm 22 to slide away from the feeding station. As 
seen in Figure 3, the backward motion of 

The inertia of the bag causes it to be slightly opened 
as it is swung in th' way to the delivery point. The 
opening of the bag is assisted by the restraining effect 
of element 54 as described above. 

If it is desired to have additional assurance that the 
bag will open ' ' pulled away from the bag supply, 
the supply may be so arranged that the tops of the bags 
are tilted somewhat to the back. his may be done by 

by having a 
of the bag supply. 
With such 

_ bag top to pull away somewhat from the side gripped by the suction cup. 

Return of suction cup.—When the bag is removed 

hose 53 under pressure is thus forced 



When microswitch 18 is opened by the arrival of a bag 
at the feeding station, electrical energy is no longer ap 
plied to reversing switch 46, so valve 41 is not actuated 
and air continues to pass through whichever one of lines 
44 and 45 is open at the time. This forces the piston in 
cylinder 13 to complete the half cycle it is in at the 
moment and then to stop. In other words, the piston in 
cylinder 13, and also the rod 14, move into their highest 
position if line 45 is open—and into their lowest if line 
44 is open-and remain there so long as microswitch 
18 is open. 
When suction cup 24 has removed enough bags, switch 

18 is closed again because there is no longer any pres 
sure of a bag at the feeding station to keep it open. 
Reversing switch 46 is then energized, air valve 41 is actu 
ated, and air ?ows from valve 41 through either air hose 
44 or 45, depending upon the position which was occupied 
by the piston in cylinder 13 when cylinder 13 ceased op 
eration at the end of its last half cycle. If the piston 
last came to rest in its lowest position because line 44 
was then open, reversing switch (to now acts to cause 
air valve 41 to block line 44 and open line 45. Thus, 
the piston is moved upward, and its cycle of operation 
continues as described above until microswitch 18 is 
opened again. 

So long as piston rod 14 is moving up and down, pawl 
16 is moved down and up continuously by arm 15, there 
by imparting a counterclockwise motion to ratchet wheel 
17 as seen at the left of Figure 1. This causes pulley 
wheels 8 to rotate, and conveyor belts 9 to move forward 
to the feeding station, until a bag is brought forward 
far enough that it presses against microswitch 18 to 
open that switch. 

In a somewhat similar manner, guide chains 11a move 
the tops of the bags forward to the feeding station, until 
a bag is brought forward far enough that it presses against 
microswitch 126 to open that switch and cease actuation ' 
of motor 12. 
The ?rst bag presented at the feeding station is then 

gripped by suction cup 24, moved away, and presented 
at the delivery point. 
The above detailed description of this invention is given 

for clearness of understanding only. No unnecessary 
limitations should be understood therefrom, as modi?ca 
tions will be obvious to those skilled in the art. 
We claim: 
1. In a machine for opening ?at folded bags from a 

stack of such bags, a bag conveyor comprising a frame 
supporting carrying means which frictionally engages 
the edges of a stack of ?at folded bags and delivers ' 
said bags to a pick-up station, switch means for auto 
matically stopping the conveyor when the forwardmost 
bag reaches the pick-up station, a member having a suc 
tion cup mounted at one end and the other end of the 
member communicating with a reciprocating piston‘ in 
a cylinder, said piston forming a hermetic barrier in the 
cylinder, ?uid lines communicating with each side of 
the piston, and automatic means to selectively supply fluid 
pressure through said lines ?rst to one side of the piston 
to move the suction cup to the pick-up station and into 
engagement with one face of the forwardmost bag and 
secondly to the other side of the piston to move the suc 
tion cup and engaged bag away from said pick-up sta 
tion. 

2. A machine as de?ned in claim 1 in which a suc 
tion line, separate from the ?uid lines, communicates with 
the suction cup. 

3. A machine as de?ned in claim 1 having a suction 
line communicating with the suction cup and control 
means responsive to the degree of suction in the suc 
tion line between the suction therein when the cup is 
engaged with a bag face and when the cup is open, 
said control means activating and controlling the auto 
matic valve means to create the differential pressure in 
the cylinder. 
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4. An apparatus for conveying stacked bags to, and 
replacing bags removed from, a pick-up station, compris 
ing a conveyor support frame, an endless belt supported 
by the frame for carrying bags to the pick-up station 
with the stacked bag edges in contact with said belt, 
pulley means communicating with the belt to drive it, 
crank means on said pulley means, a gas cylinder having 
a piston therein, a piston rod connected at one end to 
said piston and connected at the other end to the crank 
means by connecting means which convert rectilinear 
motion of the piston rod into circular movement of the 
crank means, switch means at the pick-up station closed 
when bags are not at the station and open when bags 
are at the station, and gas pressure means responsive to 
the switch means for creating differential gas pressure in 
the cylinder on each side of the piston thereby actuating 
the piston rod to move the pulley driving the belt sup 
porting the bags. 

5. In a machine for opening ?at folded bags from 
a stack of such bags, means for conveying a stack of 
?at folded bags to a pick-up station, a member having 
a suction cup mounted at one end for engaging said 
bags at said station, the other end of said member com 
municating with a reciprocating piston in a cylinder, 
said piston forming a hermetic barrier in the cylinder, 
?uid lines communicating with each side of the piston, a 
suction line separate from the ?uid lines communicat 
ing with the suction cup, and automatic valve means to 
selectively supply differential ?uid pressure through said 
fluid lines to one side of the piston to move the suction 
cup to the pick-up station and into engagement with 
one face of a bag and to the other side of the piston 
to move the suction cup and engaged bag away from 
said pick-up station. 

6. In a machine for opening ?at folded bags from 
a stack of such bags, means for conveying a stack of 
?at folded bags to a pick-up station, a member having 
a suction cup mounted at one end for engaging said 
bags at said station, the other end of said member com 
municating with a reciprocating piston in a cylinder, 
said member having means for angular movement of the 
suction cup relative to the piston to deliver an engaged 
bag facing in another direction when moved away from 
said station, said piston forming a hermetic barrier in 
the cylinder, ?uid lines communicating with each side 
of the piston, and automatic valve means to selectively 
supply differential ?uid pressure through said ?uid lines 
to one side of the piston to move the suction cup to the 
pick-up station and into engagement with one face of 
a bag and to the other side of the piston to move the 
suction cup and engaged bag away from said pick-up 
station. 

7. In a machine for opening ?at folded bags from 
a stack of such bags, means for conveying a stack of. 
?at folded bags to a pick-up station, a member having 
a suction cup mounted at one end for engaging said 
bags at said station, the other end of said member com 
municating with a reciprocating piston in a cylinder, 
said piston forming a hermetic barrier in the cylinder, 
a suction line communicating with the suction cup, 
control means responsive to the degree of suction in the 
suction line between the suction therein when the cup 
is engaged with a bag face and when the cup is open, 
?uid lines communicating with each side of the piston, 
and automatic valve means to selectively supply differen 
tial ?uid pressure through said fluid lines to one side 
of the piston to move the suction cup‘ to the pick-up 
station and into engagement with one face of a bag 
and to the other side of the piston to move the suction 
cup and engaged bag away from said pick-up station, 
said control means activating and controlling the auto 
matic valve means to create the differential pressure in 
the cylinder. 

8. A machine as de?ned in claim 3 in which gas 
means are provided for supplying gas under super 
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atmospheric pressure to the cylinder through the ?uid 
lines. 

9. A machine as de?ned in claim 3 in which said 
member communicating with the piston and suction cup 
has means for angular movement of the suction cup to 
deliver an engaged bag facing in another direction when 
moved away from said station. 

10. In a machine for opening ?at folded bags from 
a stack of such bags, means for conveying a stack of 
?at folded bags to a pick-up station, a member having 
a suction cup mounted at one end for engaging said 
bags at said station, the other end of said member com 
municating with a reciprocating piston in a cylinder, 
said piston forming a hermetic barrier in the cylinder; 
?uid lines communicating with each side of the piston, 
automatic valve means to selectively supply differential 
?uid pressurethrough said lines to one side of the piston 
to move the suction cup to the ick-up station and into 
engagement with one faceof a bag and to the other side 
of the piston to move the suction cup and engaged bag 
away from said pick-up station, and restraining means 
to partially restrain movement of the bag engaged by the 
suction cup away from the pick-up station, said restrain 
ing means comprising a ?rst guide member pressing the 
edges of the bag at the pick-up station and of the 
bags in the stack immediately adjacent thereto and a 
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second guide member pressing the edges of-a group of 
bags in the stack back from the bags at the pick-up 
station, said ?rst and second guide members each press~ 
ing the edges of common bags away from the pick-up 
station. 
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