
United States Patent (19) 11) 3,802,157 
Elms et al. (45) Apr. 9, 1974 

54 AERODYNAMIC BAG OPENING 3,242,634 3/1966 Frydenlund....................... 531385 X 
APPARATUS 2,851,838 9/1958 McIntyre et al.................. 531385 X 

76) Inventors: Jack B. Elms, 12182 Ora Dr.; 
Donald D. Clouse, 1 1891 Stephanie, 
both of Garden Grove, Calif. 92640 

22 Filed: Mar. 2, 1972 

(21) Appl. No.: 231,287 

52 U.S. Cl...................................... 53/385, 53/190 
(5ll Int. Cl............................................. B65b. 43/36 
58) Field of Search............................... 53/385, 190 

(5 6 References Cited 
UNITED STATES PATENTS 

3,508,379 4/1970 Noyes et al....................... 53/.385 x 

Primary Examiner-Travis S. McGehee 

57 ABSTRACT 
A body member has first and second surfaces which 
intersect, air being directed from the second surface 
across the intersection aerodynamically to form a re 
gion of reduced pressure above the first surface adja 
cent to the intersection. The first surface of the body 
member is adapted to receive at least one flat un 
opened bag the closed edges of which are opened by 
the region of reduced pressure to intercept the air di 
rected from the second surface. 

9 Claims, 8 Drawing Figures 
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AERODYNAMIC BAG OPENING APPARATUS 

The present invention relates to bag opening appara 
tus and more particularly to a bag opening device 
whereby bags are opened by a region of reduced pres 
sure formed by the aerodynamic flow of air. 

In the field of bag opening apparatus, it has been the 
general practice to employ fans or blowers to perform 
the opening of bags by impinging the air stream directly 
on the bag openings to intercept and lift the edges of 
the bag to be opened. Although such devices have 
served the purpose, they have not proved entirely satis 
factory under all conditions of service for the reason 
that considerable difficulty has been experienced in de 
veloping a stream of moving air to reliably separate the 
edges of the opening of a closed bag and difficulties en 
countered in sequentially opening a multiplicity of lay 
ered unopened bags. 
Those concerned with the development of bag open 

ing devices have long recognized the need for appara 
tus having reliable and consistent performance. The 
present invention fulfills this need. 
One of the most critical problems confronting design 

ers of bag opening devices has been the difficulty in se 
quentially opening a multiplicity of layered unopened 
bags, one at a time, in a dependable and repeatable 
manner. This problem is overcome by the present in 
vention. 
The general purpose of this invention is to provide a 

bag opening device which embraces all the advantages 
of similarly employed devices and possesses none of the 
afore-described disadvantages. To obtain this, the pres 
ent invention contemplates a unique aerodynamic flow 
of air which forms an area of reduced pressure whereby 
the closed edges of layers of flat unopened bags consis 
tently and reliably are separated and lifted apart in se 
quence to enable each bag to be further opened by di 
rectly intercepting the flow of air. 
An object of the present invention is the provision of 

an aerodynamic flow of air for opening flat closed bags. 

Another object is to provide reliable and consistent 
opening of a multiplicity of layered unopened bags by 
the aerodynamic flow of a stream of air, 
A further object of the invention is the provision of 

a bag holding hinge for clamping and holding multiplic 
ity of layered, unopened bags whereby the bags are 
consistently and reliably opened by the aerodyanamic 
flow of a stream of air. 

Still another object is to provide a wicket holding de 
vice to secure a multiplicity of layered unopened bags 
whereby the edges of the bags are free to lift under the 
aerodynamic influence of a moving stream of air. 
Yet another object of the present invention is the 

provision of a bag opening device having a surface 
thereon upon which a multiplicity of layered bags may 
be clamped in a manner whereby the topmost layers of 
bags are maintained substantially flat to prevent the 
premature opening by the edge of the underlayers of 
bags intercepting the aerodynamic flow of a moving 
stream of air. 
Other objects and many of the intended advantages 

of this invention will be readily appreciated as the same 
becomes better understood by reference to the follow 
ing detailed description when considered in connection 
with the accompanying drawing in which like reference 
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2 
numerals designate like parts throughout the figures 
thereof and wherein: 
FIG. 1 illustrates a side view of the preferred embodi 

ment of the present invention with layers of bags 
mounted thereon; 
FIG.2(a and b) illustrate front and top views, respec 

tively, of a multiplicity of layered bags to be opened by 
the present invention which bags are engaged by a 
wicket holder. 
FIG. 3 illustrates a pictorial view of an opened and 

unopened bag typical of the type to which the present 
invention is applied; 
FIG. 4 illustrates a pictorial view of an embodiment 

of the present invention utilizing an air deflector and a 
wicket holder for the bags to be opened; 
FIG. 5 illustrates a pictorial view showing detail of 

the air deflector illustrated in FIG, 4; 
FIG. 6 illustrates a cross sectional view of the bag 

mounting surface having depressions to receive the 
edges of the bags held thereon; 
FIG. 7 illustrates a cross section of a pictorial view of 

the present invention showing one embodiment of a 
hinge for holding the bags to be opened; and 
FIG. 8 illustrates an alternate hinge embodiment for 

holding bags to be opened. 
Turning now to FIG. 1, body member 10 has inter 

secting surfaces 9 and 11 thereon. The intersection of 
surfaces 9 and 11 form ridge 12. Layers of bags 13, 
which are to be opened, are placed on surface 11 and 
attached thereto by U-shaped wicket 15 which engages 
holes in bags 13, passes through body member 10 and 
is secured to body member 10 by a retaining device 
such as spring 17 and spring retainer 19 attached to 
each end of the wicket. Although not illustrated, other 
retaining devices are contemplated by the present in 
vention and may take the form of a simple metal angle 
bracket fastened to the underside of body member 10 
adjacent the wicket ends to force the wicket ends 
toward the bag end of body member 10 and away from 
the fan end of body member 10. The bending action of 
the bracket holds the wicket securely and forces the 
bags toward the fan to enhance the opening process. 
Fan 21 is attached to surface 9 and directs air there 
from across ridge 12 in the direction of the arrow. The 
moving air aerodynamically lifts the edge of the top 
most bag 23 of the multilayered bags 13, causing the 
bag to open and intercept the directed air. 
FIGS. 2(a) and 20b) illustrate a typical set of bags 13 

which are engaged by wicket 25. FIG. 2(a) illustrates 
an end view of layered bags 13 held by wicket 25 pass 
ing through openings in the bags. The ends of wicket 25 
may be bent as illustrated by dashed lines 29 as an al 
ternate method of holding the wicket in place on the 
bag opening body member 10 of FIG. 1. 
FIG. 2(b) illustrates a top view of layered unopened 

bags 13 showing openings 27 therein through which 
wicket 25 is inserted. 
FIG. 3 illustrates unopened bag 13 and open bag 23 

typical of the type processed by the present invention. 
The bags have openings 27 by which they may be held 
by a wicket or other pinlike projections. Each bag has 
slits 31 to enable the bag to "balloon' and lift in re 
sponse to the aerodynamic opening action of the pres 
ent invention while one edge or lip of the bag opening 
is held securely, 
FIG. 4 illustrates a pictorial view of the invention 

showing body member 10 and intersecting surfaces 11 
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and 9 with unopened layered bags 13 mounted on sur 
face 11 and held thereon by wicket 15 adjacent ridge 
12 formed by the intersection of surfaces 11 and 9. Fan 
33 is mounted on the underside of body member 10 op 
positely disposed to surface 9 and directs air through an 
opening in surface 9 (not illustrated) to intercept air 
deflector 35 mounted over the opening whereby air is 
directed across surface 9 toward, ridge 12 to aerody 
namically lift and intercept the topmost bag 23 of lay 
ered bags 13 thereby opening bag 23 as illustrated. 
FIG. 5 shows air deflector 35 in greater detail 

mounted on surface 9 of body member 10. Opening 37 
in body member 10 permits air to be directed from the 
underside of body member 10 through opening 37 to 
intercept air deflector 35. Air deflector 35 further has 
lip 39 which generates turbulence in the air issuing 
from deflector 35 to enhance the aerodynamic opening 
feature of the present invention. 
FIG. 6 illustrates a cross sectional view of body mem 

ber 10 showing depressions or grooves 41 thereon to 
receive the thick edges of the multilayered unopened 
bags 13 thereby permitting the topmost layers of bags 
to be maintained substantially flat to prevent the edges 
of underlying bags from prematurely intercepting mov 
ing air and being opened. Bag 23 illustrates the position 
of an opened bag on the top of the layers. 
FIG. 7 shows a cross section of body member 10 illus 

trating hinge 43 fastened to surface 9. One leaf of 
hinge 43 is moveable and is biased by spring 48 to 
clamp the edges or lips of the layered bags 13. Projec 
tion 45 on the movable leaf of hinge 43 passes through 
one of the pair of openings 27 in the edges of bags 13 
and into opening 47 in body member 10 to secure the 
bags to body member 10. Although only one projection 
45 is illustrated, in this cross section view, another pro 
jection is provided to engage the other opening of the 
pair of openings 27 in bags 13. The holding or movable 
leaf of hinge 43 has opening 51 centrally located to 
allow the direct stream of air passing from surface 9 to 
intercept the edge of the topmost layer of bags lifted by 
the aerodynamic flow of air. Lever arm 49 is attached 
to the movable leaf of hinge 43 to enable the operator 
to release and insert bags thereunder. 
FIG. 8 illustrates an alternate hinge arrangement 

wherein pin 53 is attached to body member 10 upon 
which pin both the multilayers of bags 13 are secured. 
Although there is only one pin 53 illustrated, there is 
another to provide a pair of pins on body member 10 
to engage the pair of openings 27 in bags 13. The 
clamping leaf of hinge 43 has a slot 55 therein to re 
ceive pin 53. The clamping leaf of hinge 43 further has 
a slot 57 cut therein so that the end portion of the leaf 
may be bent upwards and away from the bags to release 
the bag edges and allow the edge of the topmost bag to 
move freely upward as the topmost bag is opened. Arm 
49 is attached to the clamping leaf of hinge 43 to en 
able the operator to release and insert the layers of bags 
which are to be opened. 
Operation of the invention can best be described by 

reference to FIG. 1. Fan 21 directs air across surface 
9 and over ridge 12 creating a region of reduced pres 
sure on surface 11 adjacent to ridge 12 similar to the 
region of reduced pressure created above an airplane 
wing as air moves from the leading edge over the top 
of the wing. This region of reduced pressure causes the 
edge of the topmost bag of the layers of bags 13 to be 
aerodynamically lifted. As the bag edge lifts, it inter 

O 

15 

20 

25 

30 

35 

40 

45 

SO 

55 

60 

65 

4 
cepts the flow of air and is opened into the position il 
lustrated by bag 23. Heretofore all prior art devices 
have utilized the direct stream of air striking the bag 
edges to perform the opening operation. The aerody 
namic lifting of the bag edge as taught by the present 
invention insures each bag to be opened reliably and 
consistently even when the edges of the bag opening 
are tightly closed. 
Although the present invention contemplates the use 

of plastic bags, other types of materials may be utilized. 
It is also contemplated within the scope of the present 
invention to use sliding rubber grommets, angle brack 
ets, bending and other techniques and devices of a 
holding nature to secure the ends of the wicket bag 
holders when they are passed through body member 
10. Threaded wickets may also be used and fastened to 
body member 10 by means of threaded nuts. 

It now should be apparent that the present invention 
provides a bag opening device which may be employed 
in conjunction with layers of flat unopened bags for 
opening the topmost bag in sequence by the formation 
of an aerodynamically reduced pressure region over 
the edge of the bag opening. 
Although particular components and device configu 

rations have been discussed in connection with the spe 
cific embodiment of a bag opening device constructed 
in accordance with the teachings of the present inven 
tion, others may be utilized. Furthermore, it will be un 
derstood that although any exemplary embodiment of 
the present invention has been disclosed and discussed, 
other applications and apparatus arrangements are pos 
sible and that the embodiments disclosed may be sub 
jected to various changes, modifications and substitu 
tions without necessarily departing from the spirit of 
the invention. 
We claim: 
1. Apparatus for opening bags comprising: 
a body member having at least first, second and third 

surfaces, said third surface having an opening 
therein which communicates with said second sur 
face and through which opening moving air may be 
directed to said second surface, said first and sec 
ond surfaces intersecting across which intersection 
moving air may be directed aerodynamically from 
said second surface to form a region of reduced 
pressure above said first surface adjacent said in 
tersection, said second surface being shaped to re 
ceive and direct moving air adjacent thereto 
toward said intersection, said first surface being 
shaped to receive at least one flat unopened bag, 
the edges of which are separated and opened by 
said region of reduced pressure; 

means attached to said body member for moving air 
through said opening in said third surface to said 
second surface; and means attached to said second 
surface for directing air from said opening in said 
third surface across said second surface towards 
said intersection to form said region of reduced 
pressure. 

2. The apparatus for opening bags described in claim 
1 wherein said directing means has an edge which pro 
duces turbulence in the moving air deflected thereby to 
enhance the aerodynamic formation of said region of 
reduced pressure. 

3. The apparatus for opening bags described in claim 
2 wherein said first surface further includes two longi 

- tudinal depressions therein located perpendicular to 
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said intersection and spaced to receive the longitudinal 
edges of the multiplicity of layered flat unopened bags 
whereby the extra thickness of the bag edges is offset 
to maintain the topmost layers of bag substantially flat 
to prevent the edges of the bags underneath the top 
most bag from intercepting the direct air flow and 
being prematurely opened thereby. 

4. The apparatus for opening bags described in claim 
3 further including means to receive and hold on said 
body member a wicket engaging layers of flat un 
opened bags. 

5. The apparatus for opening bags described in claim 
3 further including a hinge having one leaf thereof fas 
tened to said second surface adjacent said intersection 
and having a movable leaf biased to clamp and hold the 
edges of a multiplicity of layered unopened bags adja 
cent the openings thereof which may be placed upon 
said first surface. 

6. The apparatus for opening bags described in claim 
5 wherein siad movable leaf of said hinge has the outer 
most portions thereof formed at an angle with respect 
to a center portion of the leaf so that the center portion 
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6 
of the leaf engages and clamps the multiplicity of lay 
ered bags to the first surface and the outermost por 
tions of the leaf do not engage the bags whereby the 
corners of the topmost bag adjacent said intersection 
are free to lift when the bag is opened. 

7. The apparatus for opening bags described in cliam 
5 further including an opening in the central region of 
said movable leaf of said hinge to enhance the opening 
of bags clamped thereunder by permitting the edge of 
the bag opening to directly intercept the flow of air 
after being aerodynamically lifted by said region of re 
duced pressure. 

8. The apparatus for opening bags described in claim 
7 further including pins mounted on said first surface 
adjacent said intersection upon which bags may be en 
gaged and held. 

9. The apparatus for opening bags described in claim 
7 further including projections mounted on said mov 
able leaf of said hinge to engage and hold bags clamped 
thereunder. 
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