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UNITED STATES

1,805,111

PATENT OFFICE

CHARLES F. SPARKS, OF ST. LOUIS, MISSOURI

BAG TURNING APPARATUS

Application filed June 7%,

This invention relates to a method of, and
apparatus for turning bags, and with regard
to certain more specific features, to pneu-
matically operable bag turning apparatus.

5 Among the several objects of the inven-
tion may be noted the provision of a bag
turning apparatus adapted to turn and de-
liver bags at a high rate of speed, by reduc-
ing the time required to feed and remove the
bags; the provision of apparatus of the class
described which is highly economical of the
air required for its operation; the provision
of an improved bag turning method requir-
mg the combination of relatively few me-
chanicalelements forits successful operation;
and the provision of apparatus of the class
described which may be easily and readily
operated by comparatively unskilled opera-
tors.. Other objects will be in part obvious
and in part pointed out hereinafter.

The invention accordingly comprises the
slements and combination of elements, fea-
tures of construction, and arrangements of
parts which will be exemplified in the struc-
25 ture hereinafter described, and the scepe of
the application of which will be indicated in
the following claims.

In the accompanying drawings, in which is
illustrated one of various possible embodi-
ments of the invention,

Fig. 1is a left side elevation of the appa-
ratus, certain portions being broken away,
and shows a turned bag being tucked into de-
livery rolls; ,

Fig. 2 is a rear elevation of Fig. 1 and
shows a stack of delivered bags;

Hig. 31is a front elevation of Fig. 1;

Fig. 4 is a fragmentary side elevation

imilar to Fig. 1, but shows the bag being de-
livered to a stack, after having passed
through the delivery rolls, and shows another
bag about to be turned;

Hig. 5 is a view similar to Fig. 4 and shows
the apparatus repositioning itself just as an-
other bag is being turned therein; and

Tig. 6 is a horizontal section taken on line
6—6 of Fig. 8, and shows the shape of the
mouth of the suction casing.

Similar reference characters indicate corre-
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sponding parts throughout the several views
of the drawings.

Referring now more particularly to Fig. 1,
there is illustrated at numeral 1 a suction
blower adapted to induce an air flow from a
length of preferably sheet iron piping 3, at-
tached to a sheet ivon or like elbow 5. The
elbow 5 isin turn attached to a length of ver-
tical, preferably sheet iron piping 7. This
vertical piping 7 passes downwardly to a
valve board 9 and is flanged to engage a valve
passage 11 therein. The opening or passage
11 is rectilinear in shape, with its long side
positioned laterally of the machine. A valve
pocket 13 is formed above said board 9, just
ahead of the pipe 7 and joining with the in-
terior of the pipe 7. The joints between the
pipes 7, pocket 13 and board 9 are nominally
air tight. The purpose of the pocket 13 will
be hereinafter described.
~ The valve beard 9 rests upon the frame F of
the machine, which frame comprises right
and left u}frights 15 and 17 respectively.
These uprights comprise channel irons which
carry a laterally positioned upper angle iron
19 adapted to aid in the support of the valve
board 9. Braced to the rear of the frame F
are two fly shaft supports 21 adapted to ro-
tatably support a fly shaft 23. A receiving
table 25 is supported at the rear of the frame
F and below said fly shaft. This table is sup-
ported on an angle-iron bracket 26 and a pair
of legs 21.

Positioned between the uprights 15 and 17
is an upper air casing 29 which is fastened to
said valve board 9 and registers with the
opening 11, so that air may be drawn there-
from by the suction blower 1. *This casing 29
has a sloping and forwardly projecting por-
tion 31, into which is set a panel of glass 33
for purposes of viewing the interior. A lower
extension 35 of said upper air casing 29 is
telescoped by a lower casing 87. The upper
and lower casings, 29 and 37 respectively may
be clamped together at the telescoping por-
tions in any of their relatively adjustable po-
sitions by means of a clamp block 39, which is
pressed up against the telescopic joint by
means of adjustable fly bolts 41, passing
through a laterally supported angle iron 43,
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The iron 43 is held to said uprights 15, 17.
The purpose of this adjustment as will be
seen later, is to provide means for adjusting
the machine to accommodate particular
lengths of bags.

The lower end of the lower air casing 37 is
rounded more or less elliptically on one side,
as illustrated in Fig. 6. This is for the pur-
pose of more easily fitting a bag mouth to the
Jower end of the air casing.

Rearwardly, in the upper air casing 29, i
formed a rectangularly formed lateral open-
ing 45 with which two rollers 47 and 49 are
adapted to more or less completely register.
These rollers are rotatably supported in side
brackets 51 and 53 fastened to the rear of
said uprights 15 and 17 respectively. They
have substantially continuous and uninter-
rupted surfaces, by which is meant that the
rolls do not function as air valves themselves.
The lower roller 47 is gudgeoned in a rotat-
able manner but is positively held in one posi-
tion as far as any linear movement is con-
cerned. It is mounted on a shaft 55 which
57 adapted to be ro-
tated counter-clockwise (Figs. 1, 4 and 5).
By this means the lower roller 47 rotates coun-
tor-clockwise. It is adapted to snugly en-
gage the vesilient lower lip of the opening
45 as it rotates, and also engages the ends of
the opening.

The upper roller 49 is rotatably gudgeoned
in substantially vertically formed slots 59 of
the brackets 51 and 58. It rests on and con-
tacts with the lower roller 47 by gravity and
is therefore driven thereby in a clockwise
manner. It may be downwardly spring
pressed, if desired. This upper roller 49
movably engages the upper resilient lip of
the opening 45 in various vertical positions of
said roller and also engages the ends of said
opening. End play in both rollers is con-
ventionally prevented. The lower rolier
shaft 55 is provided with & pinion 61 at the
end opposite its pulley end. This pinioa 61
is adapted to engage with and drive a main
cam gear 63 rotatably held on a stud 64, which
stud 64 is made fast to the said brackets 53.
Tt is evident from the above that the cam gear
63 will rotate in a clockwise dirvection. The
rear ratio between the pinion 61 and the cam
gear 63 is approximately six to one.

The cam gear 63 carries an inside cam stud
65 for the purpose of operating a fly shaft
mechanism, to be described; and an outside
camming stud 67 for the purpose of operating
a valve gear and tucking mechanism, also to
be described. The inside stud 65 is located at
a greater radius on the gear 63 than the out-
side stud 67.

The fly shaft mechanism which is operated
by the stud 65 comprises a four bar linkage L
having a pendulous crank 69 suspended from
an overhanging bracket 71 (the bracket being
formed with the said bracket 53). This crank
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69 is adapted to be swung rearwardly by en-
gagement of the stud 65 during approximate-
Iy one-half of one revolution of said stud.
While not engaged by the stud 65, the crank
69 tends to hang downwardly and rest against
the outer end of the said stud 64 which sup-
ports the gear 63.

The remainder of the four bar linkage L
comprises a second crank 73 fastened to said
fly shaft 23 and a connecting rod 75 joining
the cranks 69 and 78. The fly shaft 23 is
provided with a plurality of radially extend-
ing fly fingers 77, which lie horizontally when
the four bar linkage L is swung into its
outermost position by the pin 65. When the
said linkage Ii is in its innermost position,
with the pendulous crank 69 resting against
the stationary stud 64, then the outer ends of
the fiy fingers 77 are adapted to be positioned
at a point just beneath the line of contact C
between the rolis 47 and 49. A return spring
79 is provided for normally holding the four
har linkage I, in its retracted position with
the pendulous erank 69 resting against the
stationary stud 64. It is evident from the
above that the 180 degree upward movement
of the pin 65 results in the fly fingers 77 mov-
ing from their more or less upright sloping
position, down to their horizontal position
and back up to said upright sloping position.
The movement of the fly shaft is consequently
of a high velocity, which serves useful pur-
poses hereinafter to be made clear. It should
e noted that the fly fingers reach out hori-
zontally over the delivery table 25 when
swung downwaidly.

Taterally formed across, and inside of the
lower end of the casing 29, is a rock shaft 81.
This shaft 81 passes from the interior of the
casing 29 at suitable openings on each side,
adaptedtopreventexcessiveleakageofair,and
is rotatably borne in hearings 88 located on the
uprights 15 and 17. At a point outside of the
g 29, and to the lefi of the cam gear 63
orward projection, the rock shaft 81 is
provided with a crank 85, adapted to normal-
iy rest upen a pin 87 projecting inwardly

sm the biacket 58, During about 90 de-
s of movement of the pin 67, the crank

nguged by said pin 67, whereby the rock
[ s oseillated through a suitable angle.
y the interior of the casing 29 the rock shaft
' is provided with preferably five forward-
ping tieking fingers 89, the ends of
which are adapted o be closely juxtaposi-
tioned to the line of contact C of the rolls 47,
49, when the crank 85 rests on the pin 87.
Vhen the crank is in its uppermost position,
due to the action of the revolving pin 67, then
the ends of the tucking fingers are withdrawn
from their position near the line of contact
C of the volls 47, 49.

The vock shaft 81 is also provided in the
casing 29 with two upwardly extending sup-
porting rods 91, which carry a more or less
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arcuate, preferably aluminum valve plate 93.
This valve plate 93 is of a length adapted to
span: and close the opening 11, and of a width
adapted to also laterally close said opening.
The oscillations of the rock shaft 81 are such
as to move the tucking fingers as described,
and to move the valve plate 93 into and out of
register with the opening 11. When the tuck-
ing fingers 89 are in forward position, then
the valve plate 93 is adapted to obstruct the
passage 11, and when said tucking fingers are
n their rearward position, then said valve
plate 98 is-adapted to move from its obstruct-
ing position. When the valve plate 98 moves
fromy its obstructing position, it is adapted to
move into the recess or pocket 18. The de-
scribed: valve is adapted primarily to ob-
struct the passage of air, rather than to posi-
tively and completely shut off its flow. This
means that the described rugged type of valve
may be used. A spring 95 is adapted to nor-
mally draw the crank 85 down against the
stop 87, that is, when the cam stud 67 is not
engaging therewith. This closes the air valve
and puts the fingers 89 into tucking position.

A grating, eomprising fingers 97, fastened
to a cross bracket 99, is provided to obstruct
the passage through the casing 29 at regions
above the vollers 47, 49. The plurality of
fingers 97 are arranged in staggered relation-
ship with-respect to the tucking fingers 89 (in
an end elevation). They are curved and
reached from a point just above the rolls 47,
49, and slope downwardly and forwardly to a
point somewhat within said bulged portion
51, and below said rolls, In sideward pro-
jection the grating fingers 97 are intersected
by the movable staggered tucking fingers 89.
The grating fingers 97 are adapted to obstruct
the upward passage of objects, tending to
feed them toward the rolls 47, 49, and yet
permitting a free and unobstructed passage
of air.

In order to conveniently juxtaposition the
mouth of bags to the lower mouth of the air
casing 37, there is provided a horizontal bar
101, beneath which, the knees 103 of an op-
erator are positioned. - A supply of bags are
slid over the operator’s knees along the bar
101 from which position the bags may be
picked up one at a time to be fed to the
machine.

The timing of the machine is as follows:

For each revolution of the control or cam
gear 63 one bag is delivered on to the table
25. The longest length permissible for the
bags with the present embodiment will be ap-
proximately three times the girth of the lower
roller 47. The widths of the bags are lim-
ited to the widths of the rollers but may be
less. The fly fingers will make a complete
cycle or oseillation while the gear 63 turns
through one-half of one revolution. The
rocker shaft 81 oscillates through one valve
operating and tucking cycle, while the gear
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63 turns through 90 degrees. The cyclic ac-
tiong of the fly fingers and of the rock shaft
mechanigm are phased at approximately 40
degree intervals on the gear 638, the rock
shaft mechanism being adapted to open the
air valve at a suitable period ahead of the
turning operation of the fingers 77,

The operation of the machines is as follows:

The operator picks the bag up from the rod
101, grasping i$ at its corners, and positions

"its mouth next to and around the lower mouth

of the casing 37. The air valve is then opened
as illustrated in Fig. 5, and the tucking fin-
gers 89 are in their non-tucking forward po-
sitions. The driving pulley 57 is rotating as
described. The fly fingers are just returning
from their delivery positions. The draft of
air up through the casings 37, 29 and pipe 7

uwickly turns or snaps the bag inside out, up
into the casings 29, 837, The casings 29 and
37 have been predeterminately adjusted so
that under these conditions the now upper
edge of the bag is positioned just under the
ends of the tucking fingers: The upper end
of the bag is somewhat pressed up against the
rolls 47, 49 because of the rearwardly slant-
ing grating fingers 97 and the tucking fin-
gers 89, ig. 5 indicates that the pin 65 is
permitting the last portion of the return ac-
tion of the four bar linkage L, while the pin
67 has abeut reached the maximum with re-
gaxd to its effect on the rock shaft 81.

The next critical point of operation is il-
lustrated in Fig. I, in which the pin 67 has
permitted: the rock shaft 81 to cause closing of
the air valve and the ends of the tucking fin-
gers to approach the line of contact of the
rollers 47, 49. The vesult of this ig, that the
upper edge of the bag is positively fed in
toward the line of confact € se that the roll-
ers grip it andi deliver it out over the fly fin-
gers 77 as illustrated by the dotted arrow in
Fig. 1. The bag is flattened. The pin 65
has gone out of cooperation with the crank
69. The rock shaft 81 will not be cyclically
operable again for some 270 degrees from
the Fig. 1 position, while the four bar link-
age will be operated within about 150 degrees
of operation of the gear 63. This, in view of
the six to one ratio between the pinion 61 and
gear:63 means that within about two-and one-
halt revolutions of the rolls 47, 49, the bag
will be completely fed out of the rolls 47, 49,
to & position on and above the sloping fly
fingers 77. At this latter instant the pin 65
re-engages the crank 69, whereby the fly fin-
gers are suddenly swung downwardly, carry-
ing the bag with them. - About two revolu-
tions of the roller 47 are used in causing the
fingers 77 to descend. The fingers stop short-
ly at their horizontal position whereat the
bag descends to a stack on the table 25. The
resistance of the air holds the bags tightly to
the fingers as they swing.

At the time that the fly fingers 77 are about
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horizontally positioned, the pin 67 re-engages
the crank 85 to escillate the rock shaft 81 to
a position corresponding to the one finally
reached in Tig. 5. Tt may be noted that by
turning the air valve shut as the bag is fed
through the rolls 47, 49, that all danger is
avoided of crumpling the bag by a current
of air from below as the bag is held at the
rolls.

It is evident that the operator may view

the entire turning and delivering process
through the glass 33 and make proper manip-
ulations when trouble is encountered. It
should be noted, that after the operator has
once brought the mouth of the bag up to the
mouth of the lower casing 87, that she reaches
for another bag with the other hand. By
the time the first-named bag has been drawn
into the rolls 47, 49, the second-named bag
has been manipulated by the free hand for
rapid delivery by both hands to the mouth
of the casing. The machine action is en-
tirely automatic as the operator feeds bags
to the ‘device, but should the operator miss
in delivering the bag to the mouth of the ap-
paratus, no harm is done as the next suction
event will take place as usual when the op-
erator does deliver a bag. Tt should also be
noted that the slidable upper roller 49 tends
to always keep the slot closed out of which
the bag emerges. It may be spring pressed
against the roller 47, if desired. The rollers
47, 49, feed out the bag, and at the same time
function as an air trap. When the bag widths
are less than the widths of the rolls, the pos-
sible leakage is negligible and of no particu-
lar consequence as the upper air valve 93 is
shut when the bags feed out of the machine.

The time required for sucking air through
the casing is of short duration, so that by
timing several machines out of step and con-
necting their air lines in parallel to the suc-
tion line, a blower of sufficient power for in-
termittent operation on one machine, may
he used for continuously operating several
of them.

The use of a vertical casing for the draft
of air for turning is of great value as regards
ease of operation of the machine. By this
means of vertically holding upturned bags,
they may be placed directly in front of the
operator, with the line of openings squarely
to the line of movement of the operator’s
arms while feeding them to the casing, which
is located at a convenient level and close up
to the unturned bags. The importance of thus
holding the unturned bags in connection with
the vertical casing comprises permitting feed-
ing with the least and quickest movement
of the operator’s arms and hands without the
added useless motion of other parts of her
hody. It permits a comfortable sitting posi-
tion tending to rapidity and ease of work.

The unturned and turned bags may be sup-
plied to the rod 101, and removed from the
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table 25, respectively in suitable batches. A
neat stack of bagsis had on said table 25.

It will be seen from the above that means
including the valve 93 are had beyond the
predetermined point at which the rolls 47, 49
are located for intermittently drawing air
past the roll surfaces.

In view of the above, it will be seen that the
several objects of the invention are achieved
and other advantageous results attained.

-As many changes could be made in carry-
ing out the above constructions without de-
parting from the scope of the invention, it is
intencded that all matter contained in the
above description or shown in the accom-
panying drawings shall be interpreted as
illustrative and not in a limiting sense.

I claim:

1. A bag turning machine comprising a
substantially vertical casing, valved means
for intermittently drawing air upwardly in
the casing to turn a bag therein, and dis-
charge rolls forming a portion of the wall
of the casing at an upward point adapted to
feed bags from said casing, said means for
intermittently drawing air being operable
independently of the roll surfaces.

9. A bag turning machine comprising a
substantially vertical casing, means for
drawing air upwardly in the casing to turn
a bag therein, discharge rolls forming a por-
tion of the wall of the casing at an upward
point, adapted to feed bags from said casing,
and a valve above the rolls adapted to inter-
cept the flow of air when the rolls are dis-
charging a bag.

3. A Dbag turning machine comprising a
substantially vertical casing, means for in-
termittently drawing air upwardly in the
casing to turn a bag therein, discharge rolls
forming a portion of the wall of the casing
at an upward point, adapted to feed bags
from said casing, and tucking means adapt-
ed to feed turned bags into said rolls, the said
air-drawing and tucking means being oper-
able independently of the roll surfaces.

4. A bag turning machine comprising a
substantially vertical casing, means includ-
ing a valve for drawing air upwardly in the
casing to turn a bag therein, discharge rolls
forming a portion of the wall of the casing
at an upward peint adapted to feed bags
from said casing, and tucking means adapt-
ed to feed turned bags into said rolls, said
tucking means being synchronized with the
valve to be operable when the valve is in
closed position.

5. A bag turning machine comprising a
substantially vertical casing, means includ-
ing a valve for drawing air upwardly in the
casing to turn a bag therein, discharge rolls
forming a portion of the wall of the casing
at an upward point adapted to feed bags
from said casing by a plurality of revolutions,
and tucking means adapted to feed turned
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bags into said rolls, said tucking means be-
ing synchronized with said valve to be oper-
able when the valve is in closed position, and
means for stacking the bags as they arve fed
out from said rolls.

6. A bag turning machine comprising a
casing, means for drawing air through the
casing to turn a bag therein, discharge rolls
forming a portion of the wall of the cas-
ing, adapted to feed bags from the casing
by a plurality of revolutions for each bag,
valved means for interrupting the flow of
air, and a tucking mechanism adapted to
divert bags to the rolls when the said flow
is interrupted.

7. A bag turning machine comprising a
casing, means for drawing air through the
casing to turn a bag therein, discharge rolls
forming a portion of the wall of the casing
adapted to feed bags from the casing, valved
means for interrupting the flow of air, and
a tucking mechanism adapted to divert bags
to the rolls when the said flow is interrupted,
and means for stacking the bags as they
emerge from the rolls comprising synchro-
nized positively operating fly fingers adapted
to receive and remove the bags as they are
fed from said rolls.

8. A bag turning machine comprising a
casing, means for drawing air through the
casing to turn a bag therein, discharge rolls
forming a portion of the wall of the casing
adapted to feed bags from the casing by a
plurality of revolutions for each bag,

valved means for interrupting the flow of

air, and a tucking mechanism adapted to di-
vert bags to the rolls when the said flow is
interrupted, and means for stacking the bags
as they emerge from the rolls, said valved
means, tucking means, and stacking means
being synchronized to function in the said
order.

9. In bag turning apparatus a casing,
means for drawing air through the casing to
turn a bag therein, a plurality of bag eject-
ing rolls cooperating with the casing and
tarning in contact with the turned bags,
means for positively pressing the bags into
contact with the rollers whereby said rollers
automatically feed them from the casing, and
a grating in the casing beyond the rolls adapt-
ed to prevent passage of the bags from the
casing except through the rolls and tending
to force the turned bags toward the rolls.

10. In a bag turning apparatus, a vertical
casing, means for producing an upward draft
of air therethrough to turn a bag therein, a
plurality of ejecting rolls whose circumfer-
ences are substantially less than the length
of a bag to be turned, said rolls cooperating
with said casing and adapted to feed bags
from said casing.

11. In bag turning apparatus, a vertical
casing, means for producing an upward draft
of air therethrough to turn a bag therein, a

5

plurality of ejecting rolls whose circumfer-
ences are substantially less than the length of
a bag to be turned, said rolls cooperating with
said casing and adapted to feed bags from
said casing and means assoclated with the said
ejecting means adapted to horizontally stack
the ejected bags.

12. A bag turning machine comprising a
casing, means for inducing an intermittent
flow of air through said casing, said flow of
air being adapted to turn a bag into the cas-

70
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ing at one end thereof, a pair of rolls forming

a part of the casing adapted to eject said bag
from said casing, substantially uninterrupted
surfaces on said rolls and coordinated auto-
matic means adapted to direct the closed end
of the bag to said rolls whereupon the bag is
fed between said rolls and out of said casing.

18. A bag turning machine comprising a
casing, means for intermittently drawing air
through the casing to turn bags therein and
discharge rolls having substantially uninter-
rupted surfaces, said rolls forming a portion
of the wall of the casing and being adapted
to feed bags therefrom, said means for inter-
mittently drawing air, drawing air past the
roll surfaces.

14. A bag turning machine comprising a
casing, means for intermittently drawing air
through the casing to turn bags therein, dis-
charge rolls having substantially uninter-
rupted surfaces, said rolls forming a portion
of the walls of the casing and being adapted
to teed bags therefrom, said means for inter-
mittently drawing air, dvawing air past the
roll surfaces and automatic means for tucking
the ends of the bags between said rolls.

In testimony whereof, I have signed my
name to this specification this 5th day of June,

1926.
CHARLES F. SPARKS.
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