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The present invention relates generally to bag han-
dling machines and more particularly to a bag filling ma-
chine which automatically opens a flattened bag, pre-
sents the opened bag to a source of material to be placed
in the bag, and then delivers the filled bag to a bag seal-
ing device or other suitable mechanism.

A great many varieties of products, particularly food
products such as potato chips, pop corn, macaroni and
the like, are packaged in bags made of cellophane or other
clear synthetic plastic material. Ordinarily, the opera-

tions of opening and filling the bags are carried out to a ¢

greater or lesser extent by hand. Mechanical devices
have been designed to assist an operator in one or more
of the several steps involved in packaging material in this
way but no fully automatic machine is known which is
able to perform all of these steps.
operations are routine they become very monotonous
when repeated and it is difficult for an operator to main-
tain a high rate of output over an extended time. One of
the big advantages of performing these operations by
machinery is the increased rate of output and conse-
quently the greatly decreased cost of performlng these
operations.

Hence it becomes a general object of my invention to
provide a completely automatic machine for filling bags.

More particularly, it is an object of my invention to
provide a mechanism that opens a bag, catries it from
the point at which bags are supplied to a location at which
the bag is filled, and then carries the filled bag on to an-
other location where the bag is removed from the machine
for seahng or other purposes.

It is also an object of the invention to provide mech-
anism forming a part of a machine of the character de-
scribed that holds a bag open and supports it as the bag
is moved from one position to another and filled.

It is also an object of the invention to provide means
for mounting and successively operating a plurality of
such mechanisms in timed relation with each other in
order to obtain a higher output than would be possible
with a single bag manipulating mechanism.

These objects and advantages of my invention are
attained by rotatably mounting a table on a frame and
moutting on the table a plurality of bag holding heads.
Each of the heads is provided with a plurality of movable
members each having at one end a bag engaging and
supporting finger. In order to move the fingers relative
to each other in the proper timed relationship, there is
provided a plurality of annular cams which are concen-
tric with the head.

Each bag holding head is mounted on the table to tilt
in a manner that raises or lowers the bag engaging and
supporting fingers for the purpose of inserting and remov-
ing these fingers from a bag. Another cam concentric
with the table is provided to effect the proper tilting move-
ment of the heads. The cams and the table being con-
centric with each other are conveniently driven by an as-
sembly of concentric sleeves which are connected at one
end to driving means which moves the table intermit-
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tently in a forward direction while the cams have an
oscillating movement since they periodically advance and
are then restored to their initial position. This driving
mechanism is preferably driven from a final drive shaft to
which other cams are connected in order to bring about a
proper timing of the motions of other parts with respect
to the movement of the table.

How the above objects and advantages of my invention,
as well as others not specifically referred to herein, are
attained will be more readily understood by reference to
the following description and to the annexed drawings, in .
which:

Fig. 1 is a plan view of a bag handling and filling ma-
chine constructed according to my invention, many of
the duplicate parts being broken away or removed fer
simplicity of illustration:

Fig. 2 is an enlarged vertical median section through
the machine of Fig. 1 on line 2—2 thereof;

Fig. 3 is a plan view of the annular cam assembly for
controlling movement of the bag holding fingers taken
on line 3—3 of Fig. 2;

Fig. 4 is a partial horizontal section on line 4—4 of
Fig. 2 through the top cam for raising and lowering the
bag holding fingers;

Fig. 5 is a fragmentary developed side elevation of
the top cam, on line 5—5 of Fig. 4;

Fig. 6 is a view similar to Fig. 5 but taken on line 6—6
of Fig. 4; ‘

Fig. 7 is a fragmentary plan view on line 77 of Fig.
2 illustrating the cams operating mechanism for control-
ling removal of the bags from the magazine;

Fig. 8 is a horizontal section and plan view on line 8—8
of Fig. 2 illustrating the drive for intermittently advanc-
ing the table and for oscillating the two cams concentric
therewith;

Fig. 9 is an enlarged fragment of Fig. 8 showing only
the rotating cam and its follower for oscillating the upper
cams;

Figs. 10 and 11 are enlarged fragments of Fig. 8 show-
ing successive positions of the Geneva drive;

Fig. 12 is an enlarged fragmentary plan view showing
a portion of the rotating table and one complete assem-
bly carried thereby of bag opening and holding fingers;

Fig. 13 is a fragmentary vertical transverse section on
line 13—13 of Fig. 12;

Fig. 14 is a fragmentary plan view on line 14—14 of
Fig. 13;

Fig. 15 is a fragmentary plan view on line 15—15 of
Fig. 13;

Fig. 16 is a fragmentary plan and section on line 16—16
of Fig. 13;

Fig. 17 is a fragmentary plan on line 17—17 of Fig.
13;

Fig. 18 is a fragmentary view similar to Fig. 13 show-
ing the assembly tilted with the bag holding fingers in
raised position;

Fig. 19 is a chart showing the relative timing of various
operations during one revolution of the final drive shaft;

Fig. 20 is a fragmentary perspective showing the bag
holding fingers and how they engage the sides of one type
of bag;

Fig. 21 is a view similar to Fig. 13 but showing a modi-
fied form of finger assembly adapted to hold a different
type of bag; and

Figs. 22, 23 and 24 are fragmentary perspective views
of the bag holding fingers of Fig. 21 showing respectively
the steps of inserting the fingers into the bag, holding
the bag open, and closing the bag.

General description

As an introduction to the more detailed description
which follows, the principle elements of the machine will
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first be pointed out. The machine has a rotating table
indicated generally at 10 (Fig. 2) which is driven inter-
mittently and which carries a plurality of traveling heads
or assemblies individually indicated generally at 12, each
of which includes a plurality of members opening and
supporting paper bags terminating in finger-like portions.
A supply of paper bags is held in magazine 14, and as
each assembly 12 moves opposite the magazine, the fin-
gers drop into a bag and spread apart to engage the side
walls of the bag. The bag is then opened as the table
moves the assembly in a clockwise direction, as viewed
in Fig. 1, to a filling position underneath a spout which
feeds into the bag the contents, such as potato chips,
macaroni, or other material to be packaged. The filled
bag is then advanced by steps as table 10 rotates until the
bag is finally delivered to the rails of sealing apparatus
indicated generally at 15, when the fingers are moved to-
ward each other and lifted out of engagement with the
bag. The spreading action of the fingers is controlled by
an assembly 17 of annular cams, while the vertical com-
ponent of finger motion is controlled by an upper cam 2s-
sembly 18, cam assemblies 17 and 18 being movable rela-
tive to table 10 and each head 12. Table 19 and the two
cam assemblies 17 and 18 are actuated in synchronism
with each other by three concentric, separately movable
sleeves 21, 22, 23 which surround central post 2¢ and are
inclosed within housing 24. These sleeves are actuated
by suitable drive mechanism connected to their lower ends
and receiving power from final drive shaft 29 which is
operatively connected to a driving motor of any suitable
kind or other desired source of power, not shown, through
primary drive shaft 25.

Table 10 is located at the top of the machine. The
hub 10a of table 18 is attached to middle sleeve 22, the
table being rotated by the sleeve. At its lower end, sleeve
22 is attached to the hub of gear 27 which is shown in
plan in Fig. 8. Gear 27 is driven by arm 28 mounted
upon final drive shaft 29.

Gear 27 and arm 28 are the driven and driving mem-
bers respectively of a Geneva mechanism. Gear 27 has a
series of angularly spaced, radially extending slots 27a
which open to the periphery of the gear. The number
of slots equals the number of assemblies 12. Shaft 29
and arm 28 revolve continuously at a constant speed.
Roller 28a on the end of arm 28 enters a slot 274 as
indicated by dot-dash line in Fig. 11, and engages the
sides of the slot to advance gear wheel clockwise as shown
in Fig. 12. When the driven gear has been advanced an
amount equal to the angular spacing between successive
slots 27a, the roller leaves the slot as shown in full lines
in Fig. 11. Gear 27 is thus intermittently moved, always
in a forward direction, and remains stationary between
such movements.

To hold the driven gear fixed between periods of ad-
vancement, an escapement-type of locking mechanism is
provided consisting of circular indentations 27b in the
rim of gear 27 between slots 274, and a mating, approxi-
mately semi-circular locking member 26 mounted on the
hub of arm 28. As shown in Figs. 8 and 11, indentations
27b conform to the curvature of the periphery of the lock-
ing member 26 to engage the periphery of gear 27 at
successive indentations and thus hold it against rotation.
With this construction, the driven gear is advanced only
intermittently by the driving element even though the
driving element, in this case arm 28, revolves continu-
ously. Another result of this construction is that for each
complete revolution of shaft 29 and gear 28, gear 27 and
sleeve 22 are turned a predetermined fraction of one
revolution, the fraction being one-tenth in the present case.
Of course, any other suitable type of intermittent drive,
such as a pawl or interrupted gear, may be substituted for
the Geneva elements 27 and 28; but the Geneva drive is
preferred because of its smooth acceleration and decel-
eration.

Rotating table 10 has mounted upon it a plurality of
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bag-holding heads or finger assemblies 12, there being
ten such heads in the embodiment of the machine illus-
trated herein; but it will be understood that my inven-
tion is not limited to any specific number of these heads.
Each head 12 is pivotally mounted on a pin 30 held in
bracket 31 which is rigidly fastened to the raised mar-
ginal flange of table 10, as shown particularly in Figs.
2 and 13. The axes of the several pins 30 lic in a
common plane parallel to the plane of revolution of
table 10, which in this case is horizontal so that each
head 12 is capable of individual swinging movement
in a vertical arc about a horizontal axis.

Operating heads

Each head 12 has a cylindrical bearing 32 which
journals pin 30 and has an arm 33 that extends radially
inward from pivot pin 30. Also formed integrally with
bearing 32 is the flat, plate-like portion 35 of the head
to which the various moving parts are connected. This
portion 35 of the head extends generally outward of
bearing 32.

As may be seen particularly from Figs. 12 and 13,
each head assembly 12 is provided with a plurality of
members for manipulating the paper bags, these mem-
bers being divided into two pairs which cooperate with
each other to open a bag and hold it in open position
for filling. These bag manipulating members terminate
in bag engaging portions which. hereinafter are referred
to as fingers, the fingers of one pair being designated
as 34 and the fingers of the other pair as 36. The two
fingers 34 of the first pair of bag manipulating elements
are plate-like members that are resilient to conform to
the sides of the bag, as may be seen from Figs. 12 and
20; and the fingers are attached one to the outer end
of arms 38 and 39, which arms are slidably mounted
on headplate 35 for longitudinal movement. One of
the arms, here 39, has a curved part 39a shaped to sup-
port the far finger 34 without crossing the open mouth
of the bag B (see Fig. 12). The two arms 38 and 39
are relatively movable in order to move the two bag
holding fingers 34 toward and away from each other
in order to engage and disengage the bag. Each arm
38 and 39 carires at its inner end a rack 40, the two
racks being disposed parallel to each other and engaging
gear 42 on opposite sides thereof. As may be seen
particularly from Fig. 13, gear 42 has on its underside,
integrally formed therewith, a second smaller gear 43,
the two gears being rotatably mounted upon fixed pin
44, Gear 43 meshes with gear 45 securely affixed to
the upper end of shaft 46 which is rotatably mounted
in a suitable journal bearing in plate 35.

To the lower end of the shaft 46, there is secured
hub 49 (see Fig. 17) which carries an integrally formed
arm 50 on the outer end of which is mounted roller 51.
Roller 51 is a follower which. rides against the outer
periphery of annular cam 52 as shown also in Figs. 12
and 16. The construction of the cam will be described
in detail later.

As shown in Fig. 12, above plate 35 is tension spring
54 which is fixed at one end to plate 35 and attached
at the other end to finger carrying arm 39. The pull
of spring 54 normally urges inwardly arm 39 and the
finger 34 carried thereby. Since the two arms 38 and
39 are mechanically interconnected through racks 48
and gear 42, arms 38 and 39 and the two fingers 34
always move equally and simultaneously but in opposite
directions. Consequently, the pull of spring 54 is also
communicated to arm 38 which is thus normally urged
outwardly until the bag engaging finger 34 carried there-
by occupies the dot-dash position of Fig. 12. Here it
is close to or in contact with the other finger 34, also
in dot-dash lines. This pull of the spring is also com-
municated through gears 42, 43 and 45 to shaft 4§,
causing shaft 46 to turn until roller 51 engages lower
cam ring 52. As will be explained in greater detail
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later, the two fingers 34 occupy the. collapsed: or re-
tracted position in which they are substantially in en-
gagement with each other only when follower 51 engages
the “dwell” portion 52a of cam 52. which is. the. portion
of cam 52 of minimum diameter. An increase in the
diameter of the cam at 52b to the larger diameter sec-
tion 52¢ causes follower 51 to move radially outward
from the center of the machine, rotating shaft 46 in a
clockwise direction as viewed from above. This an-
gular movement of the shaft is. magnified through the
gear train 45, 43, 42 and transmitted to racks 490 so
that fingers 34 are spread apart, their movement being
in a direction substantially radial of table 10.

Each operating head 12 also carries. a second pair of
bag engaging fingers 36 which. are formed as the down-
wardly bent forward ends of horizontal rods 55, shown
in Figs. 13 and 20. The other or rear ends of rods
55 are each held in a knob 56 rotatably mounted on
plate 35 by a pin 57a extending vertically through boss
57. To the lower end of the pin is affixed collar 58
having an arm 59 by means of which the collar and
pin may be rotated.

The two arms 59, each of which controls the swinging
movement of one finger arm 55, are individually con-
nected by links 6€ to two angularly spaced arms. 61, see
Fig. 16, formed integrally with collar 62 which. is rotat-
ably mounted upon shaft 46. Collar 62 is free to turn
on shaft 46, but it is resiliently comnected to plate 35
in order to apply to the collar a force which. normally
tends to spread fingers 36 apart to the dot-dash position
of Fig. 12.

For this purpose, collar 62 has in its upper face a
semi-circular slot 63, as shown in Fig. 14. In this slot
is compression spring 65 which at one end of the slot
bears against the collar. At the other end, spring 65
bears against pin 66 which extends upwardly from the
collar into a hole in headplate 35 of the same diameter
as the upper end of pin 66. Thus the pin is fixed rela-
tive to body 35 but can move within the slot in the collar
as the collar is rotated in a counter-clockwise direction
viewed in Fig. 13, which movement compresses spring
65. The normal expansive force of spring 65 tends to
rotate collar 62 in a clockwise direction indicated by
arrow 67, pin 66 being fixed, and such movement of
the collar is communicated through links 60 and arms 59
to buttons 56 which rotate to bring fingers. 36 to the
dot-dash position of Fig. 12. Although the movement
of each finger 36 is, strictly speaking, in an arc and
therefore not exactly perpendicular at all points to the
direction of movement of fingers 34, which move in
linear paths, the movement of the two fingers 36 may
be described as being in a direction transverse to the
direction of movement of fingers 34.

Also locsely mounted upon shaft 46 and directly below
collar 62, is another similar collar 69. The two collars
are resiliently interconnected in a manner to allow limited
relative rotation. Lower collar 69 carries compression
spring 76 in an arcuate slot 71 in the upper face of the
collar, as shown in Fig. 15. Spring 70. bears at one end
against pin 72 in the slot, the pin extending upwardly
from collar 69 into a bore in the underside of collar 62.
The other end of compression spring 70 bears against
the body of collar 69 at the opposite end of the slot. It
will be seen by a comparison of Figs. 15 and 14 that pins
72 and 66 normally are at or near the opposite ends of
their respective slots, compared with each other. Thus
clockwise torque is transmitted from. collar 69 through
spring 79 to pin 72 and then to collar 62; while torque
in a counterclockwise direction (as viewed in Fig, 15)
is transmitted directly from the collar to pin 72.

Springs 65 and 70 provide a force which constantly
urges arms 55 and fingers 36 toward the separated posi-
tion shown in dot-dash lines in Fig. 12. As it will become
apparent in further description, this pressure of the fingers
keeps them in constant engagement with the side walls of
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the: paper bag and also keeps. the bag walls tight. at all
times. Furthermore, the two springs limit the force which
can be applied to the bags by fingers. 36 to the strength
of the weaker of the two springs. In this way the fingers
may be moved together or apart by cam means subse-
quently described while the resilient connection afforded
by the pin and spring arrangement not only limits the
amount of force applied to the paper bag by fingers 36 to
values: permitted by the strength of the paper- bag but
also permits a variation in the position of the fingers
when inside a bag to accommodate them to any inequali-
ties in the size of the: bags.

Finger operating cam

Collar 69 has a radially extending arm 73 which car-
ries on its outer end roller 74. Roller 74 rides over the
outer periphery of upper cam ring 75 of assembly 17 (see
Figs. 12 and 16), the contact between the cam follower
and the cam causing oscillation of arm 73 and collar 69
as the outside diameter of cam 75 varies. In.this way cam
75 controls the movement of bag holding fingers 36.

The two cams 52 and 75 comprising cam assembly 17
are annular in shape and are arranged one above the
other. They surround and are at approximately the same
level as table 10. The two cams are fixed relative to
each other and are attached to the upper end of conically
shaped support 77. This support is provided at its inner
and lower portion with hub 774 by which the housing is
secured in any suitable way to- outer sleeve 21, as shown
in Fig. 2.

Cam drives

In order to obtain relative movement between ring
cams 52 and 75 and their respective followers 51 and 74
to operate the bag holding fingers, cam assembly 17 oscil-
lates about central shaft 20. This oscillatory motion is
imparted to. the cam assembly through outer sleeve 2%
which. is driven at its lower end by collar 78 which is
affixed to the sleeve in any suitable manner. Collar 78
has a radial arm 79 which is operatively connected to
one end of link 8¢ as shown i Figs. 8 and 9, the other
end of the link being connected to one arm of bell crank
831 which is pivotally mounted at 82 to the base of the
main frame of the machine. The other arm of bell crank
81 carries a roller 8%a which rides in cam slot 83 of rotat-
ing cam member 84 keyed, or otherwise fastened, to drive
shaft 28. Cam slot 83 has twoe arcuate sections 83a¢ and
83b of constant radius, the latter section being of greater
radius than the former. Connecting these two arcuate
sections, are two straight transition sections of changing
radius with respect to the center of shaft 29 which is the
axis of rotation of cam member 84. As shaft 29 re-
volves cam 84, follower in siot 83 remains fixed relative
to the cam axis while in one of sections 83a or 83b of
uniform radius; but in the straight transition sections of
changing radius, the follower moves toward or away
from the axis of shaft 29. This motion causes bell crank
81 to oscillate about its pivot 82. The oscillatory motion
of bell crank 81 is communicated by link 80 to arm 79
and collar 78, thus producing an oscillatory motion of
outer sleeve 21, cam support 77, and cam assembly 17.
The oscillation of cam assembly 17 produces movement
of the two cams 532 and 75 relative to heads 12 as the
cams are periodically advanced and subsequently restored
to starting position.

As also seen in Fig. 9, there is a second bell crank
86, similar to crank 81, pivotally mounted to the machine
frame at 87. One arm of the bell crank carries follower
864 which also rides in cam slot 83 to oscillate bell crank
86 as cam 84 rotates, in the same manner as just described
for crank 84. This oscillatory motion of bell crank $6
is communicated through link 88 to arm 89 of collar 90.
Collar 90 is keyed, or otherwise fastened, to innermost
sleeve 23 at the lower end of the sleeve, as shown in Fig.
2. The upper end of the sleeve is secured to upper cam
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18 which tilts the heads and thus controls the vertical
movement of the bag engaging fingers in order to insert
and remove the fingers from a bag.

Head tilting cam

Cam 18 is circular in outline when viewed in plan, as
in Fig. 1. As shown in Fig. 2, it is preferably made in
two parts fastened together in order to facilitate forma-
tion of a horizontally facing cam slot 92 in the vertical
peripheral surface of the cam. This cam slot 92 around
cam 18 has a uniform width adapted to receive a roller
follower 93 on the inner end of arm 33 of each head
12. Since the center of gravity of each operating head
lies radially outward of the pivot 30, each follower 93 is
gravity biased to press against the upper face of slot 92.
Although, for this reason the upper face may be regarded
as the primary face for operating purposes, it is parallel
to the lower face which is shown in plan in Fig. 4 at 18a.

Starting with the level section of slot 92 indicated in
Fig. 4 at 924, the slot rises over a short distance at 925,
This inclined portion of the slot may be considered to be
an upward incline because the relative movement of the
cam and follower 93, as indicated by the arrows in Fig. 6,
is such as to elevate the follower as it moves around the
cam. After the inclined section 925, the cam slot pro-
ceeds around the cam at what may be termed the upper
level 92¢ until a downwardly inclined section 924 is
reached at which point the slot returns to the lower level
924, The section 924 is regarded as downwardly inclined
because each cam follower 93 moves downwardly as it
passes through this section.

For reasons which will be more fully explained later,
1 prefer that a portion of the upper level 92c have a
toothed or serrated outline as illustrated in Fig. 5. How-
ever, this configuration is optional and may be omitted
if desired. Also, the length of this wavy section is op-
tional and occupies only a portion of the full length of
the upper level 92c.

Bag supply

Paper pags B are fed to the operating heads from
magazine 14, shown in Figs. 1 and 2. The magazine
is supported on arm 95 carried on housing 24. This ar-
rangement permits the magazine to be raised or lowered
or shifted angularly around the central post to bring it
into the proper position to feed bags to the operating
heads.

Although any other suitable type of bag feeding maga-
zine may be used, I have found that the arrangement
herein shown and described is particularly advantageous.
This magazine comprises a pair of upright parallel side
walls 96 between which is located a downwardly and
inwardly inclined plate 97 which forms the bottom of the
magazine and upon which the bags rest. Bags are in-
serted in the magazine from the rear, the side away from
the machine, and move forwardly to the open front of
the magazine which faces the operating heads. The
bags in the magazine are more or less loosely stacked
and as they move forward they straighten up so that the
front bag is substantially vertical. This position of the
bags is maintained by reciprocating pressure plate 99
which part of the time presses lightly against the front
bag of the stack to keep it in the desired position, but
which is periodically retracted to the position of Fig. 2
in order to permit the foremost bag to be withdrawn from
the magazine. Plate 99 has a vertical operating face
which is always maintained in this position because the
plate is mounted by means of parallelogram linkage 100
upon fixed bracket 101 which in turn is carried upon
housing 24.

Parallelogram linkage 100 has pivotal connections at
its four corners that allow plate 99 to move back and
forth in a horizontal direction. Spring 102 is attached
at one end to bracket 101 and at the other end to an ele-
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ment of parallelogram 100 and normally pulls the pres-
sure plate away from the bags and the magazine.

Movement of the plate against the bags in opposition
to spring 102 is produced by engagement of roller 103,
which is mounted on the parallelogram linkage, with
rotating cam 104, which is mounted on the upper end of
drive shaft 29, as shown in Figs. 2 and 7. While roller
103 engages the dwell portion 1044 of cam 104, which
portion is of constant diameter, plate 99 is retracted as in
Fig. 2; but as the roller moves on to the cam portion 1045
of larger diameter, plate 99 is moved into engagement
with the bags in magazine 14 and held there so long
as the roller rides against the cam section 104b.

In order to receive fingers 34 and 36, the front bag in
the magazine is opened by pulling the leading wall of the
bag away from the magazine, that is toward the left
as viewed in Fig. 2 and then opening the bag fully by
an air blast. This is done with air nozzle 106 directly
above the front bag and one or more suction cups 107
engaging the leading wall of the bag. The air blast into
the bag is adequate to open the bag once it is pulled free
of the magazine by the suction cups. Suction cups 107
are mounted upon parallalogram linkage 100 and con-
sequently move relative to the bags in magazine 14, the
forward faces of the cups being approximately vertically
aligned with the operating face of pressure plate 99.

Suction cups 107 are connected to a vacuum pump of
suitable characteristics, not shown in the drawings, but
which will be readily understood by those skilled in the
art. Vacuum may be applied to the top cups through
any suitable means, here shown as including flexible hose
108 and tube 109 which is also used as part of the struc-
ture for supporting the upper vacuum cups in place on
linkage 100. Another branch of hose 108 is connected
directly to the lower cups 107.

In order to control the intermittent application of
vacuum to all cups 107, hose line 108 is provided with
solenoid operated valve 110 which is normally closed,
the valve being mounted upon switch 111 which controls
the action of the solenoid. Switch 111 is actuated by
cam 112 attached to the upper end of drive shaft 29 just
above cam 104.. Cam 112 turns in contact with roller
114 on the operating arm of switch 111. Cam 112 has
operating section 112a of larger diameter which, when
it engages roller 114 as in Fig. 7, moves the operating
arm of switch 111 to a position in which the switch is
closed, thus energizing the solenoid of valve 110 and
opening the valve. When valve 110 is open, the vacuum
pump is connected through lines 108 to cups 107, causing
the forward wall of the leading bag to adhere to these
cups.

In order to control the. timing and duration of the
supply of compressed air to nozzle 106, a solenoid oper-
ated valve 115 is placed in the supply line 116 which
leads from a suitable source of compressed air, not shown
in the drawings, to nozzle 166. In the drawings, only
fragments of airline 116 are shown at the nozzle and the
solenoid valve since the location of this line is immaterial
and its construction may be of any conventional type.
Valve 115 is normally closed, shutting off the air supply
to nozzle 106. The valve may be mounted upon the
body of switch 117 which controls the action of the sole-
noid in the air valve. The switch in turn is actuated by
rotating cam 118 fastened on final drive shaft 29 and in
contact with roller 119 on the operating arm of switch
117. Cam 118 is provided with an operating section of
larger diameter which, when in engagement with roller
119, moves the operating arm of switch 117 to a position
in which switch is closed, thus energizing the solenoid
of valve 115 and allowing air to pass through airline 116
to nozzle 106 above the leading bag in the magazine.
This air supply is maintained for a sufficient length of
time to insure that the bag is fully opened. After this
cam roller 119 moves to a section on cam 118 of smaller
diameter at which time control switch 117 is opened and

-
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air valve 115 is allowed to return. to its normal closed
position.

- Commo:r drive

It will be apparent from the foregoing description that
shaft 29 is the common final drive to all of a number of
different elements; and since these several elements are
driven from shaft 29, they are all driven in timed rela-
tion to each other and to the shaft. Cams 112, 104, 118
and 84 and Geneva arm 28 are all drivingly connected
to shaft 29 and the time relation between the motions
. which they control is determined by the angular posi-
tions of these elements relative to shaft 29 which is a
common base.

Drive shaft 29 is driven from primary drive shaft 25
which may be connected directly to a motor, not shown,
or other suitable source of power, or it may well be the
output shaft of a variable speed unit of any conventional
style. Shaft 25 is drivingly connected to shaft 29, as by
a worm and gear arrangement. The worm is not shown
in the drawings but the driven gear is indicated at 120
and is mounted upon sleeve 121 which is fastened onto
shaft 29 to drive the latter.

The bag handling machine described herein is planned
for use in conjunction with a weighing machine as a. typi-
cal source of material to be placed in the bags. The
weighing machine weighs out a measured quantity of ma-
terial, as for example macaroni, potato chips, or other
material. The open bags are filled with this material by
gravity through a filling spout 125 which is positioned
directly above each open bag while stationary and held by
a set of fingers 34 and 36. This spout is indicated in Figs.
11 and 12 in dot-dash lines as it is a part of the weighing
machine or other material supplying apparatus.

Although not limited to use in conjunction with other
machines, my present invention has a particular ad-
vantage the fact that it is designed to be one of a series of
machines which mechanically transfer measured amounts
of material into bags and seal the bags effecting a me-
chanical transfer of the bags from one machine to an-
other. For this purpose, my bag filling and handling
machine may be.used in conjunction with a suitable type
of bag sealing means indicated generally at 15. The de-
tails of the particular bag sealer are not limitative upon
the present invention and the sealer may be any one of a
number of conventional types of devices; however, as
typical of such bag sealers I show herein a portion of a
bag sealer which is particularly suited to receive bags
from my bag filling machine. Sealer 15 consists of a
frame 1390 supporting a series of pulleys 131 and 132 over
which pass two parallel flexible belts 133. Over a por-
tion of their path, the two belts are guided by a pair of
rails 135 which cause the belts to move parallel to and in
engagement with each other. The initial portion of rails
135 is arcuate and conforms to a portion of the path of
fingers 36, the remainder of the rails being straight and
tangent to said path. This permits a flat paper bag to be
delivered to the belts as they come together around pulleys
132 and to receive this bag over that portion of the belt
run which is coincident with the path of flngers 36. After
transfer, fingers 36 are withdrawn from the bag which is
carried by and between the two belts to sujtable sealing
means, which is normally of the heat-sealing type but may
be of any other type. In order to drive the sealing ma-
chine intermittently and in timed relation with the bag
filling machine, ring gear 126 is mounted on the upper
side of Geneva gear 27 to move therewith, shown in Figs.
2 and 8. Gear 126 meshes with pinion 127 fastened on
vertically extending shaft 128 which is thus rotated in-
termittently and serves as a drive shaft for the sealing
mechanism indicated generally at 15.

Operation

Ta studying the operation of the machine, it is con-
venient to base the discussion on a cycle of operation
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equivalent to. one revolution of shaft 29 as this is the
common. drive to. which: all: movements can be referred.
Fig. 19 is a chart showing in: a. qualitative or approximate
manner the relative positions, of or movements controlled
by the several cams attached to or driven by shaft 29 dur-
ing one revolution of the shaft and represents graphically
much of the following description. It should be referred
te frequently. At the beginning of such a cycle, the parts
may be assumed to be all stationary, except for final
drive shaft 29 and to occupy the positions shown in Fig.
2 except that the head at station #1 adjacent magazine
14 is raised as in Fig. 18.

It is well to start discussion with the operation of open-
ing a paper bag at magazine 14, as this is the first opera-
tion performed on a bag in order to prepare the bag for
receiving the fingers 34 and 36 which expand and hold the
bag. Assuming that plate 99 and suction cups 107 are
initially in the retracted position of Fig. 2, their first
movement is foward the right into engagement with the
leading bag in magazine 14. This is accomplished by
rotation of cam 104 bringing the high point 104b of the
cam into engagement with follower 103. As the bags
move forwardly down inclined bottom plate 97 of the
magazine, either under gravity or by pressure of a fol-
lower, not shown, they may move too far and the action
of plate 9% is not only to straighten up the bags but also
to keep them in the proper position. At the same time
suction cups 107 are moved forward and come into. con-
tact with the leading wail of the front bag in the
magazine.

After suction cups 167 are in contact with the bag,
cam section 1324 engages roller 114 and actuates switch
1i% to energize the operating solenoid of valve 110,
thus placing cups 107 in communication with the vacuum
pump. The reduction of pressure in the cups causes the
bag to adhere firmly to the cups. Consequently, when the
cups are returned to the position of Fig. 2 by spring 102
when follower 183 returns to the dwell portion 104a of
cam 164, the forward wall of the bag is pulled away
from the rear. wall, as indicated in Fig. 2. This opens
up the top of the paper bag to receive the blast of air
from the nozzle above the bag. The air jet fills the bag
and opens it fully. The air jet is not required on all bags
but is especially helpful on some styles, especially a very
long bag. The bag is now ready for insertion of fingers
34 and 36. After these fingers are inserted in the bag and
spread apart to grip the bag, as will be explained, cam
112 rotates to the point where the arm of switch 111 is
released and valve 118 is closed, cutting off the connec-
tion of the suction cups to the vacuum pump. Similarly,
cam 118 releases the arm of switch 117 which opens,
allowing valve 115 to close and shut off the air supply to
nozzle 186. Between valve 110 and cups 107, the line
is open to the atmosphere, releasing the wall of the bag
from the vacuum cups. This concludes the operations ef-
fected by cams 164, 112 and 118; and, as may be seen
by reference to Fig. 19, the cams merely continue. ro-
tating to be restored to their starting position.

Thus one rotation of shaft 29 moves cams 104, 118
and 132 through one complete revolution and moves the
parts actuated or controlled by these cams through one
complete cycle of their operation. In the same manner,
the revolution of shaft 29 moves other mechanisms
through one complete cycle of operation except for table
10 and the heads 12 carried thereby. There being ten op-
erating heads on the table, gear 27 is designed to ad-
vance the table one-tenth of a revolution at each move-
ment, that is, the table advances by a step equal to the
interval between successive operating heads 12. Thus the
table and any given head go through a complete cycle of
cperation for every ten revolutions of drive pinion 28.

In following the operation of table 10 and the oper-
ating heads, it is convenient to start with one head 12 in
the stationary position at magazine 14 and to follow: that
head through a complete revolution of the table which
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carries the head through a total of ten positions or sta-
tions occupied during the times that the table is station-
ary. This is an earlier point in the cycle than has been
reached in the above description.

As the table moves into the first position (station #1
of Fig. 1) adjacent magazine 14, roller 93 on arm 33
is riding on the lower level 924 of cam slot 92. Thus
the position of this roller relative to upper cam 18 is
approximately that shown at 93a in Fig. 6. Since arm
33 is depressed about pivot 30, the outer end of head
12 is raised, as indicated in Fig. 18, and bag fingers 34
and 36 are high enough to be above the forward bag
in magazine 14. Head 12 is in this inclined position
with the fingers raised when the table stops with the head
at magazine 14 at what may be considered the start of
a cycle.

The next movement of the head is to the horizontal
position, as shown at the right haind side of Fig. 2, in-
serting fingers 34 and 36 into the upper end of the lead-
ing bag of the magazine which has been opered as de-
scribed above to receive the fingers. This movement of
the head takes place while table 10 is stationary and re-
sults from movement of cam 18 relative to the head in a
counterclockwise direction, assuming table 10 to move
clockwise. Such movement of the cam is produced by ro-
tation of cam 84 which, during about 50° of its rotation
to the position of Fig. 9 from the position of Fig. 8,
moves the follower on bell crank 86 outwardly away
from shaft 29 (as follower 81a moves from 83a to 83b),
rocking bell crank 86 in a cunterclockwise direction as
indicated by the arrow in Fig. 9. This movement is
communicated through link 29 to inner sleeve 23 to
cam 18. The angular movement of cam 18 is sufficient
to shift follower 93 from the position 93¢ to the po-
sition 93b on cam 18, as indicated in Fig. 6. This rel-
ative movement causes roller 93 to travel over inclined
cam section 92b to the upper level 92c of the cam slot.
The change in elevation of roiler 93 tilts head 12 about
pivot 30 and drops fingers 34 and 36 as in Figs. 2 and
13. The top line of Fig. 19 shows this downward tilt-
ing of head 12.

With all four bag holding fingers now within the open
end of the bag, the next motion is to spread only the
two fingers 36 sufficiently to grip the sides of the bag
at the fold in the bag. This spreading motion of fingers
36 is produced by movement of cam assembly 17 in a
counterclockwise direction which moves upper ring 75
relative to cam follower 74 sufficiently to cause the fol-
lower to traverse inclined cam surface 75a (see Fig. 3),
moving the follower from the inner portion of smaller
diameter of the cam to the outer portion of larger di-
ameter. The counterclockwise movement of cam as-
sembly 17 is produced as a result of rotation of cam
member 84 which moves the follower on bell crank 81
outwardly from shaft 29 as it passes from cam section
83a to section 83b, rocking bell crank 81 in a counter-
clockwise direction and shifting sleeve 21 counterclock-
wise, as viewed in Fig. 8. Compare Figs. 8 and 9. Fin-
gers 36 are now spread apart into engagement with the
bag, the pressure of the fingers placing the bag walls
in tension and assuring an adequate frictional grip be-
tween the fingers and the bag. 1t should be noted that
the outward movement of the fingers is limited by the
size of the bag and is not determined by the extent of
the outward movement of follower 74 riding on cam
75. By virtue of the resilient connection afforded by
springs 65 and 70, fingers 63 can stop their outward
movement when the bag is stretched open and before
follower 74 ceases its radially outward movement.

At this time the bag occupies a positicn as indicated
by dot-dash lines at B’ in Fig. 12 with fingers 36 in the
dot-dash position placing the bag walls under tension.
Fingers 34 are collapsed or retracted toward each other
so that the mouth of the bag is closed. This position
of the fingers is maintained until after the head leaves

10

15

20

25

30

40

60

65

75

12

station #1 and fingers 34 are clear of magazine 14, when
they are expanded by relative radial movement to open
the bag, as indicated at B in Fig. 11.

After fingers 36 are spread to grip the bag firmly,
roller 28a on arm 28 enters a slot 27a of Geneva gear 27
and table 10 is rotated one-tenth of a revolution, mov-
ing the head from station #1 to station #2. During
most of the period of table movement, cam assembly 17
is stationary, as may be seen by reference to Fig. 19;
and the table rotation moves lower follower 51 over
cam 52 from section 52a to section 52¢. In traversing
inclined section 52b, the follower moves radially outward
of the table, rotating shaft 46 and spreading fingers 34
in the manner explained above. As fingers 34 spread,
fingers 36 are pulled toward each other slightly to the
full line position of Fig. 11. This spreading of fingers
34 occurs during the movement of the head away from
the magazine 14, but it must not occur too early in the
movement or too rapidly in order to avoid having the
outer finger 34 strike the sides of the magazine.

During the terminal period of the movement of the
head from station #1 to station #2 clockwise, cam 17
and 18 in that sequence also move clockwise to resume
the positions occupied at the commencement of the
cycle. The return counterclockwise movement of cam
assembly 17, which includes lower ring 52, is timed to
take place after or approximately at the time the fingers
are fully spread; and fingers 34 are spread apart as in-
dicated at B in Figs. 12 and 13 by the time that the
head has moved into and come to rest at station #2.
It will be noted that arms 36 have been moved slightly
inwardly and the open upper end of the bag has now
been fully opened to a generally oval shape. The bag
mouth and the bag engaging fingers appear as in Fig.
20. Filling spout 125 is positioned immediately above
the bag at this station in order to discharge material into
the open bag and fill it.

Although 1 describe filling spout 125 as being located
to fill the open bag while stationary at station #2, my
invention is not necessarily limited to this particular po-
sition of the filling spout. If more convenient, the spout
may be located at a subsequent station.

It will be apparent from the foregoing description
that each revolution of the common drive shaft 29 ad-
vances any given head 12 from one station to the next
successive station. Thus after a bag is filled at station
#2, the table carries it successively through the several
positions of stations #3, #4, #5, #6 and #7 during
which the bag is held by the expanded fingers. During
this portion of its travel, the only operation performed
upon the filled bag is to vibrate or jar it sharply in order
to tamp or pack down its contents. This is accomplished
by providing cam 18 with a series of projections 138 as
shown in Fig. 5. As the table advances intermittently,
follower 93 rides over these projections, thus imparting
to the head a sharp vertical vibration which packs down
the contents of the bag. This vibratory motion may be
imparted to the head during any portion of the travel
between stations #2 and #7 that may be found desir-
able.

During the travel of the head from station #2 to sta-
tion #7, cam follower 93 is riding on the upper level
92¢ of cam slot 92 in top cam 18. Cam followers 51
and 74 controlling fingers 34 and 36 respectively are at
this time riding over the relatively long circular portions
52¢ and 75b of cams 52 75 respectively. As a conse-
quence, the head is advanced at the same level and the
bag gripping fingers undergo no change in position. How-
ever, during travel from station #7 to station #8 fin-
gers 34 and 36 are disengaged and removed from the
bag.

The first step -in this operation is to move fingers 34
toward each other, collapsing the open end of the bag
until the side walls of the bag are as close together as
possible. This motion of the fingers takes place as follow-
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er 51 passes over inclined section 52d of cam. 52 (see
Fig. 3) and moves. on to. the dwell portion: 52a of the
cam, which is the portion of smaller diameter. The bag
is now held only by fingers 36 which have again moved
outwardly to the dot-dash position of Fig. 12 under
the force applied to these fingers by spring 65. In this
collapsed position, the bag is received by and between
belts 133 of sealing means 15, the belts gripping the bag
just below fingers 36. As soon as the bag is firmly held
by the two belts fingers 36 are moved inwardly toward
each other a sufficient distance to relieve their pressure
upon the bag walls. This latter movement of fingers 36
takes place as follower 74 passes over inclined section
75¢ of cam 75 to engage the circular portion of smaller
diameter on the cam.

Both sets of fingers 34 and 36 are now free of any
gripping engagement with the bag walls, although they
are still within the mouth of the bag which is being
supported entirely by the sealing means. The fingers are
next removed from the bag by tilting head 12 about pivot
3¢. This tiiting movement of the head takes place when
follower 93 moves over downwardly inclined cam slot
section 924 (Fig. 4) to the lower level 924 of the cam
slot. This motion ‘drops the cam follower with respect
to cam 18, raising the outer end of the head and elevat-
ing the bag gripping fingers to the position of Fig. 18, as
indicated at the right hand side of Fig. 2. These mo-
tions are not shown in Fig. 19 but are accomplished in
the squence given during the bag travel from the position
of station #7 to the position of station #8 so that when
the head comes to rest at station #8 the fingers are en-
tirely free of the bag.

To facilitate transfer of the bag from the rofating
table to the moving parallel belts 133 of the sealer, it is
preferable to drive belts 133 intermittently so that their
movemerit coincides with the bag movement and they are
stopped when the head is not rotating. This synchro-
nism between the rotating table and the sealer belts is
most readily accomplished by driving the sealing means
from shaft 128; but the invention is in no way limited
thereto.

From the position of station #8, the traveling head
stops at two more stations and then is moved again into
the position of station #1 where its cycle of operation
is. completed and a new cycle, similar to the one already
described, is started. No movement of the bag engaging
fingers takes place during the travel from station #8 to
the starting position of station #1 so that the fingers come
into this starting position in contracted positions with
respect to each other and elevated above the top of the
forward bag in the magazine 14.

Modified form

The machine as described so far has been designed to
handle a common type of flat bag having two walls, front
and back, connected directly together around three edges,
as seen best in Fig. 20. Wiih certain minor modifications,
the machine is easily adapted to handle an expansion type
of bag B1 having a reentrant fold or bellows-type gusset
along each side, as shown in Figs. 22 to 24. The modi-
fications to the bag holding fingers are relatively simple
and are of two different types, as may be seen by reference
to Fig. 21.

In the first place, fingers 34a may be modified by ex-
tending the thin resilient plate to substantially the width
of the bag. The end of each plate is preferably curved
on a relatively short radius, as shown in Fig. 21, in order
to prevent cutting the paper of the bag on the end of the
plate when the bag is under tension.

The other modification consists of changing the mech-
anism for moving fingers 364 in such a manner that the
motion of the fingers is reversed in direction from that
previously described. This is done because with this
type. of bag, as shown in Figs. 22 and 23, fingers 36a
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engage the bag on the outside instead of on. the inside
as in' Fig. 20: The change in: motion: of the fingers: is
accomplished without any change. in mechanism: except
that collar 62. is rotated about 120° around shaft 46
with: the result that the positions of the: two: arms: 61 on
collar 62 are shifted about. 120° counterclockwise from
their former positions, as may be seen. in Fig. 21 by com-
parison with Fig. 12. As a result, a- given: motiony of
collar 62 pulls on connecting links: 60 rather than pushes;
or vice versa, thus moving knobs 56 and: finger arms. 554
in an angular direction opposite to that resulting from
the same motion of collar 62 in the structure shown in
Fig. 12. Fingers 36a are now moved toward each: other
when they were previously moved apart and vice versa:

With this modified: form of apparatus, the operation: is
exactly the same as already described except for the
change in the movement of bag holding fingers 36a.
When the suction cups open up the top of the front
bag in magazine 14, it appears somewhat as shown in
Fig. 22. Fingers 34« are inserted in the open end of the
bag while fingers 36a are outside the bag and: in a posi-
tion to engage the reentrant folds forming side walls con-
necting the front and back walls. With this type of bag,
it is preferable that fingers 34a initially be spaced. apart
slightly, as shown in Fig. 22, that the fingers slide in
against the front and back walls and do not engage
the V-shaped side bellows portion. After the fingers are
lowered into gripping position,. fingers 36a° move toward
each other to the position of Fig. 24, pulling the bag
walls tightly around plate fingers 34q. When fingers
34a are spread apart during travel of the bag from sta-
tion #1 to station #2, the folded bellows at each side
of the bag straightens out as shewn in Figs. 2% and 23
and: this outward pressure against fingers 364 causes
them: to move cutwardly as the mouth of the bag is
opened to assume a generally rectangular shape. After
the bag has been filled and just prior to sealing, fingers
344 again move toward each other allowing the mouth
of the bag to collapse to the position of Fig. 24; and
under the force exerted by spring 65, the two fingers 36a
move toward each other keeping the bag wall under ten-
sion: at all times in order to maintain a gripping engage-
ment with the bag. In this position, the bag is introduced
between belts 133 of the sealing means and the bag grip-
ping fingers are then disengaged and lifted out of the
mouth of the bag in the manner already described:

From the foregoing description of my invention - it
will be evident that various changes in construction and
arrangement of parts may be made by persons skilled
in the art without departing from the spirit and scope of
my invention. While certain of these changes have been
pointed out as the description progressed, it is not intend-
ed that my invention should be limited thereto as other
changes may also be made within the scope of my inven-
tion. Consequently, it is to be understood that the
foregoing description is comsidered as being illustrative
of, rather than limitative upon, the appended claims.

I claim:

1. In a bag handling mechanism, the combination
comprising: a traveling bag-holding head; drive means
for intermittently moving said head around a fixed axis;
a pair of members movably mounted on the head and
having at one end bag engaging and supporting portions;
movable cam means for actuating said members to move
the bag engaging and supporting portions toward and
away from each other, said cam means including an
annular cam mounted to oscillate about said axis; and
means for moving the cam means independently of and
relative to said head to actuate said members.

2. Bag handling mechanism as in claim 1 in which
the drive means for moving the head and the means for
moving the cam include two concentric, relatively ro-
tatable drive members. '

3. Bag handling mechanism as in claim 1 in which
the members movably mounted on the head comprise
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a pair of parallel arms mounted for longitudinal move-
ment and means interconnecting the arms to effect equal
and opposite linear movement of them.

4. Bag holding mechanism as in claim 1 in which
the members movably mounted on the head comprise a
pair of cooperating arms each pivotally mounted on
the head and means connecting the arms to a common
drive actuated by said cam means to effect equal and
opposite pivotal movement of them.

5. In a bag handling mechanism, the combination com-
prising: a traveling bag-holding head; drive means for
intermittently moving said head; a pair of members mov-
ably mounted on the head and having at one end bag
engaging and supporting portions; pivot means mounting
the head to tilt about a horizontal axis to raise and lower
said bag engaging and supporting portions; a first movable
cam means for actuating said members to move the bag
engaging and supporting portions toward and away from
each other; a second movable cam means to tilt the head
about said horizontal axis; and means for moving the
first and second cams independently of and in timed rela-
tion to each other and to the head.

6. Bag handling mechanism as in claim 5 in which
the drive means for moving the head and the means for
independently moving the two cams include three con-
centric, relatively rotatable drive members.

7. In a bag handling mechanism, the combination com-
prising: a traveling bag-holding head; means for inter-
mittently moving said head; a plurality of bag manipulat-
ing members individually movably mounted on the head
and each having at one end a bag engaging and support-
ing portion, said members being arranged in two pairs
with the bag engaging portions of each pair of members
moving apart from each other to supportingly engage
the inner surface of a bag and the direction of relative
movement of the bag supporting portions of one pair
extending transversely to the direction of relative move-
ment of the bag supporting portions of the other pair;
movable cam means for actuating said members to move
the bag engaging and supporting portions of both mem-
bers of each pair toward and away from one another;
and means for moving the cam means independently of
and relative to said head.

8. In a bag handling mechanism, the combination com-
prising: a traveling bag-holding head; means for inter-
mittently moving said head; a plurality of bag manipu-
lating members individually movably mounted on the
head and each having at one end a bag engaging and
supporting portion, said members being arranged in two
pairs with the bag engaging portions of each pair of
members moving apart from each other to supportingly
engage the inner surface of a bag and the direction of
relative movement of the bag supporting portions of one
pair extending transversely to the direction of relative
movement of the bag supporting portions of the other
pair; movable cam means for actuating said members
to move the bag engaging and supporting portions of
each pair toward and away from one another, said cam
means including a cam assembly with a plurality of cam
surfaces; means operatively connecting said bag manipu-
lating members to the cam means including a separate
cam follower engaging one of said cam surfaces for
each of said pairs of members and means interconnecting
the members of each pair to effect equal and opposite
movement of the members of said pair; and means for
moving the cam means relative to said head.

9. In a bag filling machine of the character described,
the combination comprising: a stationary frame; a table
rotatably mounted on the frame to turn about a vertical
axis; drive means for intermittently moving the table; a
plurality of bag-holding heads carried by the table and
each pivotally mounted thereon to tilt about a horizontal
axis; a plurality of bag engaging and supporting members
carried by each head; a movable circular cam concentric
with the table engaging the heads to tilt them about their
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axes to raise and lower the bag engaging members; and
means for oscillating the circular cam about said axis
in timed relation to movement of the table.

10. A bag filling machine as in claim 9 that addi-
tionally comprises a movable annular cam concentric
with the table to actuate the bag engaging members for
engaging and disengaging a bag; and means for oscillat-
ing the annular cam about said axis in timed relation
to movement of the table.

11. In a bag filling machine of the character described,
the combination comprising: a stationary frame; a table
rotatably mounted on the frame to turn about a vertical
axis; drive means for intermittently moving the table;
a plurality of bag-holding heads carried by the table;
a plurality of movable bag engaging and supporting
members carried by each head; a movable annular cam
concentric with the table to actuate the bag engaging
members for engaging and disengaging a bag; and means
for oscillating the annular cam about said axis in timed
relation to movement of the table.

12. In a bag filling machine of the character described,
the combination comprising: a stationary frame; a table
rotatably mounted on the frame; drive means for inter-
mittently moving the table; a plurality of bag-holding
heads carried by the table; two pairs of bag engaging
and supporting members mounted on each head, the
members of the first pair being slidably movable sub-
stantially radially of the table and the members of the
second pair being pivotally movable about spaced verti-
cal axes; linkage for each pair of said members inter-
connecting the members of the pair and controlling their
movement, including a lever arm and a cam follower
on the lever arm; and a pair of cams each engaging one
of said lever arms to shift the engaging lever arm and
move the pair of bag engaging members controlled there-
by independently of the other pair of members.

13. In a bag filling machine of the character described,
the combination comprising: a stationary frame; a table;
a plurality of bag-holding heads carried by the table and
sach pivotally mounted thereon to tilt about a horizontal
axis; a plurality of bag supporting members carried by
each head; a first cam concentric with the table engaging
the heads to tilt them about their axes to raise and lower
the bag engaging members; a second cam concentric with
the head to actuate the bag engaging members for en-
gaging and disengaging a bag; three concentrically dis-
posed vertical sleeves, the table, and said two cams each
being connected to the upper end of one of said sleeves;
and drive means connected to the lower end of each sleeve
to move the sleeve independently of the other sleeves.

14. In a bag filling machine of the character described,
the combination comprising: a stationary frame; a table
rotatably mounted on the frame; drive means for inter-
mittently moving the table; a plurality of bag holding
heads carried by the table and each pivotally mounted
thereon to tilt about a horizontal axis; a plurality of bag
engaging and supporting members carried by each head;
a movable circular cam concentric with the table en-
gaging the heads to tilt them about their axes to raise
and lower the ends of the bag engaging members; a maga-
zine holding a supply of bags in position for successive
bags to be removed from the magazine by said heads;
means for pulling open the mouth of a bag while in the
magazine to receive the bag engaging members; drive
means operating in synchronism with the table to operate
the bag opening means; and drive means moving said
circular cam to lower the bag engaging members into
the opened bag while the table is stationary.

15. In a bag filling machine of the character described,
a bag holding head comprising: a body; a pair of parallel,
horizontally extending arms slidably mounted on the body
and each terminating in a depending bag-supporting finger
movable toward or away from the other finger; a rack-
and-pinion connection between the two arms moving the

-arms equally and oppositely to each other; and actuating
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linkage operatively connected to the rack-and-pinion con-
nection to move said arms, the linkage including a piv-
otally mounted lever arm.

16. In a bag filling machine of the character described,
a bag holding head comprising: a body; a pair of hori-
zontally extending arms each terminating in a depending
bag engaging and supporting finger; a pair of pivotal
mounts on the body each supporting one bag engaging
arm for arcuate movement about a vertical axis; each of
said fingers being in substantially parallel spaced rela-
tionship with the vertical axis of the mount which car-
ries the arm to which that finger is attached; an oscillat-
ing member; linkage connecting each pivotal mount to the
oscillating member for equal and opposite angular move-
ment of the mounts to move the fingers toward and away
from each other; and actuating linkage operatively con-
nected to said oscillating member including a lever arm.

17. The combination as in claim 16 that also includes
a resilient connection between the oscillating member and
the lever arm.

18. In a bag filling machine of the character described,
a bag holding head comprising: a body; a first pair of
arms slidably mounted on the body and each carrying
a bag engaging finger; a rack-and-pinion connection be-
tween the two arms moving the arms equally and oppo-
sitely to each other; actuating linkage operatively con-
nected to the rack-and-pinion connection to move said
arms, the linkage including a pivotally mounted lever
arm; a second pair of arms each carrying a bag engaging
and supporting finger; a pair of pivotal mounts on the
body each supporting an arm of the second pair for arcu-
ate movement; an oscillating member; linkage connect-
ing each pivotal mount to the oscillating member for
equal and opposite movement of the mounts; and a sec-
ond lever arm operatively connected to said oscillating
member.

19. In a bag filling machine, the combination com-
prising: a stationary frame; a table mounted on the frame
to rotate in a substantially horizontal plane about a ver-
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tical axis; drive means for intermittently moving the
table; a plurality of movable bag engaging and supporting
members; means movably mounting said members on the
table for both vertical and horizontal movement relative
to the table to bring the members into supporting engage-
ment with the inner surface of a bag; actuating means
carried on the frame for moving the members vertically
while the table is stationary at a predetermined position;
and separate actuating means carried on the frame for
moving the members horizontally in timed relation to the
vertical movement while the table is stationary at said
position.

20. In a bag filling machine, the combination compris-
ing: a stationary frame; a table mounted on the frame
to rotate in a substantially horizontal plane about a ver-
tical axis; drive means for intermittently moving the
table; a plurality of movable bag engaging and supporting
member arranged in two cooperating pairs; means mount-
ing said members on the table for vertical movement as
a unit relative to the table; means mounting one pair of
members for movement radially with respect to the
table; means mounting the other pair of members for
movement substantially circumferentially with respect to
the table; actuating means carried on the frame for effect-
ing said vertical movement of the members while the
table is stationary at a predetermined position; and sepa-
rate actuating means for effecting sajd radial and circum-
ferential movements of the respective pairs of members
in timed relation to their vertical movement.

References Cited in the file of this patent
UNITED STATES PATENTS

354,094 Brown . _____ Dec. 14, 1886
1,125,802 Bracy Jan. 19, 1915
2,010,994 Irmscher oo __ Aug. 13, 1935
2,133,367 Wagner . ____ Oct. 18, 1938
2,272,258 Allen Feb. 10, 1942
2,437,117 Orstrom oo Mar. 2, 1948



