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ABSTRACT: A feeding mechanism for a machine for ?lling 
and closing containers of different types and sizes such as the 
various paper and plastic containers used for packaging milk, 
comprising a feed bar movable endwise through a four-stroke 
feed cycle wherein the means for pivotally moving the feed 
bar is adjustably coupled to the feed bar to vary the stroke of 
the pivotal movement by varying the clearing position without 
varying the feeding position, whereby there is a minimum 
pivotal stroke for each size container. The feeding elements 
comprise blades movable into and out‘of feeding position 
upon pivotal movement of the feed bar, the blades having a 
plurality of ?ngers that engage the containers during the ad 
vance stroke and provide for adjustment of the container sup 
port to different vertical positions relative to the feeding ele 
ments to accommodate different sizes of containers and for 
pivotal movement of the blades into and out of feeding posi 
tron. 
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FEEDING MECHANISM FOR A MACHINE FOR FILLING 
CONTAINERS OF DIFFERENT SIZES 

This invention relates to a ?lling and closing machine such 
as the machine forming the subject matter of US. Pat. No. 
3,383,829, which machine is adapted to ?ll and close different 
types and sizes of containers such as the different sizes of 
paper cartons and plastic bottles or jugs commonly used for 
packaging milk. More particularly, the present invention re 
lates to the feeding mechanism for feeding or advancing the 
containers in such a machine. 

Milk is normally packaged for retail sale in containers 
which, by way of example, may include half-pint, pint, quart 
and half-gallon paper cartons, and gallon and six-quart plastic 
bottles or jugs. In an operation such as a small dairy, there is 
insuf?cient volume of any size and type of container to justify 
the expense ofa machine speci?cally designed or set up to ?ll 
and close each size and type of container. For example, a dairy 
may have a daily requirement for milk in paper quart con 
tainers that would require the operation ofa ?lling and closing 
machine for only a limited period of time. At the same time, 
that particular dairy may have a total requirement for milk in 
all sizes and types of containers normally used by that particu 
lar dairy that would not be suf?cient to require the continuous 
operation of one ?lling and closing machine, or may otherwise 
have a machine that is not used to its capacity. Under such and 
similar circumstances, it is desirable ,to have a machine that 
can be quickly and conveniently converted for operation with 
different sizes and types of containers. From the standpoint of 
the machine manufacturer, it is also advantageous to manu 
facture and supply a minimum number of different machines 
and parts. 

In a ?lling machine such as the forming the subject matter 
of copending Pat. application Ser. No. 636,!82, ?led May 4, 
1967 now US. Pat. No. 3,465,494 the containers are ad 
vanced to successive operative positions at which they are 
?lled and closed. The ?lling mechanism may for example 
comprise a so~called time-?ll such as that forming the subject 
matter of the Mojonnier Pat., Reissue No. 23,830, May 18, 
1954, wherein a ?lling valve is opened for a precisely timed in 
terval so that, with a constant levelor head at the supply, a 
precisely measured quantity of material is delivered into the 
container at the ?lling position. Inasmuch as a relatively long 
time is required to deliver a relatively large quantity ofa liquid 
such as milk through a single valve into a container without 
excessive splashing or foaming, the cycle time of the machine, 
which is preferably as short as possible, is usually limited by 
the ?lling time. In order to reduce the ?lling time, the machine 
may be provided with a plurality of ?lling valves, each of 
which de?nes a ?lling position, and the containers are par 
tially ?lled in equal increments at each of the several ?lling 
positions by a fraction of its volume corresponding to the 
number of ?lling positions, for example, the machine may 
have three ?lling positions, and one-third of the total volume 
of the container is introduced into the container at each posi 
tion. 

In addition to the successive ?lling positions, the machine 
may also have a plurality of heating positions and a sealing and 
a capping position. At the heating positions, the top flaps of a 
paper carton are heated to soften the plastic coating and 
thereby adapt the'carton for sealing by the sealing head. The 
number of heating positions provided is determined by the 
time required to heat the top flaps of the carton properly 
without employing excessively high temperatures, or in other 
words, with the cycle time of the machine determined by the 
time required to effect ?lling, the number of heating positions 
required is determined by the number of machine cycles 
required to provide enough time for a selected heater tem 
perature to heat the carton ?aps to their sealing temperature, 
which may for example be three cycles ofthe machine. 
At the sealing position there is provided a sealing head for 

closing the top flaps of paper cartons and at the capping posi 
tion there is provided a capping head for applying the usual 
paper, metal or plastic closures to plastic jugs or bottles. The 
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time required for these operations is relatively short so that 
they can be completed during the ?lling operation. If necessa 
ry for small containers where the ?lling time of the machine is 
very short, a second sealing position may be provided to pro 
vide suf?cient time to effect sealing. ‘ 

In the cycling of the machine as herein contemplated, the 
feeding mechanism for advancing the containers through the 
machine operates through a four-stroke feeding cycle which 
includes an advance or feeding stroke, an avoidance or clear 
ing motion where the feeding elements are moved laterally of 
the machine to a position clear of the containers, a return 
stroke, and a drive-establishing motion where the feeding ele 
ments are moved back into feeding or pushing relation relative 
to the containers. In order to minimize the cycle time of the 
machine, the clearing motion, the return stroke and the drive 
establishing stroke are preferably completed during the ?lling 
time so that the only portion of the feeding cycle that ?gures 
into the cycle time of the machine is the advance stroke. Thus, 
the cycle of the machine begins with the advance stroke of the 
feeding mechanism, at the end of which the ?lling cycle is au 
tomatically initiated while the feeding cycle continues until 
the feeding mechanism returns to and stops at the beginning of 
the next advance stroke. The feed mechanism remains at rest 
at the beginning of the advance stroke until the ?lling 
mechanism completes the ?lling cycle and automatically in 
itiates another cycle of the machine beginning with the ad 
vance stroke of the feed mechanism. 
As noted above, the operation of the feeding mechanism 

does not ?gure into the cycle time of the machine except for 
the advance stroke. However, in ?lling relatively small con 
tainers, the ?lling time is relatively short and the ?lling opera 
tion is completed before the feeding mechanism is returned to 
the beginning of the advance stroke. This may be true even 
when only a single ?lling position is used and the additional 
?lling positions, if any, are rendered inoperative or idle. The 
cycle time of the machine under these circumstances is deter 
mined by the feeding mechanism so that the cycle time of the 
machine can be reduced, and the productivity of the machine 
correspondingly increased, by reducing the cycle time of the 
feeding mechanism. 

In accordance with this invention, there is provided a four 
stroke feeding mechanism having a feed bar that is mounted 
for pivotal and for endwise movement, with the feed bar hav 
ing a plurality of feeding elements spaced along the same at a 
spacing that is equal to the spacing of the operative positions ’ 
of the machine. The feed bar is moved through a four-stroke 
cycle wherein it moves endwise through its advance and 
return strokes and is moved pivotally into its clearing and 
feeding positions relative to the containers. The containers are 
supported relative to the operative positions of the machine by 
a slide along which they are moved by the feeding mechanism, 
with a separate and readily replaceable slide being provided 
for each of the different cross sections of the containers for 
which the machine is designed, that is, there is a single slide 
provided for the half-pint, pint and quart paper cartons, all of 
which have the same cross section and which vary in height to 
provide the different volumes, and there are different slides 
provided for example for the half-gallon paper carton and for 
the gallon and the six-quart plastic jugs, all of which have dif 
ferent cross sections. 
The spacing of the operative positions along the machine is 

determined by the length, that is, the dimension endwise of the 
machine, of the largest container for which the machine is 
designed, which may be for example, the gallon and six-quart 
plastic containers which have the same length and height but 
differ in width, that is, their dimension transversely of the 
machine, to provide the different volumes. The slide is verti» 
cally adjustable to accommodate variations in the height of 
the different containers. The starting position of each feeding 
cycle is adjustable to vary the position of the feed bar endwise 
of the machine and thus to locate the different sizes and types 
of containers in the proper position relative to the ?lling and 
closing mechanism. - ' 
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In the present machine, the feeding elements are designed 
to cooperate in an effective feeding or pushing relation with 
the different containers. For this purpose. the feeding ele 
ments are provided with a plurality of container-engaging ?n 
gers that are positioned vertically of the elements in position 
to overhang the container-supporting slide and to engage the 
containers at vertically spaced points so that they will be 
moved along the slide without upsetting. At least one of the 
?ngers engaging each size of paper carton will be advanced 
square relative to the slide. At the same time, the ?ngers are 
arranged so that they can accommodate the different vertical 
positions of the slide for the different containers. To provide 
clearance relative to the machine parts such as the slide while 
also providing a pushing element that is suf?ciently long to 
span the width of the carton, the upper extremities of the ?n 
gers are shaped arcuately about the pivot axis of the feed bar. 
To minimize the cycle time of the feeding mechanism in the 

present machine, the pivotal movement of the feed bar 
between its clearing and feeding positions is minimized. In the 
feeding position, the feeding elements are disposed substan 
tially vertically at the side of the container-supporting slide 
with the ?ngers extending over the slide into pushing relation 
relative to the containers on the slide. In the clearing position, 
the feeding elements are pivoted away from the slide until the 
feeding elements are clear of the containers so that the feeding 
elements can be moved endwise of the machine relative to the 
containers through the return stroke. Since the containers are 
centered along the axis of the machine, which is de?ned by the 
centerline of the ?lling valves and the heating, sealing and 
capping mechanisms, the clearing motion of the feeding ele 
ments is therefore determined essentially by the widest con 
tainer for which the machine is designed. 

Considering for example the two common cross sections for 
paper milk cartons, that is, the quart-size cross section, which 
is also used for the half-pint and pint cartons, and the half-gal 
lon cross section, the difference in the widths of the cartons is 
only about 1 inch, that is, the difference between the 2-'%-inch 
width of the quart carton and the 3%-inch width of the half 
gallon carton. Thus a single set of feeding elements or pusher 
assembly can be used with each of these cross sections. The 
gallon and six-quart plastic jugs can also be advanced by a sin 
gle set of feeding elements since they are suf?ciently close in 
design, that is, their widths together with the heights of the 
sidewalls and the slope at their top walls, and since the ?nger 
need not span the entire width of the jug because the jugsare 
easier to feed and do not have the tendency to warp__as do 
paper cartons. However, the difference in the widths between 
the half-gallon paper carton on the one hand and the six-quart 
plastic jug on the other hand is quite large so that feeding ele 
ments long enough for feeding the six-quart plastic jugs and 
have a pivotal motion of sufficient arc to clear the same, in 
longer than required to span the half-gallon carton and has an 
excessive clearing motion. The excessive movement prolongs 
the cycle time of the machine, or conversely, to maintain the 
same cycle time for both the quart and half-gallon sizes on the 
one hand and the plastic jugs on the other hand, greater forces 
would be required for the greater motion and this, in turn, 
requires a heavier and more expensive machine and also 
produces more vibration and noise in operation. 

In accordance with this invention, means is provided in the 
feeding mechanism of the machine for conveniently substitut 
ing one set of feeding elements for another and for adjusting 
the pivotal movement of the feed bar so that only a minimum 
pivotal movement is provided relative to both sets of feeding 
elements. More particularly, the feeding mechanism is such 
that the same drive members are used for both sets of feeding 
elements while the adjustment is effected only at the clearing 
position without adjustment of the feeding position. To pro 
vide this adjustment, the clearing motion which is provided by 
the pivotal movement of the feed bar, is provided by a crank 
mechanism having an adjustable connection to a drive 
mechanism having a ?xed throw. Therefore, by adjusting the 
connection between the crank and drive mechanism, the an 
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4 
gular movement of the feed bar and its position at. the feeding 
and clearing positions can be quickly and easily adjusted. The 
drive mechanism is simple and inexpensive, and no additional 
parts are required to effect the adjustment. 
The present invention is hereinafter described with 

reference to the accompanying drawings, in which: 
FIG. I is an elevational view partly broken away and in sec 

tion ofa ?lling machine embodying the present invention. 
FIG. 2 is a fragmentary view in perspective of a portion of 

the machine of FIG. 1. 
FIG. 3 is a fragmentary sectional view taken substantially on 

the line 3-3 of FIG. 1. 
FIG. 4 is a detail sectional view taken substantially on the 

line 4-4 of FIG. 3. 
FIG. 5 is a fragmentary elevational view of the feeding 

mechanism of the machine of FIG. 1, the illustrated portion 
being at the right of FIG. I and looking from the rear thereof. 

FIG. 6 is a detail view taken substantially on the line 6-6 of 
FIG. 5. 

FIG. 7 is a fragmentary sectional view transversely of the 
machine of FIG. 1 substantially on the line 7-7. 

FIG. 8 is a fragmentary sectional view similar to FIG. 7 with 
a different set of pusher elements mounted on the machine. 
With reference to the drawings, the present invention is il 

lustrated as embodied in a ?lling ‘machine I that is adapted to 
fill and to close various sizes and types of paper and plastic 
containers with a ?owable material and particularly a liquid 
such as milk. 
The machine 1 comprises a base 2 having a top 3. Over 

hanging the top 3 is a supporting structure comprising a pair of 
spaced parallel rods 4 disposed endwise of the machine in a 
plane parallel to the top 3 and supported by vertical support 
ing bars 5 upstanding from the top 3. The rods 4 in turn sup 
port a ?lling and closing apparatus including a ?lling tank 6, a 
heater 7, a sealing head 8 and a capping head 9. In addition to 
the ?lling tank 6, the ?lling apparatus includes a plurality of 
?lling valves 10 which may be of the type forming the subject 
matter of the Austin et al. U.S. Pat. No. 3,411,745, Nov. 19, 
I968, and which comprise a spout ll, FIG. 7, depending from 
the tank 6 and having a valve 11a internally thereof that is 
adapted to be opened and closed by a solenoid 12, FIG. 1, 
mounted above the tank 6. In the illustrated embodiment of 
the invention, there are three of the ?lling valves 10 and they 
are actuated by suitable time control mechanism in a control 
panel 13 mounted on a support in the form of a supporting 
plate 14. . 

The heater 7 is adapted to heat the top flaps or panels of the 
usual paper milk carton to soften the plastic coating thereon 
and thus render the same sealable by the sealing head 8. The 
capping head 9 is adapted to apply a conventional paper, 
metal or plastic closure or cap to the spout of a plastic con 
tainer. When paper cartons are being ?lled and closed, the 
capping head 9 is preferably moved from the machine, and 
when plastic containers are being ?lled and closed, the heaterv 
7 and sealing head 8 are either removed from the machine or 
tilted back about the rear one of the rods 4 to an inoperative 
position. 
As illustrated in application Ser. No. 636,182, the con 

tainers to be ?lled and closed are fed to the ?lling machine at 
the input end thereof alternatively by a carton-forming 
machine (not shown) or by a conveyor mechanism (not 
shown). The forming machine may be of the type disclosed in 
U.S. Pat. No. 3,364,826, which is adapted to erect paper car 
tons from flat carton blanks. The conveyor mechanism is 
adapted to receive plastic bottles or jugs which may, for exam 
ple, be loaded thereon manually and to advance them to the 
?lling machine 1. 
The ?lling machine 1 receives the containers to be ?lled on 

a container-supporting member in the form ofa slide 15 that is 
arranged endwise of the machine and is supported on the 
upper ends of a plurality of posts 16 mounted vertically in the 
top 3 for endwise sliding. The slide 15 has upstanding lips l7, 
FIG. 3, along the edges thereof to con?ne the base of the con 
tainer to movement endwise of the slide 15. 
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In order to accommodate containers having different 
widths, a plurality of the slides 15 are provided, each of which 
is dimensioned relative to a particular container or series of 
containers having the same width, that is, containers such as 
the pint and quart paper milk cartons. To provide for com 
venient substitution of one slide for another, the slide 15 is 
releasably secured to a bar 18 mounted on the top of the posts 
16. The means for fastening the slide 15 to the bar 18 may 
comprise for example a stud 19, FIG. 4, depending from the 
slide and extending through a slot 20 in the bar 18. The stud 
19 may have a threaded bore extending upwardly into the 
same from the lower end and adapted to receive, for example, 
a wing-type bolt (not shown) for securing the slide 15 to the 
bar 18 and thus hold the same against warping such as may 
occur when the slide 15 is positioned close to the heater 7 
when supporting small cartons. There are preferably at least 
two of the internally threaded studs 19 spaced along the slide 
15 as well as one or more solid studs which extend into slots 
similar to the slot 20 to the position the slide 15 on the bar 18. 
The posts I6 are adapted to be adjusted endwise to raise 

and lower the slide 15 relative to the tank 6 and the other 
mechanisms carried by the rods 4, and thereby effect an ad 
justment to compensate for the differences in the heights of 
the different containers whereby the containers will be sup 
ported in operative position relative to the ?lling valves 10 and 
the heating and sealing and capping mechanisms despite dif— 
ferences in their height. Each of the posts 16 is thus mounted 
for endwise sliding in bushings 22 in the top 3 and has the 
lower end thereof connected endwise to a rack 23 that meshes 
with a pinion 24 on a shaft 25 journaled longitudinally of the 
base 2 in generally U-shaped brackets 26 which also serve to 

25 

guide the racks 23 vertically. The brackets 26 are carried by ' 
an angle member 260 extending endwise of the machine 
between the sidewalls of the base 2. The shaft 25 is adjusted 
angularly to raise and lower the rods 16 by a jack shaft 27, 
FIG. 3, journaled in a bracket 26b that is also carried by the 
angle member 26a, the jack shaft 27 having a worm 28 mesh 
ing with a worm wheel 29 on the shaft 25 and extending 
through the front wall of the base 2 to receive a hand wheel or 
crank 30. 
The means for moving or indexing the containers along the 

slide 15 comprises a feed means 31 which includes a feed bar 
32 mounted in bearing blocks 33 on the top 3 for pivotal 
movement and for axial sliding in a direction endwise of the 
machine, that is, in a direction parallel to the slide 15. The 
feed bar 32 carries a supporting bar 34 mounted thereon by 
means of a plurality of supporting collars 35 (FIG. 2) secured 
to the feed bar 32 and to which supporting arms 36 are 
secured by hand nuts 360, the arms 36 being in turn secured to 
and extending rearwardly from the bar 34. 
A plurality of feeding elements in the form of blades 37 are 

secured in a uniformly spaced relation along the supporting 
bar 34. The pushing or container‘engaging portions of the 
blades are substantially planar and are disposed substantially 
normal to the axis of the feed bar 32. The spacing ofthe blades 
37 along the feed bar 32 is made to accommodate the largest 
container for which the machine is designed, that is, the con 
tainer having the largest dimension endwise of the machine, 
plus suf?cient clearance between adjacent containers to per 
mit insertion of the blades 37 between them into feeding posi 
tions. The location of the ?lling valves 10 as well as the sealing 
head 8 and capping head 9 are comparably spaced endwise of 
the machine so that the containers are disposed in successive 
operative positions upon successive feeding cycles. 
The feed bar 32 is designed to be operated through a four 

stroke feeding cycle including ( l ) an advance or feeding 
stroke in which the feed bar 32 is moved axially or endwise of 
the machine with the blades 37 in feeding or pushing relation 
relative to the containers on the slide 15, (2) a clearing or con 
tainer-avoiding motion in which the feed bar is moved 
pivotally to move the blades 37 from the feeding or operative 
position illustrated in full lines in FIG. 7 to the clearing or in 
operative position illustrated in dotted lines in FIG. 7 and in 
which they will not engage the containers upon endwise move 
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6 
ment of the feed bar, (3) a return stroke in which the feed bar 
'32 is moved endwise to its starting position, and (4) a con 
tainer-engaging motion in which the feed bar is moved 
pivotally to move the blades 37 from their clearing to their 
feeding position relative to the containers in preparation for 
the next advance stroke. 
The means for moving the feed bar 32 endwise during the 

advance and return strokes comprises a rotary hydraulic 
motor 38 that is secured to and depends from the underside of 
the top 3. The motor 38 has an output shaft 39 with a crank 
arm 40 secured thereon. The arm 40 is pivotally connected by 
a crankpin 41 to one end of a connecting rod 42 pivotally con 
nected at its other end through a joint 43 to a push rod 44 
mounted for endwise sliding movement in a bushing 45 
secured to the wall of the base 2. At its other end, the push rod 
44 is secured to a connecting member 46 having a bore 47 
(FIG. 5) that receives the feed bar 32 for pivotal movement 
relative thereto. The connecting member 46 is locked to the 
feed bar 32 for movement endwise therewith by a pair of col 
lars as illustrated by the nuts 48. 
'Adjustment of the connecting member 46 endwise of the 

push rod 44 is effected by a hand wheel 49 secured to a socket 
member 50 rotatable in and held against endwise movement 
relative to the connecting member 46 by a ?ange 51. The 
socket 50 has an internally threaded bore 52 that receives the 
threaded end of the push rod 44 whereby, when the hand 
wheel 49 is turned, the connecting member 46 is moved end 
wise of the push rod 44. Thus, the end positions of the feed bar 
32 at the beginning and end of the advance stroke are adjusted 
for aligning the various sizes of containers in the operative 
positions. 
The means for moving the feed bar 32 pivotally between its 

feeding and clearing positions comprises a hydraulic cylinder 
60 carried by a bracket in the form of two spaced supporting 
plates 61 secured to the underside of the top 3. The cylinder 
60 is pivotally secured at its lower end to the plates 61 by a 
pair of spaced pivot arms 62 carried 'by the plates 61 between 
which a tongue 63 on the cylinder 60 is pivotally secured by a 
pivot pin 64. A piston rod 65 extends from the opposite end of 
the cylinder 60 upwardly through a slot 66 in the top 3. At its 
upper end, the piston rod 65 is secured to a connecting block 
67 that is loosely mounted for pivotal and sliding movement 
on an elongated coupling pin 68. The pin 68 is mounted at its 
ends in bores 69 in a pair of cranks 70 secured to the feed bar 
32. The cranks 70 also help to support the supporting bar 34 
and are spaced along the feed bar 32 on opposite sides of the 
block 67 a distance suf?cient to provide for the endwise mo 
tion of the feed bar 32 relative to the block 67 during the ad 
vance and return stroke of the feed bar 32, during which mo 
tion the coupling pin 68 slides endwise relative to the block 
67. 
The coupling pin 68 is held against endwise movement in 

the bores 69 of the cranks 70 by means which, as illustrated in 
FIG. 6, may comprise a locking pin 71 having a shank 72 and a 
head 74. The shank 72 of the pin 71 is inserted into a bore 75 
in one of the cranks 70. The shank 72 of the locking'pin 71 in 
tersects the periphery of and is seated in a circumferential 
groove 76 in the coupling pin 68 to lock the coupling pin 68 
against endwise movement relative to the crank 70. With the 
locking pin 71 removed, the coupling pin 68 can be withdrawn 
endwise from the bores 69, which may be facilitated by a knob 
77 (FIG. 5) secured to the one end of the coupling pin 68. 
The block 67 is held against movement with the coupling 

pin 68 by a retaining block 78 which has a first pair of cars 79 
that straddle one of the bearing blocks 33 and have bores 80 
that receive the feed bar 32 for endwise sliding and for turning 
relative thereto. The retaining block 78 has a second pair of 
cars 81 that straddle the connecting block 67 and have bores 
82 that receive the coupling pin 68 for endwise sliding and for 
turning relative thereto. The retaining block 78 is thus held 
captive by the bearing block'33 for endwise sliding of ‘the feed 
bar 32 relative thereto and in turn functions to hold the con 
necting block 67 captive for endwise sliding of the coupling 
pin 68 relative thereto. 
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In the construction described above, the endwise movement 
of the feed bar 32 is provided by the arcuate throw of the 
hydraulic motor 38. The angular stroke of the motor 38 is con 
trolled by a pair of switches 83 and 84 having switch arms 
adapted to be engaged by a trip surface on the crank arm 40 or 
connecting rod 42.'The switch 83 is actuated by the trip sur 
face at the end of the advance stroke to stop the forward drive 
of the motor 38 and to actuate the cylinder 60 to pivot the 
feed bar 32 to its clearing position. At the same time, the drive 
of the motor 38 is reversed so that when it is again actuated, 
such as by a switch (not shown) that is tripped by the 
mechanism for pivotally moving the feed bar 32, the feed bar 
32 is driven through its return stroke. The switch 84 is actu 
ated at the end of the return stroke of the motor 38 to stop the 
return stroke, reverse the drive therefor and actuate the 
cylinder 60 to pivot the feed bar 32 to its feeding position. 
Upon completion of the pivotal movement to the feeding posi~ 
tion, the pivotal movement is for example automatically 
stopped. The next feeding cycle may be started automatically 
upon completion of the one feeding cycle or upon completion 
of the ?lling cycle, whichever is longer. 

In operation, the containers that are delivered to the 
machine 1 may comprise either paper cartons discharged from 
a carton forming machine onto the slide 15 to the right of the 
?rst blade 37 at the right of the machine in FIG. 1, or plastic 
bottles or jugs advanced such as by a conveyor mechanism 
into the space between the second and third blades 37. In 
either case, the container is deposited onto the slide 15 at the 
input end of the machine 1. As the feed mechanism moves 
through its advance stroke, the container, which may for ex~ 
ample be a conventional one-half gallon paper milk carton 
such as the container C illustrated in phantom in FIG. 1, is en 
gaged by a pushing surface on the connecting member 46 and 
advanced one position along the slide 15. On subsequent cy 
cles of the feeding mechanism, the carton C is advanced to 
three successive ?lling positions where the carton C is ad 
vanced to three successive ?lling positions where the carton is 
in position to receive liquid or other ?owable material 
dispensed from the spouts 11 with the carton receiving one 
third of its designed volume at each position. On the next four 
cycles of the feeding mechanism, the carton C is advanced 
past the heater 7 to heat the top ?aps or panels thereof to a 
sealing temperature at which the plastic coating is softened. 
The container is then advanced on subsequent cycles into 
operative position relative to the sealing head 8, and to an idle 
position before being advanced into operative position rela 
tive to the capping head 9 and to the discharge of the machine. 
With paper cartons, the capping head 9 is not used and the 
cartons, after being sealed by the sealing head 8, are advanced 
to two idle positions to the discharge of the machine. With 
plastic containers, the heater and sealing hear are not used so 
that the containers are advanced through six idle positions to 
the capping head 9 and from it to the discharge from the - 
machine. 
As mentioned above, the container feeding elements of the 

machine comprise the blades 37 that are secured to the sup 
porting bar 34 which, in turn, carried by the feed bar 32. The 
blades 37 are preferably formed from sheet material and each 
comprises a supporting portion 85 and a container-engaging 
portion 86 having three ?ngers, namely, an upper ?nger 87, an 
intermediate ?nger 88, and a lower ?nger 89. In the feeding 
position of the blade 37, which is as illustrated in full lines in 
FIG. 7, the supporting portion 85 of each blade 37 is arranged 
in a substantially vertical plane parallel and adjacent to the 
rear edge of the slide 15. The container-engaging portion 86 
of the blade 37 is bent normal to the supporting portion 85 so 
that the ?ngers 87, 88 and 89 are in a plane normal to and 
overhanging the slide 15. 
The container-engaging portions 86 of the blades 37 are 

designed to provide for feeding a number of different sizes of 
containers having similar cross sections but different sizes of 
containers having similar cross sections but different heights, 
for example, the half-gallon paper cartons as well as the quart, 
pint and half-pint paper cartons. In FIG. 7, the slide 15 for the 
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8 
half-gallon paper carton is illustrated in full lines while the 
slide 15a for the quart, pint and half-pint paper cartons, which 
is the same slide in different positions of vertical adjustment, is 
illustrated in phantom at positions Pa, P2 and P3 respectively. 
The portions 86 of the blades 37 are designed to accom 

modate the slide 15 or 15a in the different vertical positions 
such as the positions P1, P2 and P3, and also to engage each of 
the different cartons at vertically spaced points, or more par 
ticularly, adjacent to both the top and the bottom of each car 
ton, so that the advancing force or push is applied uniformly to 
the carton without a tendency to upset them. With the taller 
cartons, that is, the quart and half-gallon cartons, all three of 
the ?ngers 87, 88 and 89 engage the carton with the ?nger 87 
at the top of the carton and the lower ?nger 89 at the bottom 
of the carton. ln feeding the intermediate size carton, which 
for example may be a pint carton, the slide 15a is in the inter 
mediate position P2 and the carton is engaged adjacent to the 
top by the upper ?nger 87 and at the bottom by the inter 
mediate ?nger 88, while the lower ?nger 89 is disposed 
beneath the slide 15 and is thus inoperative. The lower ?nger 
89 is also relatively short to avoid interference with the bar 18. 
The small size carton, which is for example the half-pint car 
ton, is engaged only by the upper ?nger 87, which has a height 
‘whereby a major portion of the vertical dimension of the car 
ton face is engaged by the ?nger. The intermediate ?nger 88 
at this time also passes under the slide 15a and, like the lower 
?nger 89, is relatively short to avoid interference with the bar 
18. 
The ?ngers 87, 88 and 89 are also formed so that they will 

prevent warping of the carton, or in other words, causing the 
cross section to move out of square to a diamond shape. For 
this purpose, the upper ?nger 87 is made suf?ciently long to 
span the width of the carton and thereby engage the same in 
pushing relation at both of the trailing corners, that is, the cor 
ners at the edges of the face opposed to the ?nger 87. With the 
bottom of the carton sealed, the bottom portion thereof is 
locked square by the bottom wall. The top of the carton is also 
to some extent h'eld square by the spreader plate 90 and drip 
guard 91. However, because of the memory from the ?at 
blank from which it was formed, there is an inherent tendency 
for the carton to warp with the carton wall at the front of the 
machine, which is the wall whose trailing corner is engaged by 
the free end of the ?nger 87, to trail the rear wall. Thus, the 
engagement of the upper ?nger 87 at the front trailing corner 
of the carton tends to force the carton into square. The lower 
and intermediate ?ngers 89 and 88, which engage the cartons 
adjacent to the closed and thus squared bottom wall, are used 
only to advance the bottom of the carton with the top and thus 
need be long enough only to engage the adjacent corner of the 
carton, which is the rear trailing corner. The ?ngers 88 and 89 
are thus relatively short. 

It will be noted that the upper ?nger 87, which is the long 
?nger that serves to square the upper portion of the carton as 
well as to advance the same, is operative in feeding all of the 
cartons. This feature is also advantageous in providing for 
movement of the blade 37 into and out of its feeding position. 
With the pivot axis of the pusher assembly, that is, the blades 
37 together with the supporting bar 34 and arms 36, located as 
illustrated in FIG. 7, the location of the upper ?nger 87 radi 
ally of the axis of the feed bar 32 is greater than that of the in 
termediate and lower ?ngers 88 and 89 so that the upper 
?nger, which is the longest, also has the greatest motion for 
any given pivotal movement of the feed bar 32. Thus, a 
minimum pivotal movement is required to move the blades 37 
to their clearing position. At the same time, the length of the 
intermediate and lower ?ngers must be relatively short in 
order to clear the slide 15 or 15a when the feeding elements 
are swunginto and out of the feeding position and the slide 15 
or 15a is in the position P2 and P3. The length of the inter 
mediate and lower ?ngers 88 and 89 is also determined by the 
fact that they must be long enough to engage the cartons with 
the quart cross section while clearing the half-gallon carton, 
and must be short enough to avoid interference with the bar 
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18 when the feeding elements are in their feeding position and 
the slide 15 is in the positions P2 and P3. 
Clearance relative to the slide 15 in the positions P2 and P3 

as well as relative to the machine elements such as the drip 
guard 91 is enhanced by forming the upper edge 92 of the 
finger 87, the upper and lower edges 93 and 94 of the inter 
mediate ?nger ,88, and the upper edge 95 of the lower ?nger 
89 generally on arcs about the pivot axis of the feed bar 32. 
The ?ngers 88 and 89 can thus be made long enough for use 
with cartons having the width of the half-gallon as well as the 
quart cartons, and at the same time can be moved into and out 
of feeding position without interfering with the slides 15 or 
15a in positions P2 and P3 or in positions adjacent to them 
such as the position for cartons of other sizes such as one-third 
quarts, “squat“ quarts which are cartons ofone quart capacity 
with the cross section of the half-gallon carton. Other sizes 
such as metric and Imperial can also be accommodated. 
The pusher assembly for the plastic jugs is illustrated in FIG. 

8 wherein a six-quart plastic jug is shown in phantom at J l and 
a gallon plastic jug at J2. As illustrated, the pusher assembly is 
basically the same as that hereinabove described with respect 
to the paper cartons, but differs in that the blades 37a are 
dimensioned larger than the blades 37 and the supporting bar 
34a is mounted directly on the cranks 70 and collars 35 rather 
than through an arm 36. The spacing of the feed bar 32 rear 
wardly of the slide 15b is determined essentially by the width 
of the slide required for supporting the largest container for 
which the machine is designed, that is, the slide 1512 for the six 
quart plastic jug. 
The feed bar 32 is located sufficiently to the rear of the slide 

15b so that, the supporting bar 340 will be disposed in its feed 
ing position when it is mounted directly on the collars 35 and 
cranks 70. The supporting bar 34 for the blades 37 is then 
mounted on the collars 35 and cranks 70 through the arms 36 
which are made long enough to position them at the rear edge 
of the slide 15. To facilitate removal of the pusher assembly 
and thus to provide for substituting one pusher assembly for 
the other, the bolts 360 that secure the arms 36 and the bar 
34a to the collars 35 and cranks 70 have enlarged and knurled 
heads to provide for gripping the same by hand. 
The blades 370 are signi?cantly longer than the blades 37 

and a greater motion is required to pivot them from their feed 
ing position to their clearing position. There is therefore pro 
vided second sets of aligned bores 98 and 99 similar to the 
bores 69 and 82 in the cranks 70 and retaining block 78. The 
bores 98 and 99 are spaced radially closer to the axis of the 
feed bar 32 so that, with a given throw of the piston rod 65, a 
greater arcuate movement is imparted to the feed bar 32. At 
the same time, the bores 98 and 99 are located such that, with 
the piston rod 65 fully extended, the blades 370 are in their 
feeding position, that is, in the illustrated embodiment, with 
the supporting portions thereof vertical. Thus, the entire ad 
justment of the arc is effected at the clearing position and the 
radius relative to the axis of the feed bar 32 is selected such 
that, in view of the ?xed throw of the piston rod, the blades 
37a are clear of the plastic jugs. 
The bore 75 in the one crank 70 is located intersect the 

respective bore 98 in the same manner as the bore 69 so that 
when the pin 71 is inserted, it will also be seated in the groove 
76 in the coupling pin 68 when it is located in the bore 98. The 
coupling pin 68 can thus be locked in the selected one of the 
bores 69 and 98. 

lclaim: 
1. ln a ?lling machine for containers, 
?lling means for introducing a volume of material into a 

container at a ?lling position, 
a slide for supporting containers relative to the ?lling means 

in the ?lling position and along which the containers are 
advanced to and from the ?lling position, 

a feed bar and means for mounting said feed bar for endwise 
movement through advance and return strokes in a 
direction parallel to the lengthwise direction of said slide 
and for pivotal movement between a feeding and a clear 
ing position relative to said slide, 
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a plurality of feeding elements mounted on said feed bar 

and arranged along the same in a uniformly spaced ar 
rangement, said feeding elements moving into pushing 
relation relative to containers on said slide upon pivotal 
movement of said feed bar into feeding position and mov 
ing clear of containers on said slide for endwise move 
ment thereof relative to the containers upon pivotal 
movement of said feed bar into clearing position, 

endwise driving means for moving said feed bar endwise 
through an advance and a return stroke, and 

pivotal drive means for imparting pivotal movement to said 
feed bar between the feeding and clearing positions, said 
pivotal drive means including crank means on said feed 
bar, actuating means having a substantially endwise mo 
tion and a predetermined throw, and coupling means for 
selectively coupling said actuating means to said crank 
means for imparting pivotal movement to said feed bar 
between the feeding position and a ?rst clearing position 
and between said feeding position and a second clearing 
position. 

2. In a ?lling machine in accordance with claim 1 wherein 
said coupling means comprises a coupling pin and bores in 
said crank means radially displaced relative to the axis of said 
feed bore, said bores being adapted to receive said coupling 
pin selectively. 

3. In a ?lling machine in accordance with claim 2 wherein 
said actuating means comprises a fluid cylinder having a 
piston rod adapted to be extended and retracted endwise and 
said coupling means operates to couple said piston rod to said 
crank means. - 

4. In a filling machine in accordance with claim 1 wherein 
said crank means comprises a pair of crank arms secured in 
spaced relation on said feed bar, a retaining member mounted 
on said feed bar for endwise sliding of said feed bar relative 
thereto, and means for con?ning said retaining member 
against movement endwise of said feed bar; and said coupling 
means comprises a coupling pin extending lengthwise on an 
axis parallel to the axis of said feed bar and cooperating with 
said crank arm and said retaining member, said coupling pin 
being secured to said crank for endwise movement therewith 
and being slidable endwise relative to said retaining member, 
and a coupling member mounted on said coupling pin for end 
wise sliding of said coupling pin relative thereto and cooperat 
ing with said retaining member for confining the same against 
endwise movement with said coupling pin, said coupling 
member being connected to said actuating means. 

5. In a ?lling machine in accordance with claim 4 wherein 
said crank arms and retaining member are provided with two 
sets of bores for receiving said coupling pin, said sets of bores 
being displaced radially relative to the axis of said feed bar. 

6. ln a ?lling machine in accordance with claim 5 wherein 
said actuating means comprises a fluid cylinder pivotally 
mounted at one end and having an endwise movable piston 
rod extending from the opposite end thereof and connected to 
said coupling member, said two sets of bores being located on 
an arc about the pivot axis of said ?uid cylinder and having a 
radius equal to the spacing between the pivot axis of the ?uid 
cylinder and the connection of said piston rod to said coupling 
member when said feed bar is pivotally in its feeding position. 

7. In a ?lling machine in accordance with claim 1 wherein 
said feeding elements are mounted on a supporting bar that is 
mounted on said feed bar with the means for mounting said 

. supporting bar on said feed bar being releasable for substitut 
ing one supporting bar with one set of feeding elements for 
another supporting bar with a different set of feeding ele 
ments. _ 

8. In a filling machine in accordance with claim 1 wherein 
each of said feeding elements comprises a substantially planar 
container-engaging portion disposed substantially normal to 
the axis of said feed bar, said container-engaging portion of 
said feeding elements having a plurality of ?ngers extending 
into container-engaging relation relative to said slide. 

9. In a ?lling machine in accordance with claim 8 wherein 
each of said ?ngers includes an upper ?nger and a lower 
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?nger, said upper ?nger overhanging said slide and spaced 
therefrom in the feeding position of said feed bar for engaging 
a container adjacent to the top thereof and having a length to 
extend substantially across said slide and thereby engage a 
container at both comers of the opposed face of the container, 
and said lower ?nger overhanging said slide in the feeding 
position of said feed bar for engaging a container adjacent to 
the bottom of the opposed face thereof. 

10. In a ?lling machine in accordance with claim 9 wherein 
said lower ?nger has a length to extend over a portion only of 
said slide in the feeding position of the feed bar for engaging a 
container only at the adjacent corner of the opposed face and 
to be disposed outwardly ofa vertical plane along the adjacent 
edge of said slide in the clearing position of the feed bar. 

11. In a ?lling machine in accordance with claim 9 having 
means for adjusting said slide vertically for accommodating 
containers of different height said ?ngers including an inter 
mediate ?nger for overhanging said slide in the feeding posi 
tion of said feed bar, said intermediate ?nger being spaced 
vertically from said lower ?nger for receiving the slide 
between the same when said slide is adjusted vertically for 
supporting intermediate size containers and from said upper 
?nger for receiving the slide between the same when said slide 
is adjusted vertically for supporting small containers. 

12. In a ?lling machine in accordance with claim 11 wherein 
said crank means comprises a pair of crank arms secured in 
spaced relation on said feed bar, a retaining member mounted 
on said feed bar for endwise sliding of said feed bar relative 
thereto, and means for con?ning said retaining member 
against movement endwise of said feed bar; and said coupling 
means comprises a coupling pin extending lengthwise on an 
axis parallel to the axis of said feed bar and cooperating with 
said crank arm and said retaining member, said coupling pin 
being secured to said crank for endwise movement therewith 
and being slidable endwise relative to said retaining member, 
and a coupling member mounted on said coupling pin for end 
wise sliding of said coupling pin relative thereto and cooperat~ 
ing with said coupling pin relative thereto and cooperating 
with said retaining member for con?ning the same against 
endwise movement with said coupling pin, said coupling 
member being connected to said actuating means. 

13. In a ?lling machine in accordance with claim 12 wherein 
said crank arms and retaining member are provided with two 
sets of bores for receiving said coupling pin, said sets of bores 
being displaced radially relative to the axis of said feed bar. 

14. In a ?lling machine in accordance with claim 13 wherein 
said actuating means comprises a fluid cylinder pivotally 
mounted at one end and having an endwise movable piston 
rod extending from the opposite end thereof and connected to 
said coupling member, said two sets of bores being located on 
an are about the pivot axis of said ?uid cylinder and having a 
radius equal to the spacing between the pivot axis of the fluid 
cylinder and the connection of said piston rod to said coupling 
member when said feed bar is pivotally in its feeding position. 

15. In a ?lling machine for containers, 7 
?lling means for introducing a volume of material into a 

container at a ?lling position, 
a slide for supporting containers relative to the ?lling means 

in the ?lling position and along which the containers are 
advanced to and from the ?lling position, 

a feed bar and means for mounting said feed bar for move 
ment through a feeding cycle including an advance stroke 
wherein the feed bar is moved endwise in a direction sub 
stantially parallel to the lengthwise direction of said slide, 

a plurality of feeding element means mounted on said feed 
bar and arranged along the same in a uniformly spaced 
relation, for engaging containers on said slide in a pushing 
relation during the advance stroke of said feed bar to ad 
vance the containers along said slide, each of said feeding 
element means comprising a substantially planar con 
tainer-engaging portion disposed substantially normal to 
the axis of said feed bar, said container-engaging portion 
having a plurality of ?ngers including an upper ?nger and 
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12 
a lower ?nger, said upper ?nger overhanging said slide 
and spaced therefrom during the advance stroke for en 
gaging a container on said slide adjacent to the top of the 
face of the container opposed to said ?nger and having a 
length to extend substantially across said slide and 
thereby engage the opposed face of the container at both 
corners, and said lower ?nger overhanging said slide and 
spaced therefrom during the advance stroke for engaging 
a container adjacent to the bottom of the opposed face 
thereof, and 

pivotal drive means for imparting pivotal movement to said ' 
feed bar between feeding and clearing positions, said 
pivotal drive means including crank means on said feed 
bar, actuating means having a substantially endwise mo 
tion and a predetermined throw, and coupling means for 
selectively coupling said actuating means to said crank 
means for imparting pivotal movement to said feed bar 
between the feeding position and a ?rst clearing position 
and between said feeding position and a second clearing 
position. 

16. In a ?lling machine in accordance with claim 15 wherein 
said lower ?nger has a length to extend across a portion only 
of said slide during the advance stroke for engaging a con 
tainer only of said slide during the advance stroke for engaging 
a container only at the adjacent corner of the face opposed to 
said lower ?nger. 

17. In a ?lling machine in accordance with claim 15 having 
means for adjusting said slide vertically for accommodating 
containers of at least three different heights including a small, 
an intermediate and a large size container, said fingers includ 
ing an intermediate ?nger for overhanging said slide during 
the advance stroke, said intermediate ?nger being spaced ver 
tically from said lower ?nger for receiving the slide between 
the same when said slide is adjusted vertically for supporting 
intermediate size containers and from said upper ?nger for 
receiving the slide between the same when said slide is ad 
justed vertically for supporting small size containers. 

18. In a ?lling machine in accordance with claim 15 wherein 
said feeding cycle includes a return stroke in which said feed 
bar moves endwise in the opposite direction to said advance 
stroke and also includes pivotal movement between a feeding 
position during the advance stroke and a clearing position dur 
ing the return stroke. 

19. In a ?lling machine in accordance with claim 18 wherein 
said lower ?nger has a length to extend across a portion only 
of said slide during the advance stroke for engaging a con 
tainer only at the adjacent corner of the face thereof opposed 
to said lower ?nger. 

20. In a ?lling machine in accordance with claim 19 having 
means for adjusting said slide vertically for accommodating 
containers of at least three different heights including a small, 
an intermediate and a large size container, said ?ngers includ 
ing an intermediate ?nger for overhanging said slide when said 
feed bar is in said feeding position, said intermediate ?nger 
being spaced vertically from said lower ?nger for receiving 
said slide between the same when said slide is adjusted verti 
cally for supporting said intermediate size containers and from 
said upper ?nger for receiving the slide between the same 
when said slide is adjusted vertically for supporting small size 
containers. ' 

21. In a ?lling machine in accordance with claim 20 wherein 
the upper and lower edge of said intermediate ?nger are arcu 
ate and are formed on a radius about the axis of said feed bar, 
whereby upon pivotal movement of said feed bar, said ?nger is 
adapted to move under said slide when said slide is adjusted 
vertically for supporting small size containers and to move 
over said slide when said slide is adjusted vertically for sup 
porting intermediate size containers. 

22. In a ?lling machine in accordance with claim 21 wherein 
the upper and lower ?ngers have an upper edge the extremi 
ties of which are arcuate and formed on a radius about the axis 
of the feed bar. 
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