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FOOD DISPENSER 

BACKGROUND OF THE INVENTION 

This invention relates to food handling and packag 
ing techniques and, more particularly, to a method and 
apparatus for packaging foods which must be handled 
carefully in order to avoid damaging the food product. 
Typical of such food products are yogurt, pudding and 
cottage cheese which, if subjected to rough treatment 
such as rapid variations in pressure, pumping through a 
series of relatively sharp tubing bends and the like may 
cause the chemical composition of the food product to 
change adversely. It is among the primary objects of the 
invention to provide an ‘improved method and ap 
paratus for handling and packaging gently such foods 
and in which the likelihood of the food becoming 
bruised is minimized. 

SUMMARY OF THE INVENTION 

In brief, the invention relates to a semi-liquid food 
dispenser as might be employed in a high-speed food 
packaging machine. The dispenser includes an upper 
supply trough and a plurality of downwardly extending 
cylinders which are in communication with the bottom 
of the trough. The lower end of each cylinder is 
slideably connected to the upper end of a dispensing 
tube which is supported in a ?xed position in the 
machine. The trough and attached , cylinders are 

mounted for vertical reciprocating movement. An inlet 
valve is associated with the upper end of each cylinder 
at its juncture with the bottom of the trough. An outlet 
valve is provided at the lower end of each of the 
dispensing tubes. With the trough and cylinders at the 
upper end of their stroke, the inlet valves are closed 
and the outlet valves are opened. The trough and cylin 
ders then are’ advanced downwardly to pump a mea 
sured volume of food out of the open, lower ends of the 
dispensing tubes and into open containers supported 
below each of the tubes. At‘ the bottom. of the 
dispensing stroke, the outlet valves are closed and the 
inlet valves are open so that when the trough and its as 
sociated cylinders are raised upwardly in a return 
stroke, the semi-liquid food in the trough will ?ow into 
and will re?ll the cylinders with another charge of food 
material. The technique is suited particularly for use 
with food products which must be handled gently to 
avoid damaged or bruised food products. Additionally, 
the apparatus is easily disassembled to permit relatively 
simple cleaning. 

It is among the objects of the invention to provide a 
method and apparatus for dispensing fragile foods in a 
manner which minimizes the likelihood of the food 
becoming bruised or otherwise damaged. 
A further object of the invention is to provide a 

method and apparatus for dispensing semi-liquid food 
in accurate and controlled quantities. 
A further object of the invention is to provide a food 

dispenser of the type described which is suitable for use 
particularly in a high-speed food packaging operation. 

Still another object of the invention is to provide an 
apparatus of the type described which may be disas 
sembled simply to facilitate cleaning. 
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2 
DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of the inven 
tion will be understood more fully from the following 
detailed description thereof, with reference to the ac 
companying drawings wherein: ‘ ' 

FIG. 1 is a side elevation of the food packaging 
machine in which the invention may be employed; 

FIG. 2 is a front elevation of the food dispenser, 
partly in section as seen along the line 2--2 of FIG. 1; 

FIG. 3 is a side elevation of the ?lling unit shown in 
FIG. 2; 

FIG. 4 is an enlarged sectional ‘front elevation of the 
unit as seen along the line 4--4 of FIG. 3; 

FIG. 5 is a rear elevation, partly in section, of one of 
the outlet valves as seen along the line 5--5 of FIG. 6; 

FIG. 6 is a side elevation, in section, as viewed 
through the outlet valve along the line 6-6 of FIG. 5; 

FIG. 7 is a bottom view of the outlet valve showing 
the valve in an open position; and 

FIG. 8 is an exploded illustration of the connection 
between the outlet valve member and its associated ac 
tuating rod. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As shown in FIG. 1, the invention may be employed 
in a food ?lli‘hg machine having a conveyor 10 which 
receives and transports containers, such as the cups 12 
past a plurality of operating stations at which the food 
product is packaged. For example, the food ?lling 
machine may include a cup loading station 14, a food 
?lling stating 16, a capping station 18, and an ejection 
station 20 where the ?lled containers are removed from 
the conveyor 10. In the illustrative embodiment of the 
invention, the conveyor 10 includes a plurality of cup 
supports 22 which are ?exibly connected to each other 
in an endless arrangement. Each of the cup supports in 
cludes a plurality of holes 24 which receive and support 
the cups. Thus, during operation, the cups are ad 
vanced, in a gang or ?ight, past each of the operating 
sections. 

FIGS. 2,3, and 4 show the ?lling station 16 in greater 
detail. The ?lling station 16 is supported above the con 
veyor 10 by a pair of laterally spaced hollow posts 26 
which are secured to the frame 28 of the machine. A 
transversely extending support bar 30 is secured to the - 
upright posts 26 and extends across and above the con 
veyor 10. The bar 30, in turn, supports a plurality of 
vertically disposed dispensing tubes 32 which are 
spaced transversely along the bar 30. The tubes 32 are 
spaced so that when a ?ight of cups 12 are supported 
below, each of the tubes will be aligned with one of the 
cups in readiness to dispense the food downwardly into 
the cups. An outlet valve arrangement, indicated 
generally by the reference character 34, is associated 
with each of the dispensing tubes at its lower end. 
The semi-liquid food is directed to and through the 

dispensing tubes by an arrangement including an over‘ 
head trough 36 which is mounted for vertical 
reciprocating movement by a pair of transversely 
spaced columns 38 which pass downwardly through the 
hollow posts 26. The lower ends of the columns extend 
downwardly beyond the posts 26 and are connected to 
a cross bar 40 which, in turn, is supported and driven 
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by a crank mechanism 42, described more fully below. 
The crank mechanism 42 is effective to raise and lower 
the trough 36 in a repetitive reciprocating stroke 
through the columns 38. 
As shown more fully in FIG. 4, the trough 36 in 

cludes downwardly tapering sidewalls 44 and a bottom 
wall 46. The bottom wall 46 includes a plurality of 
spaced openings 48 through which the food may ?ow. 
A plurality of downwardly extending cylinders 50 are 
connected to the bottom wall 46 of the trough and are 
in alignment with the openings 48 formed in the trough. 
The cylinders 50 are spaced slightly below the bottom 
wall 46 of the trough 36 to provide clearance for a 
transversely extending shuttle valve 52 includes a plu 
rality of transversely spaced openings 54. The shuttle 
valve 52 is operated by an air cylinder 56 or other .ap 
propriate means to move the shuttle 52 transversely to 
either open or close the passages between the trough 
and the cylinders 50 in unison. 
The lower end of each of the cylinders 50 surrounds 

and receives the upper end of one of the dispensing 
tubes 32. The upper end of each of the dispensing tubes 
32 is ?ared outwardly to de?ne a ?ange 58. The ?ange 
58 of each dispensing tube 32 is slideably sealed to the 
inner surface of its associated cylinder 50 by' an O-ring 
60 which is retained within an annular groove 62 
formed about each ?ange 58. The inner surface of the 
upper end of each dispensing tube 32 preferably is 
rounded to de?ne a smooth, substantially continuous 
?ow path from the cylinder 50 into the dispensing tube 
32. . 

When operating the food ?lling station, the food is 
delivered from a vat into the trough through an inlet 
manifold 64 which may be secured to a trough cover 
66. The cylinders 50 and dispensing tubes 32 also are 
filled fully with the semi-liquid food. With the trough 
36 and its associated cylinders 50 in the uppermost 
position, the shuttle valve 52 is closed and the outlet 
valve 34 at the bottom end of each dispensing cylinder 
32 is open. The trough 36 and cylinders 50 then are ad 
vanced downwardly to force a predetermined volume 
of food from each of the dispensing tubes 32. 
The volume of food discharged on each stroke is, of 

course, dependent on the size of the cylinders 50 and 
the length of their stroke. The stroke length may be ad 
justed by the crank mechanism 42 in a manner 
described below. When the cylinders 50 have reached 
the downward limit of their stroke, the outlet valves 34 
are closed immediately and the shuttle valve 52 is 
operated to open the passage between the trough 36 
and each cylinder 50. As the cylinders rise in relation to 
the upper end of the dispensing tube 32, they ?ll with 
the semi-liquid food from the trough. When the trough 
36 and cylinders reach the upper limit of their stroke, 
the shuttle valve then is closed again and the outlet 
valves 34 are opened in readiness for another 
downward stroke. During the upward stroke of the 
cylinders 50, the conveyor 10 advances to present a 
new ?ight of cups 12 to the dispensing tubes 32. 
The speed of operation of the device is dependent, in 

part, on the consistency of the particular semi-liquid 
food. It is important that the operating’cycle be suf? 
ciently short so that there is little or no tendency for the 
semi-liquid to ?ow by gravity from the tube 32. Proper 
selection of operating speed insures that no air will be 
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4 
admitted into the ?ow channel de?ned along the 
cylinder 50 and dispensing tubes 32. For example, 
when dispensing yogurt an operating cycle of approxi 
mately 50 cycles per minute has been found satisfacto 
ry. With more viscous foods, such as cottage cheese, 
the duration of the operating cycle could be extended, 
if desired. 

in order to facilitate smooth operation of the device, 
the trough and cylinder assembly is balanced by a 
counterweight arrangement shown in FIGS. 2 and 3. 
The lift bar 40 is connected near its ends to a pair of 
endless cables 68 which are wrapped about pulleys 70 
rotatably mounted to the frame of the machine. The ca 
bles also are secured to a counterweight 72. The coun 
terweight assembly preferably is slightly heavier than 
the weight of the trough and cylinders so that they are 
biased in their uppermost position. 
The reciprocating drive as shown in FIGS. 2 and 3 

and includes a main drive shaft 74 which extends along 
the length of the machine and which powers the other 
stations in the machine. The crank shaft 76 is journaled 
in trunions 78 and is connected to the drive shaft 74 
through a conventional right angle drive. The trans 
verse ends of the crank shaft 76 are connected to an ad 
justable crank 80 which, in turn, is pivotally connected 
to the lift bar 40 by the link 82. 
The adjustable crank mechanism includes the crank 

80 which is slotted along its length to receive a slide 81. 
The position of the slide 81 along the length of the 
crank 80 is adjustable by means of a screw 83 which is 
rotatably supported within the crank 80 and which is 
threaded through the slide 81. The slide is pivotally 
connected to the link 82 by the pin 85. By adjusting the 
position of the screw 83, the effective length of the 
crank, and therefore the stroke of the columns, can be 
adjusted accordingly. 
The valve mechanisms 34 associated with each of the 

dispensing tubes 34 are of identical construction and 
are shown in FIGS. 5, 6, 7, and 8. Each of the valve 
mechanisms includes a valve housing 84 having integral 
lugs 86 formed at their upper ends. A stud 88 is secured 
to each of the lugs 86 and extends upwardly through a 
resilient grommet 90 which, in turn, is received in a 
hole 92 formed in the transverse bar 30. Each valve 
housing 34 is retained in place by a pair of nuts 94 
which are threaded about the upper protruding end of 
their associated studs 88. The resilient grommet 90 is 
effective to retain the valve housing in place but also 
permit limited ?exure of the housing. 
The upper end of the valve housing 84 is threaded to 

receive the lower threaded end 96 of its associated 
dispensing tube 32. An appropriate hole is formed in 
the transverse bar 30 to receive the lower end of the 
dispensing tubes 32. 
Each of the valve housings 84 is of generally rectan 

gular con?guration and having a central passage 98 
which is de?ned, in part, by the opposed walls 100. A 
generally cylindrical valve member 102 is rotatably 
mounted within holes formed in the walls 100. The 
valve member 102 includes an opening 104 which is 
rotatably positioned by the valve 102 to open or close 
the central passage 98 in the valve housing 84. 
The valve member 102 is retained within the valve 

housing 84 by an arrangement which permits the valve 
mechanism to be dis-assembled simply and quickly, as 
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for cleaning. As shown in FIGS. 5, 6, and 8, one of the 
walls 100 of the valve housing 84 includes an arcuate 
groove 106 which is defined by an arcuate lip 108, the 
lip-de?ned groove 106 extending circumferentially 
about an end of the valve member 102 which is 
rotatably supported within that wall 100 of the valve 
housing 84. That end of the valve member 102 includes 
an arcuate ?ange 110 which is dimensioned to be 
received within the groove 106 in the housing wall 100. 
The arcu'ate lip 108 and ?ange 110 are dimensioned 
and located so that during normal valve operation, 
between the open and closed con?guration, the lip 108 
and ?ange‘ 110 will overlap thus retaining the valve 
within the valve housing. The valve may be disassem 
bled simply by rotating the valve member 102 beyond 
the open or closed position to a position in which the 
lip 108 and ?ange l 10 do not overlap, thus enabling the 
valve to be retracted axially from the valve housing (to 
the left as viewed in FIG. 6). 
The valve member 102 is operated by a crank 112 

which is secured to the retained end of the valve 
member 102 outwardly of the valve housing 84. The 
crank 112 includes a lug 114 and a transversely extend 
ing pin 116 is secured to the lug 114. The lug 114 and 
transverse pin 116 are received within a key hole 118 
formed in a ?ange 120 which is secured to the lower 
end of actuating rod 122. The actuating rod is raised 
and lowered to rotate the valve member 102 as 
described below. The transverse pin 16 and the key 
hole 118 are arranged so that when the parts are assem 
bled in the machine, the transverse pin 116 cannot re 
gister with the key hole 118 during normal operation. 
This precludes inadvertent separation of the lug 114 
and actuating rod 122. FIG. 5 shows the full arc 
through which the valve member 102 is rotated 
through any operating cycle. Thus, the transverse pin 
116 is maintained in a skew attitude in relation to the 
key hole 118 at all times during the operating cycle of 
the machine. They may be disassembled easily, when 
desired, by rotating the valve member to align the pin 
116 with the key hole118. 
The actuating rods 122 are moved heightwise by a 

valve actuating bar 124 which is raised and lowered by 
air cylinders 126. The air cylinders are secured to the 
transverse ends of the transverse bar 30. Each actuat 
ing rod 122 is connected, at its upper end, to the valve 
bar 124 by a spherical bearing 128. A hole 130 is 
formed in the transverse supporting bar 30 to receive 
each of the upwardly extending actuating rods 122. 
The valve bar 124 is guided in its vertical reciprocating 
movement by guides 132 which are secured to the 
transverse bar 30 and which receive guide rollers 134 
which are rotatably mounted to the transverse ends of 
the valve bar 124. The air cylinders 126 are actuated in 
unison to open or close the dispensing valves in unison. 
The various parts of the machine may be assembled 

and disassembled simply and quickly for cleaning. For 
example, the entire assembly of the trough and cylin 
ders 50 is secured to the upper end of the columns 38 
by a pair of tubular members 136 and brackets 138. 
The tubular members 136 slip over and about the 
upper, reduced ends of the columns 38 and are secured 
thereto by hand nuts 140 which pass downwardly 
through the upper end of each tubular member and are 
threaded into the upper ends of the columns 38. In 
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6 
order to remove the trough and cylinders, the hand 
nuts 140 need only be loosened and the entire unit may 
be withdrawn upwardly. If desired, the cylinders 50 
may be detached from the underside of the trough 36 in 
a similarly simple manner. Each of the cylinders and 
their associated ?anges are connected to the bottom 
wall of the trough 46 by easily loosened hand nuts 142. 
The dispensing tubes 32 may be detached simply by 
threading them out of engagement with their respective 

. valve housings 34. The valves themselves may be disas~ 
sembled simply as described above and, if desired, the 
valve housing itself may be detached from the trans 
verse bar 30 by loosening the nuts 94. 
The transverse bar 30 which supports the outlet 

valve arrangement and the distribution tubes 32 may be 
adjusted heightwise to accomodate cups of varying 
size. For this} purpose, the transverse bar 30 is sup: 
ported at its ends by a rotatably threaded bushing 144 
which is threaded about a threaded portion 146 on 
each of the posts 26. The bushing 144 may be rotated 
to adjust the heightwise position of the outlet valve as 
semblies and their respective dispensing tubes 32. 
An important aspect of the invention resides in the 

?ow path along which the semi-liquid food passes dur 
ing the dispensing operation. Because the cylinders 50 
and their associated dispensing tubes 32 are in general 
vertical alignment, the food is dispensed along a sub 
stantially straight path which avoids any sharp tubing 
bends or other narrow restrictions which might tend to 
“bruise” the food. The outlet from the dispensing tube 
is relatively wide which avoids any tendency for the 
food to be subjected to any substantial pressure which 
might affect adversely its chemical composition. 
The internal configuration of the trough is intended 

to facilitate substantially straight line ?ow of the food 
and is designed to avoid any corners or crevices which 
might tend to retain some of the food product for ex 
tended periods of time, during which the food might 
spoil. Thus, the downwardly tapering trough includes a 
number of downwardly divergent guides 148 which ex 
tend fully across the width of the trough. The guides are 
interposed between the openings 48 in the bottom walls 
46 of the trough and serve to guide the food 
downwardly to and through the holes 48. The guides 
148 meet the bottom wall 46 of the trough in close 
proximity to their associated openings 48 to avoid any 
crevices or corners. The sidewalls of the trough also are 
tapered for the same purpose. 

It should be understood that the foregoing descrip 
tion is intended merely to be illustrative of the inven 
tion and that other embodiments and modi?cations will 
be apparent to'those skilled in the art without departing 
from its spirit. 

Having thus described the invention, what is claimed 
is: 

1. An apparatus for dispensing a ?uent food product 
comprising: 

a hopper having sidewalls and a bottom wall and at 
least one opening formed in said bottom wall; 

a cylinder associated with each of said at least one 
openings in said bottom wall of said hopper, said 
cylinder having an inlet end and an outlet end each 
of said cylinders being secured to said hopper in 
registry with its associated opening; 
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a dispensing tube having an inlet and an outlet end, 
the inlet end of said dispensing tube being received 
slideably and coaxially within the outlet end of said 
cylinder; . 

means sealing said tube and cylinder for sliding 
reciprocating movement therebetween; 

means mounting said hopper and said at least one 
cylinder for reciprocating movement in a 
heightwise direction and in relation to said 
dispensing tube, said dispensing tube and cylinder 
being aligned to de?ne a substantially straight ?ow 
path; 

inlet valve means associated with said inlet end of 
each of said cylinders comprising a slide valve in 
terposed between the bottom of said hopper and 
the upper end of each of said cylinders, said slide 
valve including a plate having openings equal in 
number and spacing to the openings in the bottom 
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8 
of said hopper and each said cylinder, the region 
between said openings in said plate being dimen 
sioned to close fully the passage between the 
hopper and each cylinder to confine the food in 
each cylinder therein; 

an outlet valve located at the outlet end of said 
dispensing tube; 

means for opening said outlet valve when said slide is 
in a closed position and for closing said outlet 
valve when said slide valve is in an open position. 

2. An apparatus for dispensing a ?uent food product 
as de?ned in claim 1 wherein the edges of the openings 
formed in said slide valve are relatively sharp and 
cooperate with the edges in said trough bottom de?n 
ing the openings therein to de?ne cooperative knife 
like edges adapted to sever any food particles during 
operation of said inlet valve. 

* * * * * 


