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(57) ABSTRACT 

A dispensing device for supplying measured quantities of 
batter to baking containers, and a method of operating such 
device use a peristaltic pump driven by a servo-motor drive. 
The peristaltic pump has a ?exible conduit With a ?rst end 
connected to a supply container for receiving batter and a 
second end from Which the batter is dispensed. A movable 
pump element precisely moves batter through the ?exible 
conduit from the ?rst end toWard the second end. A shut-off 
valve adjacent the second end of the ?exible conduit closes 
the conduit When the measured quantity of batter has been 
dispensed. A conveyor is positioned beneath the second end 
of the ?exible conduit for moving baking containers into 
position therebeneath for deposit of batter. The movable 
pump element has a peristaltic driver including a plurality of 
rollers, a drive shaft to rotate the peristaltic driver such that the 
rollers apply pressure to the ?exible conduit, pressing the 
?exible conduit against a curved pressure surface of a shoe. 
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DEPOSITOR SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] Not applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not applicable. 

BACKGROUND OF THE INVENTION 

[0003] The present invention relates generally to a deposi 
tor or dispenser system and, more particularly, to depositors 
and dispensers of the type that are used to deposit accurately 
measure amounts of a food batter or similar material on a pan, 

tray, baking sheet, or the like. The batter is then baked to 
produce food products such as cakes, mu?ins, pastries, and 
the like. 
[0004] In commercial bakeries, baking mixes such as cake 
batters, are mixed in large quantities, and then dispensed onto 
baking containers. The containers are then carried by a con 
veyor system into and through baking ovens. Known batter 
depositors have typically used a piston pump to pump quan 
tities of batter from a mixing container into the baking con 
tainer in Which the food product Will be baked. Such food 
products are typically sold by Weight, With the purchaser 
being advised as to the Weight of the baked product by prod 
uct labeling. It is important that the Weight of the product that 
the customer receives be at least the Weight that is indicated 
on the product packaging. It is also important, hoWever, that 
the actual product Weight of the product not exceed signi? 
cantly the nominal product Weight, as this Would add to the 
cost of the product. 
[0005] One prior art dispenser used in the commercial bak 
ing industry is shoWn in US. Pat. No. 4,170,253, issued Oct. 
9, 1979, to McArthur. The ’253 patent dispenser has a plunger 
mounted Within a chamber at the bottom of a mixing boWl. 
The plunger includes a one-Way valve passing the batter mix 
through the plunger head When the plunger moves aWay from 
the dispensing port and urging the batter mix out of the 
dispensing port When the plunger moves toWard the dispens 
ing port. The plunger is driven by a piston and cylinder 
assembly Which includes an adjustable stop that limits the 
travel of the plunger and hence determines the quantity of 
batter mix that is dispensed. 
[0006] A number of other dispensing devices of this general 
type have been used. One di?iculty in using such dispensers 
is the effort required to clean them. It Will be appreciated that 
all remnants of one type of dough or batter must be removed 
from the dispensing system before a second type of dough or 
batter is used, so that cross contamination of the batters is 
prevented. The path through Which batter is pumped With a 
piston pump typically requires some disassembly of the pump 
to clean the dispenser effectively. Another di?iculty encoun 
tered is a lack of precision in the quantity of batter dispensed, 
especially With pneumatically driven piston pumps. 
[0007] Other dispensing systems have used peristaltic 
pumping in Which one or more ?exible tubes are compressed 
to move viscous material or ?uid material toWard a dispensing 
noZZle. Such a system is shoWn in US. Pat. No. 7,191,957, 
issued Mar. 20, 2007, to Anderson, in Which viscous ?uids 
from a hopper are dispensed simultaneously through a num 
ber of noZZles. The Anderson system includes draW back 
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control valves adjacent to the noZZles. While the Anderson 
system has advantages With respect to cleaning as compared 
to piston type dispensers, the amount of material that can be 
dispensed, and the speed and accuracy With Which it is dis 
pensed, are both limited. 
[0008] It is seen that there is a need for a simple dispenser 
that provides ?exibility in the speed and the amount of batter 
that is dispensed, and that is designed for easy cleaning and 
other service operations. 

SUMMARY OF THE INVENTION 

[0009] This need is met by a dispensing device according to 
the present invention Which includes a supply container, a 
peristaltic pump having a ?exible conduit, and a conveyor. 
The supply container holds a quantity of batter. The ?exible 
conduit of the peristaltic pump has a ?rst end connected to the 
supply container for receiving batter. A movable pump ele 
ment includes a plurality of rollers Which precisely move 
batter through the ?exible conduit from the ?rst end toWard a 
second end. The rollers press on the outside of the conduit, 
causing it to occlude at a number of points. As the rollers 
move, the points of occlusion move, and the batter passes 
along the conduit. The pump further includes a shut-off valve 
adjacent the second end of the ?exible conduit. If desired, the 
shutoff valve may be constructed as an integral part of the 
peristaltic pump.A conveyor is positionedbeneath the second 
end of the ?exible conduit for moving baking containers into 
position there beneath for deposit of batter. 
[0010] The peristaltic pump further includes a shoe de?n 
ing a curved pressure surface, and a movable pump element. 
The movable pump element includes a peristaltic driver 
including a plurality of rollers, and a drive shaft to rotate the 
peristaltic driver such that the rollers apply pressure to the 
?exible conduit, pressing the ?exible conduit against the 
curved pressure surface of the shoe. Finally, the pump 
includes a pump motor for rotating the peristaltic driver. The 
pump motor may comprise a servo motor for rotating the 
peristaltic drive by a precise distance so as to dispense a 
precise amount of batter. The shut-off valve comprises a 
clamp mechanism, including a stationary clamp element and 
a pivotal clamp element, and a clamp actuator for moving the 
pivotal clamp element toWard the stationary clamp element. 
The clamp actuator for moving the pivotal clamp element 
toWard the stationary clamp element comprises a pneumatic 
cylinder. The peristaltic driver may comprise four rollers, or it 
may comprise three rollers. 
[0011] The peristaltic pump many comprise a plurality of 
?exible conduits, each conduct having a ?rst end connected to 
the supply container for receiving batter, a plurality of mov 
able pump elements, and a plurality of shut-off valves. Each 
of the movable pump elements is arranged to move batter 
through an associated one of the plurality of ?exible conduits 
from the ?rst end toWard a second end. Each of the shut-off 
valves is positioned adjacent the second end an associated one 
of the plurality of ?exible conduits. 
[0012] A method of dispensing measured quantities of bat 
ter to baking containers, comprises the steps of providing a 
quantity of batter in a container, and pumping the batter 
through a ?exible conduit With a peristaltic pump. The batter 
is pumped from a ?rst end of the ?exible conduit connected to 
the container toWard a second end of the conduit. The method 
further includes the steps of actuating a valve at the second 
end of the ?exible conduit to permit a measured quantity of 
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batter to be dispensed, and conveying baking containers into 
position beneath the ?exible conduit for receipt of a measured 
quantity of batter. 
[0013] The method of dispensing measured quantities of 
batter to baking containers, comprises the steps of providing 
a quantity of batter, and pumping the batter through a ?exible 
conduit With a peristaltic pump. The batter is pumped from a 
?rst end of the ?exible conduit toWard a second end of the 
conduit by pressing the conduit at a plurality of spaced points 
along the length of the conduit and moving the spaced points 
in a direction from the ?rst end toWard the second end. The 
method further includes the step of pinching closed the sec 
ond end of the conduit after a measured quantity of batter has 
been dispensed from the second end of the conduit. 
[0014] Accordingly, it is an object of the present invention 
to provide an improved batter dispenser and method of oper 
ating such a dispenser, in Which accurately metered, signi? 
cant quantities of batter can be dispensed quickly. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0015] FIG. 1 is a perspective vieW of the dispensing device 
according to the present invention; 
[0016] FIG. 2 is a side vieW ofa portion of the peristaltic 
pump of the present invention; 
[0017] FIG. 3 is a perspective vieW of a portion of the 
peristaltic pump of the present invention; 
[0018] FIG. 4 is a side vieW ofa portion of the peristaltic 
pump of the present invention, illustrating a variation in the 
number of rollers; 
[0019] FIG. 5 is a side sectional vieW of the shoe of the 
peristaltic pump, taken generally along line 5-5 in FIG. 6; and 
[0020] FIG. 6 is a perspective vieW of the shoe of the 
peristaltic pump. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0021] Reference is made to FIGS. 1, 2 and 3 Which illus 
trate a dispenser device 10 according to the present invention. 
The dispenser dispenses measured quantities of batter, such 
as for cakes or mu?ins, for example, onto baking containers 
12, shoWn in FIG. 1 as muf?n tins. The dispensing device 10 
includes a supply container 14 for holding a quantity of batter. 
The batter Will have been previously mixed or otherWise 
prepared elseWhere, and then poured into supply container 14 
after the removal of container top 16. The device includes a 
peristaltic pump 18 Which is illustrated in FIG. 2. The pump 
18 includes a ?exible conduit 20 having a ?rst end 22 con 
nected to the supply container 14 for receiving batter. Conduit 
20 is preferably made of a relatively soft plastic material. A 
movable pump element 24 moves batter through the ?exible 
conduit 20 from the ?rst end 22 toWard a second end 26. A 
servo-motor drive includes servo-motor 28, gear box 30 and 
drive shaft 32 Which extends through and drivingly engages 
the drive element 24. A conveyor 34 is positioned beneath the 
second end 26 of the ?exible conduit 20 for moving baking 
containers 12 into position there beneath for deposit of batter. 
Conveyor 34 may be any of a number of knoWn conveyor 
mechanisms capable of conveying and positioning the con 
tainers 12 in synchronization With the operation of the pump 
18. The conveyor Will typically connect With other conveyors 
to carry the containers 12 into and through a baking oven. 
[0022] The peristaltic pump 18 includes a pair of side plates 
36 that are held by spacer bolts 38 and that carry bearings 40. 
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The movable pump element 24 includes a peristaltic driver 42 
having a pair of plates 44 and a plurality of occlusion rollers 
46 extending there betWeen. The peristaltic pump 18 further 
includes a shoe 48, best shoWn in FIGS. 5 and 6. The shoe 48 
de?nes a curved pressure surface 50 against Which the con 
duit 20, shoWn in dashed lines in FIG. 5, rests. The rollers 46 
of the peristaltic driver 42 apply pressure to the ?exible con 
duit 20 against the curved pressure surface 50 to deform the 
conduit 20 and occlude it. This essentially traps quantities of 
batter in the conduit 20 betWeen the occlusions produced by 
the rollers 46. Servo pump motor 28 rotates the drive shaft 32 
Which in turn rotates the peristaltic driver 42. As a conse 
quence, batter is pumped through the peristaltic pump in a 
very controlled, very precisely metered fashion. Because the 
rotation of the servo pump motor can be very precisely con 
trolled, the amount of batter pumped by the servo pump is also 
determined With precision. When the servo pump motor 
rotates the peristaltic drive by a speci?c amount, a predeter 
mined amount of batter is dispensed. 
[0023] A shut-off valve 52, best shoWn in FIGS. 2 and 3, 
comprises a clamp mechanism 54, including a stationary 
clamp element 56 that extends from, and is unitary With, the 
shoe 48, and a pivotal clamp element 58. A clamp actuator 60 
moves the pivotal clamp element 58 toWard the stationary 
clamp element 56 to pinch the conduit 20, thereby closing it 
off. The clamp actuator 60 for moving the pivotal clamp 
element 58 toWard the stationary clamp element 56 comprises 
a pneumatic cylinder 62. Cylinder 62 has one end attached to 
a stationary link 64 and the other end attached to the pivotal 
clamp element 58. When actuated, the pneumatic cylinder 62 
contracts, pivoting element 58 in a counterclockWise direc 
tion about pivot 64. This movement, Which is limited by stop 
66, causes clamp post 68 to press against conduit 20, ?atten 
ing it against clamp element 56. 
[0024] A number of variations in the construction of the 
device of FIG. 2 are contemplated. For example, although the 
peristaltic driver of FIG. 2 has four rollers 46, a different 
number of rollers may be used. FIG. 4, for example, illustrates 
a peristaltic driver having only three rollers, 46'. 
[0025] It Will be appreciated that it is necessary for the 
depositor to dispense simultaneously a plurality of equal 
measured quantities of batter, as for example in each of the 
recesses in the roW of recesses across the muf?n tins 12 of 
FIG. 1. To accomplish this, the peristaltic pump construction 
of FIG. 2 may be replicated across the Width of the conveyor 
12. That is, a plurality of peristaltic pumps such as shoWn in 
FIG. 2 are arranged in a roW across the Width of the conveyor 
and all driven by a single drive shaft 32. The pumps in this 
arrangement may be supported on slide rods that permit the 
lateral spacing of the outlets of the conduits 20 to be adjusted 
and positioned to ?ll the container recesses of the speci?c 
containers then being used for the baking operation. Such a 
peristaltic pump may comprise a plurality of ?exible con 
duits, each conduct having a ?rst end connected to the single 
supply container 14 for receiving batter. In this arrangement, 
a plurality of movable pump elements, each of the movable 
pump elements arranged to move batter through an associated 
one of the plurality of ?exible conduits from the ?rst end 
toWard a second end, are provided. A plurality of shut-off 
valves are provided, each of the shut-off valves being posi 
tioned adjacent the second end and associated one of the 
plurality of ?exible conduits. 
[0026] It Will be appreciated that the present invention 
operates according to a unique method of dispensing mea 
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sured quantities of batter to baking containers. A quantity of 
batter is provided in a container. The batter is pumped through 
a ?exible conduit With a peristaltic pump. The batter is 
pumped from a ?rst end of the ?exible conduit connected to 
the container toWard a second end of the conduit by applying 
pressure to the conduit With a plurality of rollers that press the 
conduit against a curved pressure surface and roll along the 
surface. The rollers are precisely moved using a servo motor. 
A valve at the second end of the ?exible conduit permits a 
measured quantity of batter to be dispensed, and then pinches 
closed the second end of the conduit after this measured 
quantity of batter has been dispensed. During this process, 
baking containers are conveyed into position beneath the 
?exible conduit for receipt of a measured quantity of batter. 
[0027] Other aspects, objects, and advantages of the 
present invention can be obtained from a study of the draW 
ings, the disclosure, and the appended claims. 

What is claimed is: 
1. A dispensing device for supplying measured quantities 

of batter to baking containers, comprising: 
a supply container for holding a quantity of batter, 
a peristaltic pump, including a ?exible conduit having a 

?rst end connected to said supply container for receiving 
batter, a movable pump element for precisely moving 
batter through the ?exible conduit from said ?rst end 
toWard a second end, including a servo-motor drive, and 
a shut-off valve adjacent the second end of the ?exible 
conduit, and 

a conveyor, beneath said second end of said ?exible con 
duit, for moving baking containers into position therebe 
neath for deposit of batter. 

2. The dispensing device of claim 1, in Which said peristal 
tic pump further comprises: 

a shoe de?ning a curved pressure surface, and 
said movable pump element comprising 

a peristaltic driver including a plurality of rollers, 
a drive shaft to rotate said peristaltic driver such that said 

rollers apply pressure to said ?exible conduit, press 
ing said ?exible conduit against said curved pressure 
surface of said shoe, and 

a servo pump motor for rotating said peristaltic driver. 
3. The dispensing device of claim 2, in Which said servo 

pump motor rotates said peristaltic drive by a precise distance 
so as to dispense a precise amount of batter. 

4. The dispensing device of claim 3, in Which said shut-off 
valve comprises a clamp mechanism, including a stationary 
clamp element and a pivotal clamp element, and a clamp 
actuator for moving said pivotal clamp element toWard said 
stationary clamp element. 

5. The dispensing device of claim 4, in Which said clamp 
actuator for moving said pivotal clamp element toWard said 
stationary clamp element comprises a pneumatic cylinder. 

6. The dispensing device of claim 2, in Which said peristal 
tic driver comprises four rollers. 

7. The dispensing device of claim 2, in Which said peristal 
tic driver comprises three rollers. 

8. The dispensing device of claim 1, in Which said peristal 
tic pump comprises: 

a plurality of ?exible conduits, each conduct having a ?rst 
end connected to said supply container for receiving 
batter, 

a plurality of movable pump elements, each of said mov 
able pump elements arranged to move batter through an 
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associated one of said plurality of ?exible conduits from 
said ?rst end toWard a second end, and 

a plurality of shut-off valves, each of said shut-off valves 
positioned adjacent the second end an associated one of 
said plurality of ?exible conduits. 

9. A dispensing device for supplying measured quantities 
of batter, comprising: 

a supply container for holding a quantity of batter, 
a peristaltic pump, including a plurality of ?exible conduits 

each having a ?rst end connected to said supply con 
tainer for receiving batter, a servo pump motor, a mov 
able pump element driven by said servo pump motor for 
precisely moving batter through the ?exible conduits 
from said ?rst end of each of said conduits toWard a 
second end, and a plurality of shut-off valves, each adja 
cent the second end of a respective one of said plurality 
of ?exible conduits. 

10. The dispensing device of claim 9, in Which said peri 
staltic pump further comprises: 

a shoe de?ning a curved pressure surface, and 
said movable pump element comprising 

a peristaltic driver including a plurality of rollers, and 
a drive shaft to rotate said peristaltic driver such that said 

rollers apply pressure to said ?exible conduits, press 
ing said ?exible conduits against said curved pressure 
surface of said shoe, said drive shaft being connected 
to, and driven by, said servo pump motor. 

1 1 . A method of dispensing measured quantities of batter to 
baking containers, comprising: 

providing a quantity of batter in a container, 
pumping said batter through a ?exible conduit With a peri 

staltic pump, said batter being pumped from a ?rst end of 
said ?exible conduit connected to said container toWard 
a second end of said conduit by applying pressure to said 
conduit With a plurality of rollers that press said conduit 
against a curved pressure surface and roll along said 
surface, 

actuating a valve at the second end of said ?exible conduit 
to permit a measured quantity of batter to be dispensed, 
and 

conveying baking containers into position beneath said 
?exible conduit for receipt of a measured quantity of 
batter. 

12. A method of dispensing measured quantities of batter to 
baking containers according to claim 11, in Which the step of 
pumping said batter through a ?exible conduit includes the 
step of pumping batter through a plurality of ?exible conduits 
have respective ?rst ends connected to said supply container. 

13 . A method of dispensing measured quantities of batter to 
baking containers according to claim 12, further comprising 
the step of pinching off said ?exible conduits adjacent the 
second ends thereof to insure that the measured amount of 
batter is deposited by each conduit on said baking containers. 

14. A method of dispensing measured quantities of batter to 
baking containers, comprising the steps of: 

providing a quantity of batter, 
pumping said batter through a ?exible conduit With a peri 

staltic pump, said batter being pumped from a ?rst end of 
said ?exible conduit toWard a second end of said conduit 
by pressing said conduit at a plurality of spaced points 
along the length of the conduit and moving the spaced 
points in a direction from said ?rst end toWard said 
second end, and 
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pinching closed said second end of said conduit after a conveying baking containers into position beneath said 
measured quantity of batter has been dispensed from ?exible conduit for receipt of measured quantities of 
said second end of said conduit. batter, 

15. The method of dispensing measured quantities of batter 
to baking containers according to claim 14, further compris 
ing the step of 


