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Description

[0001] This invention relates to automated teat dipping systems for dairy animals and more particularly to methods
and an apparatus for applying dip to a teat by injecting dip into the liner dome at the end of milking, and stopping a
milking pulsation in a closed position prior to applying the dip to improve teat coverage before detaching the milker unit.
[0002] Dairy milking systems as they relate to the present invention include a cluster of teat cups. Each teat cup
receives a flexible liner to define a pulsation chamber between the cup and the liner. A dairy animal teat is disposed
inside the liner during milking. Milk flows from the cow through each flexible liner and then through a milk tube to a milker
unit collecting device, which collects milk from all of the animal’s teats. This combination of elements is known as a
milker unit and can be used to milk cows, sheep, goats and other dairy animals. Each milker unit is used to milk multiple
animals so it must be sanitized, at least periodically, to prevent transmission of dirt and germs into the milk, and to help
prevent transmission of diseases from animal to animal.
[0003] To attach the teat cup and liner assembly to a dairy animal teat, vacuum is applied through the milk tube. This
vacuum also draws milk from the liner into the milk tube and milk collecting device. Milk is drawn from each teat by
applying a pulsation of vacuum and atmospheric pressure to the pulsation chamber defined between the teat cup and
the flexible liner. When pulsation is in the "on" position, vacuum is applied to the pulsation chamber and the liner exerts
little or no pressure on the teat because it is offset by vacuum inside the liner. In the "off" position, the pulsation chamber
is exposed to atmospheric pressure, so vacuum inside the liner causes the liner into massaging contact with the teat.
Vacuum inside the liner draws milk from a teat and keeps the teat cup and liner attached to the dairy animal teat and
draws milk downstream into collection lines. Pulsating between "on" and "off" alternates between milking and massaging
of the teat and assures that the bodily fluids inside the teat do not collect at the end of the teat, hindering the milking
process. When milking is done, pulsation ceases and vacuum inside the liner is cut off (at least partially) and the teat
cup and liner are detached from the teat.
[0004] In a representative system, milk from individual animals flows from each collecting device into a milk line and/or
piping system that receives milk from all of the milker units in the dairy. The milk is then chilled and stored in a milk tank.
The milk lines and storage systems must not be contaminated with dirt, debris, chemicals, pathogens, or contaminated
milk.
[0005] After milking, dairy animal teats have broadened milk ducts that make them susceptible to new infection from
mastitis pathogens. To combat these pathogens, the teats can be treated with a disinfectant solution that adheres well
to the teats and which usually also contains a skincare component. The application of this disinfectant solution is called
dipping and can be done with a hand-held dipping cup into which the individual teats are introduced. Dip can also be
applied using manual spray devices and foam applicators. Dipping with a cup is especially laborintensive, but generally
has a better success rate and a lower consumption of dipping solution than manual spraying methods.
[0006] Some spraying methods are automated to spray dip from a dipping arm or dipping bar toward teats and udders.
Automated sprayers are not precise and tend to consume much more dipping solution than manual dipping methods.
Other automatic teat dipping applicator systems applied dip upward from the short milk tube toward the bottom of a teat
at the end of milking, but before detachment from the milker unit. This arrangement provided some protection, but it did
not coat the entire teat uniformly. See U.S. Patent 7,290,497. Others have suggested automated systems that apply dip
to an upper teat portion, but most of these failed to provide: uniform dip coverage on teats; consistent volumes of dip
application over time; and protection of downstream milk system components from being contaminated by dip and other
chemicals.
[0007] The aspect of protecting the downstream milk system during application of a fluid is addressed in patent
application WO 2006/029797 A1. The document describes a system and a method for applying a fluid, in particular a
disinfectant, to an upper part of a teat by using a spray nozzle located in a head area of a teat cup. The fluid is mainly
applied to parts of the teat outside the teat cup. A valve is provided, which enables a flow connection from a teat area
to a milk hose to be sealingly closed during application of the fluid.
[0008] Much improved automated dipping systems are disclosed in U.S. Patents 8,033,247, 8,117,989, 7,707,966,
and 7,401,573, for example. Such systems automate the dipping process by injecting teat dip into the liner and onto the
teat before the cluster is removed from the cow. Nonetheless, in most milking and teat dipping systems, the timing of
the dipping process and the timing of turning pulsation on and off are not coordinated. So, if the milker unit is removed
in a normal pulsation sequence, teat dip coverage might not be adequate because dipping could take place too close
to the milker unit removal.
[0009] As stated above, a pulsation system alternates between ’open’ (also called milking position) or ’closed’ (also
called massaging position). Typically, the coverage of teat dip is not as uniform when the liner is in the open position
because the teat at the end of milking is relatively flaccid, empty of milk, and has limited contact with the liner wall.
Further, the injected dip can easily break what little teat-to-liner contact there is and cause the milker unit to detach
quickly and give the dip an exit path past the teat.
[0010] Further complicating automated teat dipping is that modem pulsation systems can be alternating pulsation
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systems having two liners in a single milker unit that are in a closed position while the other two liners in the same milker
unit are in open positions, as opposed to simultaneous pulsation systems where all four liners are either open or closed.
Without managing the pulsation during the dipping process in alternating pulsation systems, two of the four teats are
disadvantaged for proper dip application.
[0011] Thus, there is a need for automated teat dip applicators and methods to ensure uniform dip coverage around
and along a dairy animal teat.
[0012] The present invention is directed to an automated dipping system that applies dip to a dairy animal teat by
injecting dip into the liner dome at the end of milking. Improved uniformity of dip coverage is possible with the present
invention because prior to injection of teat dip into the liner dome, pulsation to the liner and teat cup assembly pulsation
chamber is stopped in an "off position" (atmospheric pressure in the pulsation chamber). This allows vacuum in the liner
to fully collapse the liner around the teat before teat dip is applied. The teat dip is distributed more uniformly by the
vacuum in the liner to improve coverage before and while the milker unit is detached from the animal. Also, the dip helps
"break" the liner seal around the teat and the milker unit will easily drop from the animal.
[0013] Coordinating the pulsation to cease in the "off position" right before the application of dip causes the liner to
close around the barrel of the teat, holding the cluster in place. In addition, applying dip "breaks" the vacuum when the
liners are collapsed around the teats. This in turn causes dip to be drawn down the shaft of the teat, promoting more
complete coverage and using less dip in the process.
[0014] Commercially available detachers control the vacuum pulsation valve with a network communication connection
between individual automated dip controls and detacher/pulsation control to coordinate the timing between the dipping
and pulsation control. This coordination of functions can be done via hardwire or electromechanical control or built in as
a separate function in the pulsation controller.
[0015] Dipping while the liner is closed around a teat improves dip coverage because the higher pressure outside of
the liner (inside the pulsation chamber) presses the liner wall into the teat, which holds the cluster on the cow until the
dip pressure in the liner starts to rise and equalize pressure with the pressure in the pulsation chamber. The closed liner
allows the dip to pool around the top of the teat and reduces the amount of dip flowing past the teat without coating the teat.
[0016] A method of automatically applying a dip to a dairy animal teat in accordance with the present invention includes
the steps of discontinuing pulsation to a pulsation chamber between a teat cup and a liner; maintaining vacuum in the
liner; applying pressure above atmospheric pressure or maintaining atmospheric pressure in the pulsation chamber;
and applying teat dip to the dairy animal teat. The method can also include the step of allowing vacuum in the liner to
spread dip along the dairy animal teat.
[0017] The step of discontinuing pulsation to the pulsation chamber takes place when the pulsator is in the "off position"
(atmospheric pressure in the pulsation chamber) and can have a duration of between about 0.1 second and about ten
(10) seconds before applying the dip, or a duration of between about 0.1 second and about three (3) seconds before
applying the dip. In an alternate method, the step of discontinuing pulsation to the pulsation chamber takes place when
the pulsator is in the "off position" (atmospheric pressure in the pulsation chamber) and can have a duration of between
about three (3) seconds and about thirty (30) seconds before applying dip.
[0018] The step of applying dip can be performed by applying dip having a viscosity of between about 1 centipoise
and about 20 centipoise, or a viscosity of between about 21 centipoise and about 40 centipoise.
[0019] The step of applying a dip to a dairy animal teat can include feeding dip through an opening in the liner and
directing the dip toward flow diverters in the dome of the liner and to the dairy animal teat, or spraying the teat directly
with dip.
[0020] The step of applying a dip to a dairy animal teat can also include the steps of injecting dip through an opening
in the liner and directing the dip toward flow diverters in the dome of the liner and to the dairy animal teat to apply dip
to a substantially annular surface of the dairy animal teat.
[0021] The step of pressurizing the pulsation chamber to a pressure above atmospheric pressure can also be used
with the method.
[0022] An apparatus for automatically applying a dip to a dairy animal teat is designed to perform a method according
to a method described above.

FIG. 1A is a perspective schematic view of a dairy harvesting facility including a milker unit backflushing and teat
dip applicator system in accordance with the present invention;
FIG. 1B is a perspective schematic view of an alternate embodiment of a dip applicator and backflushing system in
accordance with the present invention;
FIG. 2A is a perspective view of a milker unit and safety valve in accordance with the present invention;
FIG. 2B is a side view of the milker unit and safety valve of FIG. 2A;
FIG. 2C is a side view of an alternate embodiment of a milker unit and safety valve arrangement in accordance with
the present invention;
FIG. 3 is a front view of a main controller and supply tanks for a backflushing and teat dip applicator system in
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accordance with the present invention;
FIG. 4A is a perspective view of a stall control and a milker unit in the milking position, the milker unit having the
backflushing and teat dip applicator unit of the present invention;
FIG. 4B is a perspective view of the milking stall and milker unit of FIG. 3A, with the milker unit in a backflushing
position;
FIG. 5A is perspective view of a stall controller that can be used to control backflushing and teat dipping at an
associated milking stall in accordance with the present invention;
FIG. 5B is front view of the stall controller of FIG. 5A;
FIG. 6A is a perspective view of a valve block in accordance with the present invention;
FIG. 6B is a left side view of the valve block of FIG. 6A with solenoid valves removed;
FIG. 6C is a side cross sectional left side view of the valve block of FIG. 6A with solenoid valves removed;
FIG. 6D is a side cross sectional front view of the valve block of FIG. 6A with solenoid valves removed;
FIG. 7A is a perspective view from the lower right of a dosage valve in accordance with the present invention;
FIG. 7B is a side cross sectional right view of a dosage valve in accordance with the present invention;
FIG. 7C is a front cross sectional right view of a dosage valve in accordance with the present invention in a dip ready
position;
FIG. 7D is a front cross sectional right view of a dosage valve in accordance with the present invention in a dipping
position;
FIG. 7E is a disassembled perspective of a dosage valve in accordance with the present invention;
FIG. 8A is a perspective view of a hose combination for communicating multiple fluids between components of the
present invention and computer that can program and reprogram the stall control;
FIG. 8B is a cross sectional view of the hose combination of FIG. 8A;
FIG. 9A is a cross sectional view of a dosing valve in accordance with the present invention in a milking position;
FIG. 9B is a cross sectional view of the dosing valve of FIG. 9A in a backflush position;
FIG. 9C is a side cross sectional view of the milker unit safety valve of FIG. 9A in the milking position and illustrating
bleed paths;
FIG. 9D is a partial side cross sectional view of the milker unit safety valve of FIG. 9A in a backflushing and dipping
position in accordance with the present invention;
FIG. 9E is a side cross sectional view of the safety valve of FIG. 9A in a backflush and dipping position;
FIG. 9F is a cross sectional perspective view of the safety valve of FIG. 9A in a backflushing position and illustrating
"bleed" paths in accordance with the present invention;
FIG. 9G is the safety valve of FIG. 9A in the milking position and with the housing removed;
FIG. 9H is the safety valve of FIG. 9A in the backflushing position with the housing removed;
FIG. 10A is a perspective view of a seal insert in accordance with the present invention;
FIG. 10B is a cross sectional perspective view of the seal insert taken along 10B-10B in FIG. 10A;
FIG. 11A is a perspective view of a backflush piston in accordance with the present invention;
FIG. 11B is a side view of the backflush piston of FIG. 11A;
FIG. 11C is a top view of the backflush piston of FIG. 11A;
FIG. 12A is a perspective view of a backflush valve operation plate, in accordance with the present invention;
FIG. 12B is a cross section of the plate taken along line 12B-12B in FIG. 12A;
FIG. 12C is a perspective view of an alternate embodiment of a backflush operation plate in accordance with the
present invention;
FIG. 12D is a cross section of the backflush operation plate taken along line 12D-12D in FIG. 12C;
FIG. 13 is a perspective view of a safety valve piston connector in accordance with the present invention;
FIG. 14A is a partial perspective view of an upper housing and related components in accordance with the present
invention;
FIG. 14B is a cross sectional perspective view of the safety valve and illustrating an air conduit through which
pressurized air operates the backflush piston and the dip piston, in accordance with the present invention;
FIG. 14C is a partial cross sectional and perspective view of the safety valve, and illustrating an air inlet through
with pressurized air enters the safety valve to purge cleaning fluids from the safety valve and related components;
FIG. 14D is a partial cross sectional and perspective view of the safety valve, and illustrating an air inlet through
with pressurized air enters the safety valve to purge cleaning fluids from the safety valve and related components;
FIG. 14E is a partial perspective view of the upper housing and illustrating a dip flow path through the safety valve;
FIG. 14F is a cross sectional side view of the upper housing and some related components in a dip position;
FIG. 15 is an exploded perspective view of a dip valve and top plate in accordance with the present invention;
FIG. 16A is an exploded perspective view of a top plate, and dip inlet and outlet chambers in the upper housing, of
the present invention;
FIG. 16B is a perspective view of a top plate, in accordance with the present invention;
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FIG. 16C is a cross sectional perspective view of the top plate of FIG. 16B;
FIG. 16D is a perspective view of the underside of the top plate;
FIG. 17 is a perspective view of an umbrella valve for use in a safety valve in accordance with the present invention;
FIG. 18 is a perspective view of a safety valve cap in accordance with the present invention;
FIG. 19A is a perspective view of a dip manifold in accordance with the present invention;
FIG. 19B is the dip manifold of FIG. 19A with the cover removed to show a diaphragm valve in accordance with the
present invention;
FIG. 19C is the dip manifold of FIG. 19B with the diaphragm valve removed to show dip flow paths through the dip
manifold;
FIG. 19D is the drawing of FIG. 19C with the flow paths removed;
FIG. 19E is a perspective view of an alternate embodiment of a dip manifold in accordance with the present invention
with a cover removed to illustrate a diaphragm valve;
FIG. 19F is a cross section of the dip manifold with the diaphragm valve removed to illustrate dip flow paths;
FIG. 19G is the dip manifold of FIG. 19F with the flow paths removed;
FIG. 19H is a diaphragm valve for use in the dip manifold;
FIG. 20A is an exploded perspective view of a teat cup assembly with an internal dip channel for delivering dip, in
accordance with the present invention;
FIG. 20B is a cross sectional view of the teat cup assembly of FIG. 20A;
FIG. 20C is a side view of an alternate teat cup assembly with an external dip channel for delivering dip, in accordance
with the present invention;
FIG. 20D is a perspective view of another alternate embodiment of a teat cup assembly and dip channel for delivering
dip, in accordance with the present invention;
FIG. 21A is a side elevational view of a milker liner in accordance with the present invention;
FIG. 21B is a perspective view of a milker liner dome chamber in accordance with the present invention;
FIG. 21C is a partial perspective cross sectional view of a milker unit liner in accordance with the present invention;
FIG. 21D is a cross section of a liner and a teat cup of the present invention;
FIG. 22A is a side cross sectional view of a teat cup and liner with a dairy animal teat disposed therein, and the teat
cup and liner define a vacuum chamber to which a partial vacuum is applied (the "on" position) in a method according
to the present invention. There is also vacuum on the inside of the liner drawing milk out of the teat;
FIG. 22B is a side cross sectional view of FIG. 22A with atmospheric pressure entering the vacuum chamber to
begin an "off position" for the pulsation system, before the liner collapses onto the teat;
FIG. 22C is a side cross sectional view of FIG. 22A with atmospheric pressure in the vacuum chamber and pulsation
in the "off position" with the liner in massaging contact with the teat;
FIG. 22D is a side cross sectional view of FIG. 22A with the vacuum chamber exposed to atmospheric pressure
and pulsation in the "off position", and teat dip being applied to the top of the animal teat in accordance with the
present invention; and
FIG. 22E is a side cross sectional view of a teat cup and liner similar to the arrangement of FIG. 22A, but with the
vacuum chamber exposed to vacuum in the pulsation "on" position and teat dip at least partially bypassing the
animal teat.

DETAILED DESCRIPTION OF THE DRAWINGS

[0023] FIGS. 1A, and 2A through 5B generally illustrate an automatic teat dip applicator and milker unit backflushing
system 20 disposed in a dairy harvesting facility 22, in accordance with the present invention.
[0024] The teat dip applicator and milker unit backflushing system 20 is referred to herein as "the system 20" and
preferably includes: a main control 26; a compressed air supply 25; a backflush chemical supply 28; a water supply 29;
a teat dip supply 30; a conduit 31 for housing appropriate hoses and piping 32; stall controls 36 for each milking stall; a
stall supply hose 38; a milker unit 40 for each stall, and a safety valve 60 for each milker unit 40. The main control 26
and other controls are connected to an appropriate electrical power supply (not illustrated).
[0025] The milker unit 40 (FIGS. 1A, 2A, 2B, and 2C) includes: a milker bowl collector 44; four short milk tubes 46;
four teat cups 48; four teat cup liners 50 disposed in the teat cups 48; a milker unit safety valve 60 for controlling fluid
flow for teat dipping and backflushing operations; and teat dip delivery channels 62 (FIG. 2A) for delivering teat dip to
upper portions of an animal’s teats. The teat cups 48 with liners 50 are attached to a dairy animal’s teats and alternating
vacuum (pulsation) through hoses (not illustrated) is applied to milk the animal. Milk flows from the liners 50, through
the short milk tubes 46, into the bowl and claw collector 44, and through the long milk tube 41 to the main dairy milk lines.
[0026] The system 20 preferably combines teat dipping and backflushing processes, but the system 20 can be within
the scope of the present invention by including only a milker unit backflushing feature without a teat dip applicator or
vice versa. Having only a backflushing feature is useful for automatically backflushing each milker unit 40 after each
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milking or at least periodically to ensure optimum hygiene of the milker units 40. In a preferred embodiment, the teat dip
applicator is a part of the same unit as the backflusher, but the teat dip applicator components can be added to the
backflusher even after the safety valve 60 has been installed on a milker unit 40. The system 20 of the present invention
can be used in dairy harvesting facilities of any conFIGuration including rotary milking parlors.
[0027] FIG. 1B illustrates another teat dip and backflushing system that includes an applicator 831 that applies dip to
a cow or other dairy animal teat. The applicator 831 includes a control panel 832 and a dip manifold 834. A teat cup
shell 836, a liner 838, a first backflush valve 840, a short milk tube 842, a milker unit collection bowl 844, milk line 846,
and a second backflush valve 848 are also provided to work as part of or in conjunction with the applicator 831.
[0028] The control panel 832 remotely controls operation of the teat dip application system 830. It can be automated
with suitable manual overrides or it can be operated by manually engaging various control buttons in response to audible
and/or visual signals reflecting the stage of a milking and backflush operation.
[0029] The control panel 832 controls the flow of air 837, water 839, teat dip 841, and any appropriate three-way valve
ventilation that may be necessary. A vent 845 is also provided. The control panel 832 can remotely control valves
elsewhere within the system 830 or it can incorporate valves and hose connections for controlling air, water, teat dip,
and valve ventilation. The control panel 832 is in fluid communication with the dip manifold 834 via a manifold hose 850.
The dip manifold 834 is illustrated as feeding a single teat dip applicator and milker unit combination, but the manifold
834 preferably serves a number of liners 838 and milker unit combinations. The dip manifold 834 is in fluid communication
with each teat dip liner 838 via a dip hose 852.
[0030] The dip hose 852 preferably tracks along the short milk tube 842, the first backflush valve 840, and passes into
the teat cup shell 836 where it is protected from damage. Alternatively, the dip hose 852 could travel an alternate route
to the teat cup shell 836. The dip hose 852 can also be routed on the exterior of the teat cup shell 836, or be part of an
integral duct (not illustrated) formed in the teat cup shell 836. The dip hose 852 forms part of a fluid conduit through
which teat dips, air, and water pass.
[0031] Once a sufficient amount of dip is applied, the dip manifold 834 shuts off the flow of dip. Dip cannot be left
inside the liner 838 because it may contaminate milk from the next cow. Backflushing of the liner 838 is therefore
desirable. There are at least two options to backflush the liner 838. In one option, the second backflush valve 848 is
opened to deliver a backflushing fluid 859 such as water or a suitable chemical into the milk line 846, through the milker
unit 844, the short milk tube 842, the first backflush valve 840 (if present), and out of the liner 838. In a second option,
the first backflushing valve 840 is used, and only the liner 838 is backflushed while the milk line 846 is isolated by the
backflushing valve 840.
[0032] Automatic operation of the system 830 relies on an end-of-milking signal from a milk sensor (not illustrated)
that activates the control panel 832 to shut off vacuum to the milker unit 844. The first backflush valve 840 is then closed
to isolate the liner head nozzle 864 from the milker line 846 to protect the milk line 846 from being exposed to dip and
backflushing fluid 859. Preferably, only the second backflush valve 848 is used, and it is activated by the control panel
832 to shut off the milk line 846 from the milker unit collection bowl 844.
[0033] The control panel 832 then operates a three-way valve to connect the control panel 832 to the manifold hose
850 and delivers dip into the manifold hose 850, manifold 834, dip hose 852, liner head chamber 862, and liner head
opening 864. The amount and pressure of the dip 851 is controlled by the valves and the pressure of the source of dip.
[0034] Air is then forced through the manifold hose 850, manifold 852, dip hose 852, and liner head chamber 862 to
force dip out of the liner head opening 864. As the milker unit 844 then begins detachment via a standard detacher
mechanism (not illustrated), the liner head 860 mouth wipes dip down the teat sides and deposits an excess dip amount
on the teat end.
[0035] Next, normal backflush cycles are used as described above to sanitize the liner between milkings and rinse
out any teat dip residue. The system 830 is now ready to repeat the cycle.

Safety Valve Operation

[0036] As stated above, the safety valve 60 must move between a milking position (FIG. 9A) and a backflushing
position (FIG. 9B) to prevent contamination of the milk supply by the teat dip or backflushing fluids. Due to pressure
differentials on opposite sides of the safety valve 60, it is desirable to do more than simply seal off chemical, air, or other
fluid lines from the milk supply. With the present invention, the pressure differential on each end of the safety valve 60
is avoided with vents exposed to atmospheric pressure to "bleed" off any pressure differential that may cause unwanted
seepage past a seal. In this manner, pressures on each side of the safety valve 60 are isolated from one another and
seepage of chemicals, air, and other fluids into the long milk tube and milk supply is prevented. Generally, seals are
provided in pairs with a vent to atmosphere disposed between the seals of each pair. This arrangement provides a
"block-bleed-block" function to ensure that fluid to that seeps past one seal cannot seep past the other seal.
[0037] As seen in FIG. 9C, to achieve the "block-bleed-block" function when the safety valve 60 is in the milking position
(FIGS. 9A and 9C), a block is formed by the seal insert 94, and specifically by the upper ring-shaped part 96 of the seal
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insert 94. The upper ring-shaped part 96 seals an annular gap between the interior surface of the chamber 90 and a
lower cylindrical portion of the backflush piston 120.
[0038] The bleed function in the milking position (FIGS. 9A and 9C) is performed by two different paths between the
safety valve chamber 90 and the atmosphere outside of the safety valve 60 and the milker unit 40. It is only necessary
to have one such "bleed" path, but the illustrated embodiment provides a bleed redundancy for added safety.
[0039] The first bleed path is illustrated in FIG. 9C and is designated as B1. This first bleed path B1 is a path from the
chamber 90 through backflush piston holes 138, and through holes 92 in the lower housing 70. The second bleed path
B2 is from the chamber 90 of lower housing 70 through a space between the central connector post 302 of the dip safety
valve piston 268 and central opening 290 of the top plate 262, through the cylinder 272 of the top plate 262, past the
outer annular seat 276 of the dip valve piston 268, up into an interior portion of the safety valve cap 76, and out cap
vents 334. The second line of "block" function is performed by seals in the valve block 610 that controls the flow of
backflushing fluids, air, water and teat dip into the safety valve 60. Also, the valve block 110 includes a block-bleed-
block feature, as described above as a redundant safety feature.
[0040] As seen in FIGS. 9B, 9D, and 9E, the safety valve 60 is in the backflushing position with the backflush piston
120 in its lowermost position with a lower surface of the backflush piston 120 engaging the u-shaped 98 portion of the
seal insert 94. More specifically, the lower surface of the backflush piston 120 is in contact with the upstream flange 104
and the downstream flange 106 of the u-shaped 98 portion of the seal insert 94. This arrangement provides a double
block between the safety valve 60, milk inlet 62, and milk outlet 64.
[0041] Between the upstream flange 104 and the downstream flange 106 is the web 108 of the seal insert 94. The
web 108 is spaced apart from the lower surface of the backflush piston 120 to define part of a "bleed" path B3 (FIG. 9E)
that by-passes the upper portion of the backflush valve 120 and the upper ring-shaped portion 96 of the seal insert 94
through the piston by-pass vents 134, and through the holes 92 in the lower housing 70. This block-bleed-block arrange-
ment prevents backflushing fluid and teat dip from entering the milk supply because any seepage past either seal will
drain through the gap 111, which is a bleed path. (FIG. 9E).
[0042] The teat dip block-bleed-block function is performed by the upstream dip valve pin 304 in connection with a
dip opening 288 in the top plate 262, and the corresponding dip hole seal 324 of the top plate seal 264. A second block
is formed by the downstream dip valve pin 305 in connection with a dip opening 288 in the top plate 262 and the
corresponding dip hole seal 324 of the top plate seal 264.
[0043] In this arrangement, there are at least two bleed paths. Bleed path B5 in FIG. 9F is defined by a space between
the dip valve piston 268 and the interior portion of the top plate 262 cylindrical cup portion 272. B5 is further defined by
a space between the dip piston central connector post 302 and the central opening 290 of the top plate 262, the lower
housing chamber 90, and the three openings 220, 222, and 224.
[0044] Another bleed path B6 (FIG. 9F) is defined by the space between the dip valve piston 268 and the interior
portion of the top plate cylindrical cup portion 272, upward into the cap 76 and out of the cap vent hoods 338.
[0045] Yet another bleed path is formed in the valve block housing 613 by the spool 621, so that differential pressure
cannot pass the valves and into any of the feed lines to the safety valve 120.
[0046] When it is desired to apply teat dip, the dip safety valve 260 is operated by compressed gas such as air or
other suitable fluid, mechanical device or electrical device to move the dip valve piston 268 downward against the force
of the dip valve return spring 326 so that the dip valve pins 304 and 305 no longer seal the dip valve holes 288, 289.
[0047] As seen in FIGS. 14A and 14E, teat dip is pushed through the dip inlet 188 in the upper housing 74. The dip
flows under pressure through the dip inlet chamber 204, up through upstream dip hole 288, through the flow channel
238, through the downstream dip hole 289, through the dip outlet chamber 208, out through the dip outlet 190, through
tube 345 joined to the dip outlet 190 with an elbow 580 and toward the dip manifold 170.
[0048] When backflushing fluid (such as wash chemicals, rinse chemicals, water, and/or air) are to be pumped from
the safety valve 60 upstream into the milker unit 40, the following operation takes place. It should be understood that
during a backflush operation, the milker unit 40 will not be upright as illustrated in most of the drawings. Instead, the
milker unit 40 will be upside down or at some generally downward angle, and hanging from a detacher mechanism as
in FIG. 4B. This position aids in draining backflush liquids from the milker unit 40 in addition to a final "air slug" that is
pumped through the safety valve 60 and the milker unit 40.
[0049] Backflushing fluid enters the upper housing 74 backflush inlet 186, down through the central stem 168, down
through the backflush piston 120, out of the holes 138 in the backflush piston 120 and "upstream" through the milk inlet
62 and into the milker unit 40. The safety valve components as described define a backflush fluid conduit extending
through the safety valve 60 between the backflush fluid inlet 186 and the milk inlet 62.
[0050] When desired to clean and rinse the safety valve 60, there can be alternating pulses of air and water for any
desired number of sequences after the backflushing piston 120 returns to the milking position. Preferably, there are
more than one pulse of both air and water to provide agitation, and efficient and thorough cleaning. Water used in rinsing
the safety valve 60 also lubricates the seals for less friction and resistance in moving the various pistons and valves.
For this reason, it is also desirable to wash or rinse the safety valve 60 prior to start-up.
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[0051] Also, it is preferred to clean the safety valve 60 with the backflush piston 120 in its milking position because
some milk may enter the bleed area next to the backflush piston 120 when the backflush piston 120 is in the upper
position. This will clean backflush chemicals, teat dips, and residual milk from the safety valve 60. This process is done
automatically by blowing water and air through the safety valve 60 before attaching the milker unit 40 to another animal.
[0052] Below are Control Operation charts that illustrate a sequence of all the various elements that take place in a
typical single cycle of the safety valve 60. Charts A, B, and C are each a portion of a complete backflush and dip
application cycle. Chart A is a dipping and backflushing portion of the cycle, Chart B identifies additional steps in the
backflush operation, and Chart C shows the steps of a dosing valve recharged in preparation for the next dipping
procedure. (The
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CHART D

Steps Change Function

1 idle Milking

2 Low Milk Flow Sensed

3
Cease Pulsation in the OFF position 

(atmospheric pressure in the pulsation 
chamber)

Delay for pulsation to stop before dipping

4 Detach signal + delay
Output from Metatron or other detacher initiates delay 

before dipping.

5 Move safety valve
Moves safety or backflush valve into place and creates 

path for dip to be able to flow to liners.
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[0053] Note: In Chart A above, Step 1 shows that pulsator coils 1 and 2 are operated in alternating phases. The
durations of the phases are usually equal, and are not necessarily of varying length, as depicted in the chart.
[0054] As is apparent from the Charts A and D, pulsation is stopped at the end of milking with the pulsator in the "off
position" (atmospheric pressure in the pulsation chamber), and teat dip is applied and the teat liner and cup are still
attached to a teat. Teat application coverage and uniformity are improved for the reasons stated above. As seen in FIGS.
22A through 22D, and described in more detail below, the position of the liner with pulsation opened (FIG. 22A) and
with pulsation off (FIGS. 22B to 22D) will positively affect teat dip coverage. In this method and arrangement, improved
dip application is also achieved because dip does not break the seal with a teat as quickly, and the milk lines and teat
cup are not removed prematurely, which could result in dip by-passing the teat altogether (FIG. 22E).

(continued)

Steps Change Function

6 Dip
Air pressure to stall control: 1) moving stall control 

safety valve into place. 2) pushes dip out of 
accumulator to liner.

7 Cluster is removed Cluster is removed from the cow

8-11 Rinse
Perform rinsing of claw before introducing backflush 

solution.

12-14 Backflush chemical
Push backflush solution into claw and distribute onto 

all surfaces.

15 Delay/kill time Pause to allow chemicals to kill bacteria.

16-20 Rinse
Perform several rinse cycles to purge all chemicals 

from claw

21-22 Blow dry
Pulse air several times to remove all remaining rinse 

water from milker unit.

22 Backflush complete Return safety valves to home position.

22 Charge chemical Resupply accumulator with dip by turning on dip valve.

23-27 Home rinse
Pulse rinse water through safety valve cap to clean 

out any residue or foreign materials.

CHART D 
(cont’d)

27 Home rinse purge Pulse air through cap to purge any remaining water.

25 Done Ready to milk again. All safety valves are in position.

Return to step 1

Outputs Power Function

Air valve Operates isolation valve

Water valve Rinse water

Air valve
Provides air to push and agitate BF solution; purges 

line at end of cycles

Dip valve Provides dip to unit

Chemical valve
Used to provide alternate BF solution when dip is not 

mixed with water for BF solution

Safety valve Isolates water and BF supply lines from isolation valve

Pulsator Coil 1 Applies vacuum to the pulse chamber when turned ON

Pulsator Coil 2 Applies vacuum to the pulse chamber when turned ON
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Shell Liners

[0055] As stated earlier, preferred shell liners for use in the present invention are disclosed in U.S. application Ser.
No. 12/215,706, which is incorporated herein by reference. FIGS. 21A, 21B, and 21C depict representative examples
of a shell liner 920, from that application.
[0056] In FIG. 21A, there is depicted a milker unit liner 920 in accordance with the present invention. The liner 920
includes a dome 930, a skirt 924, a barrel 926, and a delivery channel 928. The skirt 924 extends downward from the
dome 930 and is spaced away from the barrel 926 to define a recess 927.
[0057] The liner 920 is sized and shaped to fit into a conventional outer shell or "teat cup" (not illustrated) so that the
top of the teat cup fits in the recess 927 between the skirt 924 and the barrel 926, but other shell types and alignment
aids can be used. This relationship secures the liner 920 to the teat cup and forms a seal for the vacuum. The liner barrel
926 may have any cross-sectional shape including round, triangular, and square, or any other shape. Alternatively, a
liner can comprise a separate dome and barrel that are connected to each other directly or indirectly using a teat cup
or the other suitable device. The present invention is directed to a dome 922 having an inner surface to which flow
diverters are joined regardless of the type, size, or shape of barrel. The liner 920 can be made of rubber, silicone, or
other suitable materials.
[0058] The delivery channel 928 can be formed integrally with the other liner components or attached after the liner
920 is formed. The delivery channel 928 may be any of the design types described above, or it can be a separate
component so long as it is attached to the liner 920 to act as a conduit for teat dip or cleaning fluids being introduced
into the dome 930 from the safety valve 60.
[0059] FIG. 21B illustrates an embodiment of a liner dome 930 in accordance with the present invention, and that is
removed from the other liner components and inverted to show an inner surface 932. This dome 930 includes a teat
opening 934, and an annular recess 936 for mating with the top of a teat cup (not illustrated).
[0060] The liner dome 930 further includes a teat dip distribution structure having an inlet 966 (not depicted in FIG.
21B, but see FIG. 21C), a first flow diverter which is illustrated in this embodiment as a flow bifurcating vane 942, and
a second flow diverter which is illustrated as a pair of ridges 944. The inlet 966 is preferably an opening that is the same
diameter as the delivery channel 928, but it can be any size or shape to obtain satisfactory flow characteristics or simply
provide ease of manufacturing. The inlet 966 could also include a nozzle in the form of a slit, for example, that is either
molded into the dome 930 during manufacture or cut into the dome 930 after molding. A slit shape acts as a one-way
valve to inhibit the flow of milk, teat dip 967 (FIG. 21C), cleaning fluid, and debris from flowing in the wrong direction
through the inlet 966.
[0061] The inlet 966 can also be a simple opening in the dome 930, and a delivery tube may be used in combination
with the inlet 966 so that the delivery tube defines the flow characteristics or a valve and the inlet 966 simply provides
an opening through which teat dip passes into the dome 930. Regardless of its shape or size, the inlet 966 is preferably
joined to the dome 922 by being formed integrally in the liner dome 922, but the inlet 966 can be joined to the dome 922
in any other suitable manner.
[0062] The inlet 966 is connected via the delivery channel 928 to a teat dip source and/or a backflushing source (not
illustrated). In this manner, teat dip 967 (FIG. 21C) is provided through the inlet 966 under pressure from a pump, air
pressure or other suitable device.
[0063] If left to flow directly toward a teat, most of the dip would be applied to the side of the teat closest to the inlet
966, with some flow possibly reaching other sides of the teat if the dosage quantity is high enough. It is unlikely in practice
that dip would reach all teat sides and even less likely that teat dip application would be uniform as preferred.
[0064] To redirect the inward and radial flow, the flow bifurcating vane 942 is disposed adjacent to the inlet 966 and
in a flow path defined by the inlet 966. The flow bifurcating vane 942 is shaped to split and redirect the upward flow from
the inlet 966 into a substantially annular flow path or pattern around the periphery of the dome inner surface 902. As
depicted, the flow bifurcating vane 942 splits the flow substantially evenly in each direction to define a pair of flow paths,
but if other inlets are used or other conditions warrant, the flow could be split in other proportions or simply redirected
in a desired flow path.
[0065] The inlet 966 preferably defines two ramped and arcuate surfaces 920 on which the teat dip flows as it is being
redirected. In this embodiment, a raised central portion 922 is used to confine the flow so that teat dip is not flowing
directly toward the teat. In alternate embodiments, it is possible to permit some of the flow to be applied directly to the
teat without being substantially redirected. In such embodiments, the central portion 922 may include openings, slots
or ramps through or over which teat dip can flow. It is even permissible for some of the dip to flow over the bifurcating
vane 912 and directly toward the teat. Further, the arcuate surfaces 950 can be shaped so that teat dip flow is not
directed around the periphery, but instead through a flow pattern or radius that is smaller than the dome chamber 902’s
periphery.
[0066] The flow ridges 954 preferably have arcuate shapes and contact surfaces that are joined to the inner surface
902 of the dome 930 and arranged in the flow path. The flow ridges 954 are shaped and sized to redirect the peripheral
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teat dip flow inward toward a cow’s teat. In a preferred embodiment, the flow ridges 954 have a height dimension that
redirects all the teat dip flowing from the flow bifurcating vane 942. In alternate embodiments, the height of the flow
ridges 954 could be reduced to permit some of the flow to by-pass the flow ridges 954 and flow to the part of the inner
surface 902 opposite the flow bifurcating vane 912 or to other flow diverters (as described below). Further, the flow
ridges 914 are depicted as being symmetrical, but they could be different sizes, shapes, positions, or orientations to
provide asymmetric flow, if desired.
[0067] Most types of teat dip that would be flowing through the dome 930 have an inherent surface tension that helps
establish a desired flow characteristic by remaining adjacent to the dome 930 surface and to the cow’s teat so that the
dip will cover areas of the teat that are not in the direct flow path defined by the flow diverters. Preferably, teat dips used
in the present invention have a viscosity of between about one centipoise and about 40 centipoise.
[0068] The flow diverters of the present invention are joined to the inner surface of the dome by being molded integrally
with the dome, or they may be joined to the inner surface of the dome with glue or any other suitable means.
[0069] FIG. 21C is an alternate embodiment of the present invention illustrating a cross-section of an upper portion
of a liner 980 having a dome 982, a barrel 984, and a teat opening 986. A teat delivery channel 990 is formed integrally
with the dome 992. A hose, pipe, or tube (not illustrated) can be joined to the delivery channel 990 as a conduit between
a source of teat dip and the delivery tube 990, as described above. The delivery channel 990 has at its upper end an
inlet 966 that may be the same diameter of the delivery channel 990 or in the form of a nozzle or slit that is either molded
into the liner 980 or cut after the liner 980 is molded. Other types of dip applicators can be used in the invention, but a
dome with flow diverters is preferred.
[0070] Illustrated in FIG. 21D, is a cross section of a shell 702 with an internal dip delivery channel 708 and with the
liner barrel 780 collapsed. Without special precautions, a liner barrel can collapse, make contact with the dip delivery
channel 708, and cause premature wear and failure of the liner. With the dip channel 708 on the inside, a triangular,
square or manipulated round liner is preferred to control the shape orientation of the collapsed barrel, so the liner 704
will not collapse and contact the internal dip channel 708.
[0071] The liner barrel 780 in FIG. 21D is formed, machined or molded with slight variations in wall thickness, such
as a relatively thin wall at portions 786 and relatively thick at portions 788, to control collapse of the liner barrel 780 into
an oval shape around a longitudinal axis 784 that is perpendicular to a transverse axis 786 on which the dip delivery
channel 708 is disposed. This arrangement ensures that the liner barrel 780 does not contact the dip delivery channel
708. Attachment nubs 788 are shown in the head of the liner to secure it to the shell 702.
[0072] Preferably, the difference in wall thickness for the two portions 786, 788 is only from about 0.005 inches to
about 0.010 inches, and is created by increasing thickness at portion 788. An elliptically machined mold can be used to
create this difference.
[0073] To illustrate a method for improving teat coverage with dip by controlling pulsation, depicted in FIGS. 22A
through 22D, there is a teat cup 923 and a liner 920 that define a vacuum chamber 925 therebetween. A vacuum 927
is applied inside the liner 920 to draw milk 929 from an animal teat into the liner 920 and out a milk tube 931. In FIG.
22A, a vacuum 933 is applied in the vacuum chamber 925 and the liner 920 barrel 926 makes contact with the animal
teat, but the barrel 926 applies little or no pressure to the teat because the vacuum chamber vacuum 933 is offset by
the vacuum 927 in the liner 920. FIG. 22A illustrates a pulsation "on position" for a pulsation system used to milk dairy
animals.
[0074] FIG. 22B illustrates the liner vacuum 927 and atmospheric pressure 935 being allowed into the vacuum chamber
925. This illustrates the pulsation system at the beginning of the "off position", and little or no milk is drawn from the
animal. At the beginning of the "off position", the liner barrel 926 is not yet in massaging contact with the teat.
[0075] FIG. 22C illustrates the pulsation system in the "off position" (atmospheric pressure in the pulsation chamber),
and with the liner barrel 926 collapsed inwardly and into massaging contact with the animal teat.
[0076] FIG. 22D illustrates the pulsation system in the "off position" (atmospheric pressure in the pulsation chamber)
with the liner barrel 926 collapsed around the teat and teat dip 937 being delivered to the inside of the liner 920 via a
delivery tube 928. Applying dip when the pulsator is in the "off position" (atmospheric pressure in the pulsation chamber)
helps ensure that the liner 920 is in contact with the teat before applying teat dip and avoiding dip bypassing the teat.
As a result, the teat dip 937 substantially uniformly and completely coats the teat before aiding in breaking vacuum in
the liner 920 and detaching the milker unit from the teat.
[0077] Finally, FIG. 22E is a pulsation system in an "on" position, with the dip 937 being applied. The dip and/or the
vacuum in the pulsation chamber has prematurely broken a seal that had developed between the liner barrel 926 and
the teat. In this view, the teat dip 937 is drawn downward by the vacuum 927 in the liner 920, and at least a portion of
it bypasses the teat 937 before the teat cup 923 and liner 920 are detached from the teat. This results in poor coverage.
[0078] The present invention can have many benefits, including but not limited to, one or more of the following: automate
the dipping process to increase operator efficiency and reduce operator fatigue; provide safe, individual disinfection of
the teats to reduce pathogenic organisms on the teat; prevent transfer of infection from animal to animal, and thus
improvement of udder health of the entire herd; reduce or minimize chemical consumption (as opposed to spray or other
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automated dipping systems); improve uniformity of teat dip application; prevent chemical contamination of the milk and
of the downstream milk system lines; reduce water consumption during backflushing of the milker unit; and be retrofitted
to nearly any available milking unit.
[0079] The above detailed description is provided for understanding the embodiments described. The invention is only
limited by the scope of the appended claims.

Claims

1. A method of automatically applying a dip to a dairy animal teat, the method comprising the steps of:

discontinuing pulsation to a pulsation chamber between a teat cup and a liner;
applying pressure above atmospheric pressure or maintaining atmospheric pressure (935) in the pulsation
chamber;
maintaining vacuum (927) in the liner (920); and
applying teat dip (937) to an upper portion of the dairy animal teat.

2. The method of claim 1, and further comprising the step of:

allowing the vacuum (927) in the liner to at least partially spread dip (937) along the dairy animal teat.

3. The method of claim 1 or 2, wherein the step of discontinuing pulsation to the pulsation chamber has a duration of
between about 0.1 second and about 10 seconds before applying the teat dip (937).

4. The method of claim 3, wherein the step of discontinuing pulsation to the pulsation chamber has a duration of
between about 0.1 seconds and about 3 seconds before applying the teat dip (937).

5. The method of one or more of claims 1 to 4, wherein the step of discontinuing pulsation to the pulsation chamber
has a duration of between about 3 seconds and about 30 seconds before applying the teat dip (937).

6. The method of one or more of claims 1 to 5, wherein the step of applying dip comprises the step of applying dip
(937) having a viscosity of between about 1 centipoise and about 20 centipoise.

7. The method of one or more of claims 1 to 5, wherein the step of applying dip comprises the step of applying dip
(937) having a viscosity of between about 21 centipoise and about 40 centipoise.

8. An apparatus for automatically applying a dip to a dairy animal teat, the apparatus being designed to perform a
method according to one or more of claims 1 to 7.

Patentansprüche

1. Verfahren zum automatischen Auftragen eines Zitzenbades auf eine Zitze eines Milchtieres, wobei das Verfahren
die folgenden Schritte umfasst:

Unterbrechen der Pulsation einer Pulsationskammer zwischen einem Melkbecher und einem Zitzengummi;
Anwenden eines Drucks über dem Atmosphärendruck oder Aufrechterhalten von Atmosphärendruck (935) in
der Pulsationskammer;
Aufrechterhalten eines Vakuums (927) im Zitzengummi (920); und
Auftragen eines Zitzenbades (937) auf den oberen Abschnitt der Zitze des Milchtieres.

2. Verfahren nach Anspruch 1 und ferner umfassend den folgenden Schritt:

Ermöglichen, dass das Vakuum (927) im Zitzengummi das Zitzenbad (937) wenigstens teilweise entlang der
Zitze des Milchtieres verteilt.

3. Verfahren nach Anspruch 1 oder 2, wobei der Schritt des Unterbrechens der Pulsation der Pulsationskammer eine
Dauer zwischen etwa 0,1 Sekunde und etwa 10 Sekunden vor dem Auftragen des Zitzenbades (937) aufweist.
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4. Verfahren nach Anspruch 3, wobei der Schritt des Unterbrechens der Pulsation der Pulsationskammer eine Dauer
zwischen etwa 0,1 Sekunden und etwa 3 Sekunden vor dem Auftragen des Zitzenbades (937) aufweist.

5. Verfahren nach einem oder mehreren der Ansprüche 1 bis 4, wobei der Schritt des Unterbrechens der Pulsation
der Pulsationskammer eine Dauer zwischen etwa 3 Sekunden und etwa 30 Sekunden vor dem Auftragen des
Zitzenbades (937) aufweist.

6. Verfahren nach einem oder mehreren der Ansprüche 1 bis 5, wobei der Schritt des Auftragens des Zitzenbades
den Schritt des Auftragens eines Zitzenbades (937) mit einer Viskosität zwischen etwa 1 Centipoise und etwa 20
Centipoise umfasst.

7. Verfahren nach einem oder mehreren der Ansprüche 1 bis 5, wobei der Schritt des Auftragens des Zitzenbades
den Schritt des Auftragens eines Zitzenbades (937) mit einer Viskosität zwischen etwa 21 Centipoise und etwa 40
Centipoise umfasst.

8. Vorrichtung zum automatischen Auftragen eines Zitzenbades auf eine Zitze eines Milchtieres, wobei die Vorrichtung
dafür ausgelegt ist, ein Verfahren nach einem oder mehreren der Ansprüche 1 bis 7 auszuführen.

Revendications

1. Un procédé pour l’application automatique de trempage des trayons d’un animal laitier, le procédé comprenant les
étapes de :

Interruption de la pulsation dans une chambre de pulsation entre un gobelet trayeur et un revêtement ;
Application de pression au-dessus de la pression atmosphérique ou maintien de la pression atmosphérique
(935) dans la chambre de pulsation ;
Maintien du vide d’air (927) dans le revêtement (920) ; et
Application de trempage des trayons (937) à une portion supérieure du trayon de l’animal laitier.

2. Le procédé de la revendication 1, comprenant de plus l’étape de :

Permettre au vide (927) dans le revêtement pour au moins partiellement étendre le trempage (937) le long du
trayon de l’animal laitier.

3. Le procédé de la revendication 1 ou 2, où l’étape d’interruption de la pulsation dans la chambre de pulsation possède
une durée d’entre environ 0,1 seconde et environ 10 secondes avant l’application du trempage du trayon (937).

4. Le procédé de la revendication 3, où l’étape d’interruption de la pulsation dans la chambre de pulsation possède
une durée d’environ 0,1 secondes et environ 3 secondes avant l’application du trempage du trayon (937).

5. Le procédé de la revendication 1 à 4, où l’étape d’interruption de la pulsation dans la chambre de pulsation possède
une durée entre environ 3 secondes et environ 30 secondes avant l’application du trempage du trayon (937).

6. Le procédé d’une ou plusieurs revendications 1 à 5, où l’étape d’application de trempage comprend l’étape d’ap-
plication de trempage (937) ayant une viscosité d’entre environ 1 milli pascal-seconde et environ 20 milli pascals-
secondes.

7. Le procédé d’une ou plusieurs revendications 1 à 5, où l’étape d’application de trempage comprennent l’étape
d’application de trempage (937) ayant une viscosité d’entre environ 21 milli pascals-secondes et environ 40 milli
pascals-secondes.

8. Un appareil pour l’application automatique d’un trempage à un trayon d’un animal laitier, l’appareil étant conçu pour
effectuer une méthode selon une ou plusieurs revendications de 1 à 7.
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