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teat cup and liner assembly (16) and a milker unit and the short milk
tube includes a vent seat (70) having an outwardly extending protect-
ive vent plug lip (78), and a stiffener (81) at least partially surrounding
the vent seat to control bending of the short milk tube.
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SHORT MILK TUBE WITH PROTECTIVE VENT FOR A DAIRY ANIMAL MILKER UNIT

CROSS REFERENCE TO RELATED APPLICATION

[0001] /This paragraph is intentionally left blank.]

FIELD AND BACKGROUND OF THE INVENTION

[0002] This invention relates generally to milker units for milking dairy animals, and more
particularly to a short milk tube extending between a milker unit shell and liner combination
and a milker unit that has an improved vent to protect a vent plug and provide a more secure
seat for the vent plug.

[0003] Milker units for milking dairy animals include a shell and liner in a teat cup assembly
that attaches to a dairy animal teat. The liner fits inside the shell and a vacuum chamber is
defined between the shell and the liner. A pulsating vacuum is applied to the vacuum chamber
to move the liner in and out of compression (massaging) contact with a dairy animal teat that
is in the liner. The pulsating vacuum in the pulsation chamber is opposed by a constant vacuum
inside of the liner. The pulsating vacuum is applied through a pulsation connection in the side
of the shell and the constant vacuum is applied through a milk hose connected to the liner. The
milk hosc vacuum also draws milk from the lincr into a short milk tube, milking claw, and
collection bowl, through a long milk tube, and into a milk collection system.

[0004] The shell and liner are fitted together in a coaxial relationship and a mouthpiece of the
liner fits over the top of the shell so that the mouthpiece, and not the shell, contacts the animal.
The mouthpiece provides a vacuum seal against the teat of the animal being milked. The liner
also includes a barrel joined to the mouthpiece and into which the animal’s teat extends during
milking. The teat is massaged by the liner barrel by the pulsating vacuum. Various barrel

designs have been developed to improve cow comfort and milking efficiency.
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[0005] A lower end of the liner barrel extends out of a hole in the lower end of the shell. The
liner barrel typically includes a locking ring that is pulled through the shell hole during
assembly, so that the locking ring is outside of the shell when the liner is installed.

[0006] The liner is adequately secured in the shell because the upper mouthpiece of the liner
is engaged with an upper end of the shell, and the locking ring of the liner is engaged with a
lower end of the shell. In a typical shell and liner assembly, the liner will even be somewhat
tensioned in an axial direction because of the opposing engagements at the top and bottom of
the shell.

[0007] Extending downstream from the liner is a short milk tube that can be joined to or formed
with the liner. For a variety of reasons, the short milk tube can be twisted and that twisting can
cause the liner barrel to twist as well. The twisting of the short milk tube can be intentional to
close the vacuum line when a dairy operator decides to leave a teat cup assembly off a dairy
animal because there 18 no teat or the teat is injured or otherwise too unhealthy to be milked.
Other forces can twist the short milk tube, so it is not uncommon for liner barrel to be twisted
as well. When the liner barrel twists, it is possible that the seal with the dairy animal can fail
or it can otherwise inhibit efficient milking and milking operations.

[0008] Short milk tubes have included vent holes to balance or limit the amount of vacuum
applied to the teat cup liner and animal teat, and to improve milk flow through the short milk
tube. Typically, the short milk tube vent hole is drilled and a relatively rigid or robust vent plug
is inserted in the vent hole, so that the drilled vent hole remains open. The vent plug includes
a vent passage that is relatively rigid and formed in a predetermined size to ensurc adequate
and predictable venting. Nonetheless, in the dairy environment, the plugs are exposed to
twisting and impact forces that can damage or remove the plug, or tear the drilled liner hole.
Obviously, such damage limits the useful life of the short milk tube, which increase capital and

maintenance costs.
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[0009] Thus, there is needed a relatively inexpensive short milk tube arrangement that provides
adequate venting and protection of vents and vent plugs.

SUMMARY OF THE INVENTION

[0010] The present invention is directed to a short milk tube that includes a vent and a vent
scat at lcast partially surrounding the vent. The vent scat can be sized and shaped to mate with
a vent plug. The vent seat can include a lip that extends outwardly from the short milk tube
wall and at least partially surround the vent and vent plug to protect them from dirt and debris,
as well as impact forces and twisting of the short milk tube. The vent seat can also include inner
and/or outer vent scats that arc sized, shaped and arranged to better mate with the vent plug.
The vent seat can be formed integrally with the short milk tube or it can be attached in any
suitable manner. The material used for the short milk tube can also be used for the vent seat, or
the vent seat can be made of a different material.

[0011] The short milk tube may or may not be formed integrally with a teat cup liner, and it
may or may not be used in conjunction with the anti-twist liner and teat cup assembly that is
also disclosed in this specification.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Fig. 1 is a side cross-scctional view of a tcat cup assecmbly in accordance with the
present invention;

[0013] Fig. 2 is a perspective view of a teat cup assembly shell liner in accordance with the
present invention,

[0014] Fig. 3 is a cross-scctional perspective view of a tcat cup assembly shell in accordance
with the present invention;

[0015] Fig. 4 is a cross-sectional view of the shell taken along line 4-4 of Fig. 3.

[0016] Fig. 5 is a detailed side view of the liner of Fig. 2 and illustrating a pair of alignment

recesses in accordance with the present invention;
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[0017] Fig. 6 is a cross-sectional view of the liner taken along line 6-6 in Fig. 5, and

[0018] Fig. 7 is a cross-sectional view of the teat cup assembly taken along line 7-7 in Fig. 1.
[0019] Fig. 8 is a perspective view of a liner with a short milk tube vent plug seat in accordance
with the present invention;

[0020] Fig. 9 is a side view of the liner with short milk tube vent plug scat of Fig. §;

[0021] Fig. 10 is a cross-sectional view of the liner with a short milk tube with a vent plug seat
of Fig. &;

[0022] Fig. 11 is an enlarged cross-sectional view of the vent plug seat of Fig. §;

[0023] Fig. 12 is a cross-scction of the vent plug scat and vent plug, in accordance with the
present invention;

[0024] Fig. 13 is an end view of the short milk tube and vent plug seat;

[0025] Fig. 14 is a front view of an alternate embodiment of a vent plug seat in accordance
with the invention;

[0026] Fig. 15 is a cross-section of the vent plug seat and vent plug, in accordance with the
present invention;

[0027] Fig. 16 is a cross-section of the short milk tube and vent plug seat; and

[0028] Fig. 17 is a perspective view of an alternate vent scat in accordance with the present
invention.

DETAILED DESCRIPTION OF THE DRAWINGS

[0029] In the following detailed description of the drawings the same reference numeral will
be used to identify the same or similar elements in cach of the figures. Depicted in Fig. 1 is a
cross-sectional view of a teat cup assembly 16, in accordance with the present invention,
including a shell 18 and a shell liner 22. The shell liner 22 includes a mouthpiece 24 defining
a teat opening 26, a barrel 28 joined to the mouthpiece 24 and extending downwardly as

depicted, an upper locking ring 30, and a lower locking ring 32 spaced apart from the upper



locking ring to define a shell-engaging annular recess 36. The upper locking ring 30 defines a
number of alignment recesses 40.

[0030] The liner 22 can also include an integral short milk tube 41 joined to the barrel 28 and
having a teat claw connecting end 43. The short milk tube 41 is an optional extension of the
liner 22, and in other embodiments, the short milk tube 41 can be a separate item that connccts
to a lower end of the liner 22.

[0031] Asillustrated in Figs. 1, 3, and 4 the shell 18 includes an upper end 44, an upper opening
46, a lower end 48 defining a lower opening 50 with an inwardly directed annular edge 51, and
keys 52 that are provided in a number, size, and arrangement to mate with the alignment
recesses 40. The shell 18 also includes a pulsation connector 55.

[0032] As depicted in Figs. 1, 2, 5, and 6, the liner 22 mouthpiece 24 can be of a type and shape
described and depicted in U.S. Patent 8,113,145, but
other mouthpicce shapes and sizes can be used with the present invention. As depicted in Figs.
1 and 2, the mouthpiece 24 generally includes and upper surface 54 that interfaces with a teat
and udder of a dairy animal to form a comfortable seal that minimizes loss of vacuum from the
inside of the liner through the teat opening 26. The mouthpiece 24 further includes a
downwardly cxtending skirt 56 that cxtends downward and is spaced apart from the barrel 28
so that an upper end of the shell (described below) can fit between the barrel 28 and the
mouthpiece skirt 56, when assembled. The mouthpiece skirt 56 can include an alignment mark
58 to aid in assembly.

[0033] The barrel 28 dcfines a longitudinal axis 62 (Figs. 1, 6, and 7) and the barrel 28, itsclf,
can have any desired cross-sectional shape including, round, oval, triangular, square, and the
shape illustrated in Figs. 1, 2, and 5, for example. Typically, barrel 28 shape is selected to
optimize animal comfort and milking efficiency. The barrel 28 illustrated herein has walls 57

and corners 59 (scc Fig. 5, for example) that can be of uniform thickness or have varied
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thicknesses to control collapse of the barrel wall during pulsation and milking or for
simplifying manufacturing. Any desired barrel cross-sectional shape can be used with the
present invention.

[0034] The upper locking ring 30 (sometimes referred to as a “hackle” in the dairy industry) is
part of the barrel 28, and is preferably used in the present invention together with the lower
locking ring 32 to define the annular recess 36. The liner 22 is joined to the shell lower opening
50 at the inwardly directed annular edge 51 using the annular recess 36. (See Figs. 1, 2, and 5.)
This arrangement provides a secure connection between the liner 22 and shell 18, and due to
friction, inhibits some level of twisting of the barrel 28 and the liner 22 relative to the shell 18.
Nonetheless, twisting can still occur, so the barrel 28, and particularly the upper locking ring
30 of the liner 22, preferably defines two pairs of alignment recesses 40 to be engaged by the
mating keys 52, in the shell 18. Although it is preferred to include the upper locking ring 30, it
1s not necessary, and the alignment recesses 40 can be formed in any part of the barrel 28, but
preferably in the lower end of the barrel 28.

[0035] In the illustrated embodiment of Fig. 5, for example, the alignment recesses 40 are
formed integrally or are cut or otherwise formed in the upper locking ring 30. As best seen in
Fig. 5, the upper locking ring 30 defines the alignment recesses 40 as a generally inverted U-
shape with rounded shoulders 60 to enable a smoother assembly of the shell keys 52 into the
alignment recesses 40. Also, for forming efficiency and to provide access for the keys 52 to
enter the alignment recesses 40, it is preferred that the alignment recesses 40 open to the annular
recess 36, as illustrated. To prevent twisting of the liner 22 relative to the shell 18, the alignment
recess 40 should be radially spaced apart from a longitudinal axis of the barrel 28.

[0036] The drawings illustrate the alignment recesses 40 in two pairs with one pair on a
diametrically opposed side from the other. Although the illustrated arrangement is preferred,

other arrangements of alignment recesses 40 arc possible. For example, a single alignment
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recess 40 can be used on an asymmetrical arrangement, particularly if a particular orientation
of the liner 22 relative to the shell 18 is desired.

[0037] Similarly, the shell keys 52 can be provided to match the number of alignment recesses
40, or relatively fewer keys 52 can be provided. For example, two alignment recesses 40 and
onc key 52 can be used to make it casicr to assemble the liner 22 into the shell 18.

[0038] The lower locking ring 32 preferably includes a rounded surface 63 against which the
inwardly directed annular edge 51 of the lower end of the shell 18 will slide when the liner 22
is being installed in the shell 18. Once the liner 22 is installed, the inwardly directed annular
cdge 51 is releasably engaged with the liner’s annular recess 36. Also, once the liner 22 is
installed, it is preferably tensioned somewhat along the longitudinal axis 62, due to the relative
size of the shell 18 and the liner 22. This is sometimes referred to as “pretensioning” and it
improves liner performance.

[0039] The short milk tube 41 can define an alignment feature 66 raised above, which is seen
as a vertical embossment on the short milk tube 41 in Fig. 2. An air vent plug mounting hole
68 can also be provided and its location relative to other milker unit components can be
controlled using the present invention, if desired. The air vent plug mounting hole 68 extends
through a short milk tube barrel wall 69.

[0040] Figs 8 through 13 illustrate the short milk tube 41 with the air vent plug mounting hole
68 surrounded, at least partially, by an air vent seat 70 in accordance with the present invention.
The air vent seat 70 preferably includes an outer seat 74, an inner seat 76, a lip 78 extending
outwardly from the short milk tube 41, and a stiffener 81 to control localized bending of the
short milk tube 41.

[0041] As seen in Fig. 12, the air vent plug mounting hole 68 is preferable mated with an air
vent plug 80, that includes a head 82, a shaft 84, and a barbed end 86 through which a defined

vent orifice 88 is formed. The vent plug 80 is used to ensure that the vent orifice 88 remains
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open and is of a predetermined size. The vent plug 80 is made of a relatively rigid or robust
material, as compared to the more flexible material used for the short milk tube, to ensure that
the vent orifice 88 remains open and is a consistent vent opening size. Preferably, the vent plug
shaft 84 is sized to substantially match the thickness of the short milk tube wall 69, oris slightly
shorter than the wall 69 thickness to ensure a snug fit.

[0042] In prior designs, the air vent plug mounting hole 68 was formed by drilling or piercing
the short milk tube. If a vent plug were used, it was forced through the drilled or pierced air
vent, which could cause the air vent to tear or rip. Also, forces acting on the plug could damage
the plug and rip the air vent.

[0043] In the present invention, the air vent plug mounting hole 68 is preferably formed
simultaneously with the formation of the short milk tube 41, and is preferably formed at an
arca of increased short milk tube wall 69 thickness. Other methods for forming the vent are
also possible.

[0044] To ensure a good mating surface between the short milk tube 41 and the vent plug 80,
the air vent seat 70 preferably includes the outer seat 74 shaped and sized to mate with the
underside of the vent plug head 82. For example, the outer seat 74 can be flat to match the
underside of the vent plug head 82, as opposed to an arcuate surfacce of the short milk tube wall
69 mating with a flat plug surface on the underside of the vent plug head 82, or any other
desired part of the vent plug 80.

[0045] Also preferably, the air vent seat 70 is provided with the inner seat 76 shaped and sized
to matc with the barbed end 86 on the vent plug 80, and to provide a rcliable bearing surface
on which the barb 84 can bear and provide reliable connection with the vent plug 80. Preferably,
the inner seat 76 is also flat to mate with the inner portion of the barbed end 86.

[0046] As stated above, the vent seat 70 also includes a lip 78 that extends outwardly from the

short milk tube barrel wall 69. Preferably, the lip 78 is spaced slightly apart from the vent plug
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mounting hole 68, so that the head 82 of the vent plug 80 is in contact with the lip 78 when the
vent plug 80 is inserted in the vent plug mounting hole 68. The lip 78 protects the vent plug 80
from impact forces and helps retain the vent plug 80 if the short milk tube is twisted.
Preferably, the lip 78 includes an overlay portion 79 (Figs. 11 and 12) that enhances protection
and retention of the vent plug 80 and limits the amount of dirt and debris that can lodge around
the vent plug 80. The cross section of the lip 78 and overlay portion 79 preferably matches the
shape of the vent plug 80, as seen in Figs. 11 and 12, for example, to minimize the chance for
dirt and debris to lodge around the vent plug mounting hole 68 and vent plug 80. Other
arrangements and spacings arc possible as scen in Figs. 14 through 17, for cxample.

[0047] As seen in Figs. 8, 9, and 17, the illustrated air vent seat 70 includes the stiffener 81
extending away from the air vent seat 70 to at least partially control the degree and direction
of localized flexing of the short milk tube wall 69 during installation and use. Preferably, the
stiffencr 81 extends away from the air vent scat 70 in at least a lateral direction A. The stiffener
81, as illustrated, extends away in a lateral direction a greater amount than in a longitudinal
direction B (see Figs. 9 and 17) to provide some flexibility of the lip 78 in a longitudinal
direction while resisting more lateral flexing. Resisting lateral flexing improves protection for
the vent scat 70 and vent plug 80. A greater degree of flexing in the longitudinal direction
permits greater longitudinal flexing of the short milk tube 41 during use and installation and to
allow dirt and debris to drain from inside around the vent plug mounting hole 68.

[0048] The stiffener 81 can extend above the surface of the short milk tube 41, either on an
internal surface or an ¢xternal surface, as illustrated. The stiffener 81 can also be flush with
the surface of the short milk tube 41 and be made of different (more rigid material used in the
short milk tube 41.

[0049] Further the stiffener 81 can be uniformly shaped, or it can be “butterfly-shaped” (as

illustrated), define gaps, be discontinuous, include multiple segments, extend outwardly to
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varying degrees, or include any combination of these and other features depending on the
degree of desired flexing in both the longitudinal and lateral directions. A contoured shape, the
illustrated butterfly shape, for example, reduces areas of stress concentrations that can
otherwise occur with stiffeners having more abrupt changes in shape, such as sharp corners.
Contoured stiffeners 81 also case transitions of flexing between the longitudinal and lateral
directions, which can extend the useful life of the short milk tube.

[0050] The stiffener 81 can be a substantially circular shape or be of any desired shape to
compliment the shape of the vent or the vent plug or accommodate forces that are expected to
act on the short milk tube and control bending as desired. There may even be multiple parts or
rows of lips or there may be lips of different heights to protect the vent plug mounting hole 68
and vent plug 80 from impact from different directions. The stiffener 81 can even aid in
resisting twisting of the short milk tube 41 around the longitudinal axis of the short milk tube
41.

[0051] The vent seat 70 can be formed integrally with the short milk tube 41 or it can be
attached in any suitable manner. The material used for the short milk tube 41 can also be used
for the vent seat 70, or the vent seat 70 can be made of a different material.

[0052] Although depicted as being positioned close to the vent, the lip 78 can be spaced apart
from the vent plug mounting hole 68 to allow an operator to grab the vent plug head 82 for
removal, if necessary. The embodiments of Figs. 14 through 17 are examples of this type of
arrangement.

[0053] Prcferably, the liner is made of silicone, but any other suitable liner matcrial can be
used.

[0054] The foregoing detailed description of the drawings is provided for a better

understanding of the present invention. Nothing therein is intended to unduly limit the scope
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of the following claims and no unnecessary limitations should be read into the following

claims.

11



Claims

1. A short milk tube comprising:

a short milk tube barrel having a wall defining a bore between an upstream end of the short
milk tube barrel and a downstream end of the short milk tube barrel, and defining
a vent plug mounting hole into the bore between the upstream end of the short milk
tube barrel and the downstream end of the short milk tube barrel;

a vent plug extending through the vent plug mounting hole and defining a vent orifice to at
least partially vent the bore;

a vent plug seat lip extending outwardly above the wall and at least partially engaged with
the vent plug; and

a stiffener joined to the short milk tube barrel wall in contact with and extending away
from the vent plug seat and the stiffener is shaped to define an area of the short milk
tube barrel wall that has a greater degree of flexibility in the longitudinal direction
than in the lateral direction of the short milk tube barrel wall.

2. The short milk tube of claim 1, wherein the stiffener extends above a surface of the short
milk tube barrel wall.
3. The short milk tube of claim 1, wherein the stiffener extends above an outer surface of the

short milk tube barrel wall.

4. The short milk tube of claim 1, wherein the stiffener extends away from the vent plug seat
in a lateral direction of the short milk tube barrel more than in a longitudinal direction of the short

milk tube barrel.

5. The short milk tube of claim 1, wherein the stiffener extends away from the vent plug seat
in a lateral direction of the short milk tube barrel with an outer edge that defines a concave contour
and in a longitudinal direction of the short milk tube barrel with an outer edge that defines a convex

contour.

12
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6. The short milk tube of claim 1, wherein the stiffener is contoured and has a lateral
dimension relative to a longitudinal axis of the short milk tube barrel that is greater than a

longitudinal dimension relative to a longitudinal axis of the short milk tube barrel.

7. The short milk tube of claim 1, wherein the vent plug seat comprises: an inner seat having

an inner vent plug mating surface.

8. The short milk tube of claim 1, and further comprising:

a milker unit teat cup liner joined to the upstream end of the short milk tube barrel.

13
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