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(57) ABSTRACT

A doser for dispensing a cryogenic fluid includes a doser
body configured to receive the cryogenic fluid. The dosing
arm has a proximal end and a distal end and a central passage
extending between the proximal and distal ends. Further-
more, the dosing arm 1s configured to receive cryogenic fluid
from the doser body. A bayonet connection removably
connects the proximal end of the dosing arm to the doser
body. A dosing head i1s mounted to the distal end of the
dosing arm and 1s configured to receive cryogenic fluid from
the central passage of the dosing arm and to dispense the
cryogenic flud.
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INTERCHANGEABLE DOSING ARM
DEVICE, SYSTEM AND METHOD

CLAIM OF PRIORITY

This application claims the benefit of U.S. Provisional

Application No. 62/409,980, filed Oct. 19, 2016, the con-
tents of which are hereby incorporated by reference.

FIELD OF THE INVENTION

The present disclosure relates generally to cryogenic fluid
dispensing systems and, in particular, to interchangeable
dosing arms for cryogenic fluid dosers.

BACKGROUND

Cryogenic fluids, that 1s, fluids having a boiling point
generally below —150° C. at atmospheric pressure, are used
in a variety of industrial applications. One example 1s 1n the
packaging of food, beverages and other products.

One part of liquid mitrogen (a cryogenic fluid) warms and
expands mto 700 parts of gaseous nitrogen at ambient
temperature. Based on this characteristic, automated dosing
equipment and systems have been developed that precisely
dispense measured doses of liquid nitrogen into product
containers prior to sealing. The trapped liquid nitrogen
vaporizes and thus creates pressure within the container so
as to add rigidity to the container. This allows for a use of
a thinner container wall which reduces maternial costs and
weight. Alternatively, for preservation and modified pack-
aging (MAP) applications, the rapidly expanding gas 1is
allowed to escape before the product packaging i1s sealed,
flushing out oxygen and extending product life. In still
another application, a dose of liquid nitrogen 1s introduced
to “lock 1n” and surface freeze the food product (such as
novelty i1ce cream).

A typical prior art dosing system 1s illustrated in FIG. 1.
The liquid nitrogen 1s stored 1n a vacuum-insulated bulk tank
20 and transferred, via vacuum-insulated piping 22, to a
phase separator 24. Liquid nitrogen 1s then provided via line
26 to a doser, indicated 1n general at 28. The doser includes
a doser body 30 which houses an 1nsulated cryogen source
reservolr that receives the liquid nitrogen from line 26. A
dosing arm 32 1s connected to the doser body 30 and 1s 1n
communication with the cryogen source reservoir. A dosing
head 34 1s positioned on the distal end of the dosing arm.
The dosing arm 32 includes vacuum-insulated piping so that
liquid nmitrogen 1s supplied from the cryogen source reservoir
of the doser body to the dosing head 34. A conveyer of a
product packaging system passes below the dosing head.
The dosing head includes a valve that dispenses or injects
droplets including very precise amounts of liquid nitrogen
into product containers as they pass below the dosing head
on the conveyer.

Prior art dosers use a fixed dosing arm extending from the
doser body. This requires a number of different doser models
to accommodate user applications requiring various arm
lengths. Furthermore, dosers with fixed dosing arms increase
the difliculty and cost 1n developing custom built solutions
for accommodating user needs.

SUMMARY

There are several aspects of the present subject matter
which may be embodied separately or together in the
devices and systems described and claimed below. These
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aspects may be employed alone or in combination with other
aspects of the subject matter described herein, and the
description of these aspects together 1s not intended to
preclude the use of these aspects separately or the claiming
ol such aspects separately or 1n different combinations as set
forth 1n the claims appended hereto.

In one aspect, a doser for dispensing a cryogenic fluid
features a doser body configured to receive the cryogenic
fluid. A dosing arm has a proximal end and a distal end with
a central passage extending between the proximal and distal
ends and configured to receive cryogenic fluid from the
doser body. A bayonet connection removably connects the
proximal end of the dosing arm to the doser body. A dosing
head 1s mounted to the distal end of the dosing arm and
configured to receive cryogenic fluid from the central pas-
sage of the dosing arm and to dispense the cryogenic fluid.

In another aspect, a doser for dispensing a cryogenic fluid
features a doser body including a reservoir configured to
receive the cryogenic fluid. An outlet fitting includes an
outlet fitting outer jacket. An outlet fitting inner pipe 1s
positioned within the outlet fitting outer jacket. The outlet
inner pipe 1s i fluid communication with the doser body
reservoir. An outlet fitting sleeve 1s connected to the outlet
fitting outer jacket and 1nner pipe so that an annular space 1s
defined between them. An outlet fitting tlange 1s positioned
on the outlet fitting sleeve. A male bayonet insertion stem 1s
attached to the outlet fitting sleeve and 1s 1 fluid commu-
nication with the outlet fitting inner pipe. A dosing arm has
a proximal end and a distal end. The dosing arm also
includes a dosing arm outer jacket with a dosing arm 1nner
pipe positioned within the dosing arm outer jacket. The
dosing arm 1nner pipe has a central passage. A dosing arm
sleeve 1s connected to the dosing arm outer jacket and 1nner
pipe so that a sealed annular space 1s defined. The annular
space 1s generally evacuated of air. A dosing arm flange
positioned on the dosing arm sleeve and i1s removably
attached to the outlet fitting flange. The male bayonet
isertion stem 1s removably positioned within and 1 fluid
communication with the central passage of the dosing arm
inner pipe. A dosing head 1s mounted to the distal end of the
dosing arm and 1s configured to receive cryogenic fluid from
the central passage of the dosing arm 1nner pipe to dispense
the cryogenic fluid.

In yet another aspect, a dosing arm includes a dosing arm
outer jacket. A dosing arm inner pipe 1s positioned within the
dosing arm outer jacket and has a central passage. A dosing
head 1s positioned on a distal end of the dosing arm and 1s
configured to receive a cryogenic flmd from the central
passage. A dosing arm sleeve 1s connected to the dosing arm
outer jacket and inner pipe at a proximal end of the dosing
arm so that a sealed annular space 1s defined between them.
The annular space 1s generally evacuated of air. A dosing
arm flange 1s positioned on the dosing arm sleeve.

In yet another aspect, a method of changing a dosing arm
of a doser includes the steps of disconnecting flanges of a
male bayonet connector and a first female bayonet connec-
tor, where the male bayonet connector 1s attached to a doser
body of the doser and the first female bayonet connector 1s
attached to a first dosing arm, removing an 1nsertion stem of
the male bayonet connector from a central passage of the
first female bayonet connector, inserting the insertion stem
into a central passage of a second female bayonet connector
of a second dosing arm, and connecting the flanges of the
male bayonet connector and the second female bayonet
connector.

In yet another aspect, a method of changing a dosing arm
of a doser includes the steps of disconnecting flanges of a
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first male bayonet connector and a female bayonet connec-
tor, where the first male bayonet connector 1s attached to a
first dosing arm and the female bayonet connector 1is
attached to the doser body of the doser, removing an
insertion stem of the first male bayonet connector from a
central passage of the female bayonet connector, inserting an
isertion stem of a second dosing arm into the central
passage of the female bayonet connector, and connecting the

flanges of the second male bayonet connector and the female
bayonet connector.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic view of a prior art dosing system;

FIG. 2 1s a perspective view of an embodiment of a doser;

FIG. 3 1s an exploded view of the doser of FIG. 2;

FIG. 4 1s a cross sectional view of the doser body, outlet
fitting and male bayonet connector of FIGS. 1-3;

FIG. SA 1s an enlarged view of the male bayonet connec-
tor of FIG. 4;

FIG. 5B 1s a cross sectional view of the male bayonet
connector of FIG. 5A taken along line 5B-35B;

FIG. 6 1s a side elevational view of the sleeve, flange and
insertion stem outer jacket of the male bayonet connector of
FIGS. SA and 5B;

FIG. 7 1s a side elevational view of the insert of the male
bayonet connector of FIGS. 5A and 5B;

FIG. 8 1s a perspective view of the dosing arm of FIGS.
2 and 3;

FIG. 9 1s a top view of the dosing arm of FIG. 8;

FIG. 10 1s a cross sectional view of the doser of FIGS. 8
and 9 taken along line 10-10 of FIG. 9;

FIG. 11 1s an enlarged side elevational view of the female
bayonet connector of the dosing arm of FIG. 7-10;

FIG. 12 1s a cross sectional view of the female bayonet
connector of FIG. 11 taken along line 12-12 of FIG. 11;

FIG. 13 1s a cross sectional view of the joined male and
female bayonet connectors of FIGS. 2-12;

FIGS. 14 A and 14B 1illustrate the male and female bayonet
connector flanges, a bushing and a clamp prior to being
joined (FIG. 14A) and after being joined and clamped (FIG.
14B);

FIG. 15 1s a side elevational view of the doser of FIGS.
2, 3 and 13 with the joined and clamped male and female
bayonet connectors.

DETAILED DESCRIPTION OF EMBODIMENTS

Embodiments of the invention provide an interchangeable
dosing arm. The Interchangeable dosing arm 1s a fully
modular design that has a female cryogenic bayonet inlet to
simplity the construction of the doser while increasing
flexibility with regard to user applications. The arm 1s
vacuum jacketed independently from the body, and can
receive several different styles of dosing actuators. It can be
made 1n various lengths to cover a variety of standard
applications, while also providing the ability to be custom-
1zed based on individual user needs.

While the invention 1s described below 1n terms of dosers
and systems for dosing that inject droplets of liquid nitrogen
into product packaging, it may be used with other types of
dosing systems and cryogenic fluids. In addition, while the
dosing arm 1s described 1n terms of a dosing arm including
a single dosing head, alternative embodiments could 1include
multiple dosing heads mounted on a single dosing arm.

A doser including an embodiment of the interchangeable
dosing arms of the invention 1s indicated 1n general at 40 1n
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FIG. 2. The doser includes a doser body 42 mounted upon
a column 44 of a stand. The doser body, as described
previously with reference to FIG. 1, receives liquid nitrogen
via inlet fitting 46 that 1s attached to a liquid nitrogen supply
line via clamp 48 (also shown 1n FIGS. 3 and 4).

With reference to FIGS. 2 and 3, a vacuum 1nsulated
gooseneck shaped outlet fitting 50 exits the bottom of the
doser body and, as described 1n greater detail below, 1s
attached via a bayonet connection to a vacuum insulated
dosing arm 52. A dosing head 54 1s positioned upon the
distal end of the dosing arm and, as explained in greater
detail below, houses a dosing valve. A dosing valve actuator
56 1s mounted to the top of the dosing head 54 via an adaptor
58 and actuates valve stem 57 to open and close the dosing
valve within the dosing head 54. As a result, droplets of
liquid mitrogen are dispensed in very precise amounts
through optional heater plate 60, which 1s attached to the
bottom of the dosing head.

With reference to FIG. 4, the doser body, indicated in
general at 42, houses a vacuum insulated reservoir that
receives the liquid nitrogen. More specifically, the doser
body 42 includes an outer jacket 62 and an inner tank 64,
with the space therebetween 66 evacuated of air so that the
vacuum 1insulated reservoir 1s provided. A supply of liquid
nitrogen 68 (received from inlet fitting 46) 1s stored within
the mner tank 64. As an example only, further details
regarding the construction of the doser body may be as
illustrated 1n U.S. Pat. No. 6,182,715 to Ziegler et al., the
contents of which are hereby incorporated by reference.

The doser body outlet fitting, indicated in general at 50 1n
FIG. 4, features an 1nner pipe 72 and an outer jacket 74. A
male bayonet connector, indicated in general at 76 in FIGS.
4, 5A and 5B, 1s positioned at the distal end of the gooseneck
shaped outlet fitting. The male bayonet connector includes a
sleeve 78, which 1s circumfierentially attached and sealed to
outer jacket 74 by welding, brazing, adhesive or other
arrangements known 1in the art. The sleeve 78 1s provided
with an annular flange 82. An 1nsertion stem 84 extends from
the sleeve flange.

The insertion stem 84 of the male bayonet connector
includes a tubular stem jacket, indicated at 86 1n FIGS. SA,
5B and 6. As illustrated in FIG. 6, the stem jacket 86
includes a circumierentially tapered distal tip portion 88. A
male bayonet connector insert, indicated in general at 92 in
FIG. 7, includes an inner pipe 94 which 1s optionally
provided with a wrap 96. As examples only, the inner pipe
94 may be constructed from stainless steel, and the wrap 96
may be CRS WRAP available from Lydall, Inc. of Roches-
ter, N.H. The insert 92 also includes a flange bushing 98,
which may be made of, as examples only, 304 stainless steel
or 16L stainless steel.

As 1llustrated 1n FIGS. 5A and 5B, the nsert 92 of FIG.
7 1s mserted through a central passage formed by the sleeve
78 and stem jacket 86 of FIG. 6. As a result, the flange
bushing 98 1s received within the sleeve 78 1n a sealing
fashion. The distal tip of the inner pipe 1s circumferentially
attached and sealed to the tip of the taper distal tip portion
88 of the jacket 86 by welding, brazing, adhesive or other
attachment arrangements known 1n the art. As a result, an
annular insulation space, indicated at 102 in FIG. 5B 1s
formed. As indicated at 104 in FIG. 4, the proximal end of
the of the mner pipe 94 abuts the distal end of the inner pipe
72 of the outlet fitting 50 and 1s circumierentially attached
and sealed thereto by welding, brazing, adhesive or other
arrangements known 1in the art.

Turning to FIGS. 8 and 9, the dosing arm of FIG. 2 1s

indicated 1n general at 52 and the dosing head 1s indicated at
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54. The dosing arm 52 includes a dosing arm outer jacket,
indicated 1n general at 110, that includes a circumierentially
tapered proximal end portion 112. The distal end of the
jacket 110 1s circumierentially attached and sealed to the
dosing head 54. An optional mounting bracket 114 is pro-
vided on the dosing head 54 to permit components to be
attached for specialized applications. The top of the dosing
head 354 includes a mount 116 for attaching the dosing
actuator (such as 56 1n FIG. 1). As noted previously, while
a single dosing head 54 1s illustrated, multiple dosing heads
could instead be attached to the distal end of the dosing arm
52.

As 1llustrated i FIG. 10, a dosing arm inner pipe 120 1s
positioned within the outer jacket 110. As illustrated in
FIGS. 11 and 12, a sleeve 122, including an annular flange
124, 1s circumierentially secured and sealed, via a flange
bushing 125 (FIG. 12), to the proximal end of the inner pipe
120. As an example only, inner pipe 120 may be made of
stainless steel. Flange bushing 125 may be made of, as
examples only, 304 stainless steel or 316L stainless steel.

Returming to FIG. 10, the sleeve 122 of FIGS. 11 and 12
1s circumierentially attached and sealed to the tapered end
portion 112 of the outer jacket 110 by welding, brazing,
adhesive or other attachment arrangement known 1n the art.
A bellows 126 1s attached by one end to the distal end of the
inner pipe 120. A pipe section 128 joins the other end of the
bellows to a valve body 130. The bellows accommodates
thermal expansion of the mner pipe 120 as the cold liquid
nitrogen flows, and ceases to flow, therethrough. Bellows
126 may be made of, as examples only, 304 stainless steel
or 316L stainless steel.

With reference to FIG. 10, during use of the doser, liquid
nitrogen flows to a supply chamber 129 defined by the
valve body 130. A needle valve stem, shown 1n the closed
position 1n phantom at 57, (also shown i FIG. 3) 1s
manipulated by the dosing valve actuator (56 in FIGS. 2 and
3). When the dosing valve 1s opened, the valve stem 57
travels upward and away from valve seat 131. As a result,
one or more droplets of liquid nitrogen from the supply
chamber 129 pass out of the bottom of the dosing head 54,
as indicated by arrow 133. Alternative embodiments of the
dosing valve and head, and example details of the dosing
valve actuator, are presented in U.S. Pat. No. 7,281,550 to
Ziegler, the contents of which are hereby incorporated by
reference, as well as 1n U.S. Pat. No. 6,182,715 to Ziegler et
al., incorporated by reference previously.

The 1mner pipe 120 defines a central passage that 1s sized
to recerve the insertion stem 84 (FIGS. 3-5) of the male
bayonet connector. As a result, a female bayonet connector
1s formed at the proximal end of the dosing arm 52.

An annular space 132 1s defined between the inner pipe
120 and the outer jacket 110. A vacuum port assembly,
indicated in general at 134 1n FIG. 10, permits air to be
evacuated from the annular space to provide the dosing arm
with vacuum insulation. The vacuum port assembly includes
a fitting 136 that defines a passage that 1s 1n fluid commu-
nication with the annular space 132. A sealing plug 138 1s
removably positioned within the fitting and 1s removed
during evacuation of air from the annular space and replaced
afterwards. A removable cap 142 engages the fitting 136 to
cover the plug 138. A removable cover 144 engages a base
146 to protect the vacuum port assembly when not 1n use.

As 1llustrated 1n FIG. 13, the male bayonet connection of
FIGS. 3 and 4 1s connected to the female bayonet connection
of FIG. 10 by inserting the insertion stem 84 of the male
bayonet connector into the central passage defined by the
inner pipe 120 of the female bayonet connector. The 1nser-
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tion continues until the annular flange 82 of the male
bayonet connector 1s positioned adjacent to the annular
flange 124 of the female bayonet connector, as 1llustrated 1n
FIG. 13. A bushing, indicated at 150 in FIGS. 8, 9 and 14 A,
1s positioned between the annular flanges.

The bayonet connection 1s sealed together using the clamp
indicated at 152 1n FIGS. 8, 9, 14A and 14B. More specifi-

cally, as illustrated 1n FIGS. 8, 9, 14A and 14B, the clamp
includes a central opening defined by an 1nner surface and an
annular groove 154 formed 1n the iner surface. The clamp
1s constructed of a flexible material (such as metal) and may
be closed to a reduced diameter and locked or unlocked and
opened by manipulation of a latch or clasp 156. Suitable
clamps are well known 1n the art.

As 1llustrated 1n FIGS. 14A and 14B, the bayonet con-
nection 1s locked in the configuration illustrated in FIG. 13
by placing the annular flanges 82 and 124 into the central
opening of the clamp 152 with the gasket 150 positioned
therebetween. The latch 156 of the clamp 1s then closed so
that the flanges 82 and 124 are secured together within the
annular groove 154 of the clamp with the gasket 150
compressed or sandwiched therebetween, as shown in FIGS.
14B and 15.

Other arrangements known 1in the art for securing the
flanges of the male bayonet connector and the female
bayonet connector may alternatively be used 1n place of the
illustrated clamp. As an example only, the flanges may be
secured together by fasteners, such as bolts, that pass
through openings formed 1n the flanges.

In an alternative embodiment, the orientation of the male
and female bayonet connectors of the bayonet connection
may be reversed. More specifically, the outlet fitting 50 of
the doser body could be provided with the female bayonet
connector, while the proximal end of the dosing arm 52
could be provided with the male bayonet connector.

With reference to FIG. 15, the dosing arm 52 has a length
indicated by arrows 160. If a user application requires a
different length, the clamp 152 may simply be opened, the
existing dosing arm removed and a different dosing arm of
the same construction, but featuring a different length 160,
attached to the doser outlet fitting 150 1nstead. As examples
only, the length 160 may be 15 inches or 22.5 inches.

Using a single dosing body and interchangeable dosing
arms makes the doser described above truly modular, and
allows 1t to provide quick, inexpensive custom solutions to
address unique situations that users may encounter.

While the preferred embodiments of the disclosure have
been shown and described, 1t will be apparent to those
skilled 1n the art that changes and modifications may be
made therein without departing from the spirit of the dis-
closure, the scope of which 1s defined by the following
claims.

What 1s claimed 1s:

1. A doser for dispensing a cryogenic fluid comprising:

a. a doser body including a doser body outer jacket and an

inner tank positioned within the doser body outer jacket
so that a doser body insulation space 1s defined ther-
ebetween, said space generally evacuated of air, said
mner tank including a reservoir configured to receive
the cryogenic fluid;

b. an outlet fitting including;:

1) an outlet fitting outer jacket;

11) an outlet fitting mner pipe positioned within the
outlet fitting outer jacket, said outlet inner pipe
extending from a bottom portion of the mner tank of
the doser body and 1n fluid communication with the
doser body reservoir;
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111) an outlet fitting sleeve connected to the outlet fitting
outer jacket and inner pipe so that an annular space
1s defined therebetween;

1v) an outlet fitting flange positioned on the outlet
fitting sleeve;

v) a male bayonet 1nsertion stem attached to the outlet
fitting sleeve and in fluid communication with the
outlet fitting inner pipe;

. a dosing arm having a proximal end and a distal end,

said dosing arm including:

1) a dosing arm outer jacket;

11) a dosing arm 1nner pipe positioned within the dosing
arm outer jacket and having a central passage;

111) a dosing arm sleeve connected to the dosing arm
outer jacket and inner pipe so that a sealed annular
space 15 defined therebetween, said annular space
generally evacuated of air, wherein the dosing arm
sleeve and dosing arm outer jacket omit a bellows;

1v) a dosing arm flange positioned on the dosing arm
sleeve, said dosing arm flange removably attached to
the outlet fitting flange so that the dosing arm 1is
stationary with respect to the doser body when
attached;

. said male bayonet 1nsertion stem removably positioned

within and 1in fluidd communication with the central

passage of the dosing arm inner pipe; and

10
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¢. a dosing head mounted to the distal end of the dosing
arm and configured to receive cryogenic fluid from the
central passage of the dosing arm inner pipe, said
dosing head including a dosing valve configured to
dispense the cryogenic fluid;

f. a bellows having a first end 1n fluid communication with

the central passage of the dosing arm 1nner pipe and a
second end 1n fluid communication with the dosing

head.

2. The doser of claim 1 wherein the outlet fitting flange 1s
removably attached to the dosing arm flange by a clamp.

3. The doser of claim 1 wherein the outlet fitting flange 1s
removably, attached to the dosing arm flange by fasteners.

4. The doser of claim 1 wherein the cryogenic fluid 1s
liquid nmitrogen.

5. The doser of claim 1 further comprising at least one
additional dosing head mounted to the distal end of the
dosing arm and configured to receive cryogenic fluid from
the central passage of the dosing arm and to dispense the
cryogenic fluid.

6. The closer of claim 1 wherein the outlet fitting 1s
gooseneck shaped.
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