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DISPENSING SYSTEM WITH CHEMICAL PUMPING AND LINE HEATER
SYSTEM

FIELD OF THE INVENTION

The inventive subject matter includes a dispensing system with a preferred
embodiment featuring a foam-in-bag dispensing apparatus with in line pumping system and
chemical line heating system for providing chemical precursor at the desired pressure and

temperature.

BACKGROUND OF THE INVENTION

Over the years a variety of material dispenserslhave been developed including those
directed at dispensing foamable material such as polyurethane foam which involves mixing
certain chemicals together to form a polymeric product while at the same time generating
gases such as carbon dioxide and water vapor. If those chemicals are selected so that they
harden following the generation of the carbon dioxide aﬁd water vapor, they can be used to
form “hardened” (e.g., a cushionable quality in a ﬁr(;per fully expanded state) polymer foams
in which the mechanical foaming action is caused by the gaseous carbon dioxide and water
vapor leaving the mixture.

In particular techniques, synthetic foams such as polyurethane foam are formed from
liquid organic resins and polyisocyanates in a mixing chamber (e.g., a liquid form of
isocyanate, which is often referenced in the industry as chemical “A”, and a multi-component
liquid blend called polyurethane resin, which is often referenced in the industry as chemical
“B”). The mixture can be dispensed into a receptacle, such as a package or a foam-in-place
bag (see e.g., U.S. Pat. Nos. 4,674,268, 4,800,708 and 4,854,109), where it reacts to form a

polyurethane foam.
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While features of the present invention are applicable to single component dispensing
systems, the present invention is particularly suited for systems that have a plurality of
openings (usually two) arranged in the core in communication with the bore for supplying
mixing material such as organic resin and polyisocyanate to the bore, which acts as a mixing
chamber. In a preferred embodiment of the invention, there is utilized a combination valving
and purge rod positioned to slide in a close tolerance, "interference", fit within the bore to
control the flow of organic resin and polyisocyanate from the openings into the bore and the
subsequent discharge of the foam from the cartridge.

The above described dispensing device has utility in the packing industry such as
hand held dispensers which can be used, for instancé; to fill in cavities between an object
being packed and a container (e.g., cardboard box) iﬁ which the object is positioned.
Manufacturers who produce large quantities of a parﬁcuiar product also achieve efficiencies
in utilizing automated dispensing devices which provide for automated packaging filling such
as by controlled filling of a box conveyed past the dispenser (e.g., spraying into a box having
a protective covering over the product), intermediaté automated formation of molded foam
bodies, or the automatic fabrication of foam filled bags, which can also either be preformed
or placed in a desired location prior to full expansion of the foam whereupon the bag
conforms in shape to the packed object as it expandvs, out to its final shape.

With dispensing devices like the hand hel(i aﬁd foam-in-bag dispensing apparatus
described above, there is also a need to provide the éhér;jicél(s) (e.g., chemicals “A” and “B”)
from their respective sources (typically a large container such as a 55 gallon container for
each respective chemical) in the desired state (e.g., thé desired flow rate, volume, pressure,
and temperature). Thus, there are proper chemical temperature and flow rate requirements
involved in attempting to achieve a desirable foam product. Under the present state of the art

a variety of pumping techniques have arisen which include individual pumps designed for
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insertion into the chemical source containers coupled with a controller provided in an effort
to maintain the desired flow rate characteristics through monitoring pump characteristics.
The individual in “barrel” pumps typically feature a tachometer used in association with a
controller attempting to maintain the desired flow rate of chemical to the dispenser by
adjustment in pump output. The tachometers used in the prior art are relatively sensitive
equipment and prone to breakdowns.

In an effort to address the injection of chemicals into the mixing chamber at the
desired temperature(s) there has been developed heatert systems positioned in the chemical
conduits extending between the chemical supply and the dispenser, these heaters include
temperature sensors (thermisters) and can be adjusted in an effort to achieve the desired
temperature in the chemical leaving the feed line or conduit. Reference is made to, for
example, US Patent Nos. 2,890,836 and 3,97v6,230,' which references are incorporated by
reference. These chemical conduit heater wires sufféf from a variety of drawbacks such as
(a) poor sensor (e.g., thermistors) responsiveness due to non head-on flow positioning of the
sensor or difficulty in manipulating the sensor without breakage to be in the proper
orientation, (b) difficulty in positioning the tip of the heater wire close enough to the
dispenser to avoid cold shot formation and associated material stretch limitations in the heater
wire conduit needed to avoid stretching and separation of the dispenser from the tip of the
heater wire when the other “fixed” end originates from the pump control region, (c) increased
pump weight and an increase in the length and cost associated with the leads extending from
the heater wire tip to heater wire control and pc')wer‘ source locations at the pump end, (d) an
associated increase in electromagnetic interference (EMI) due to the longer “umbilical” cords
and thermister leads, () poor thermister reliability in its heavy flex location within the
interior of the heater wire, (f) difficulty in feeding heater elements within the outer protective

chemical conduit, and (g) cost and production limitations in the overall heater wire and
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conduit length requiring relatively close positioning of the chemical driver source to the
dispenser location.

As noted above, in the packaging industry, a variety of devices have been developed
to automatically fabricate foam filled bags for use as protective inserts in packages. Some
examples of these foam-in-bag fabrication devices can be seen in U.S. Pat. Nos. 5,376,219;
4,854,109; 4,983,007; 5,139,151; 5,575,435; 5,679,208; 5,727,370 and 6,311,740.

Prior art systems also suffer from hose and c‘able management (e.g., electronics,
chemical supply and solvent supply) difficulties due to their becoming tangled and in a state
of disarray so as to present obstacles to operators and potential equipment malfunctions due
to cable or hose interference with moving components or the hoses/cables becoming
disconnected and/or damaged.

The pump equipment of prior art systems are also prone to malfunction including the
degrading of seals (e.g., isocyanate forms hardened crystals when exposed to air which can
quickly degrade soft seals). The pumping systems currently used in the field are also subject
to relatively rapid deterioration as they often opera.te :at‘ high rates during usage due to, for
example, general inefficiency in driving the chemical from its source to the dispenser outlet.
The common usage of in-barrel pump systems also introduces limitations in chemical source
locations (e.g., typically a 20 foot range limitation for sfandard heater wire conduit and in
barrel pump systems), which can make for difficulties in some operator facilities where it is
required or preferred to have the chemical source located at a greater distance from the
dispenser. The common usage of in-barrel pumps for prior-art dispenser systems also
presents a requirement for multiple chemical sources to achieve the required one-to-one
chemical source and pump combination, which in particularly problematic for operators

running numerous dispenser systems.
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SUMMARY OF THE INVENTION

The subject matter of the invention includes a dispensing device as in a hand held or
supported (e.g., foam-in-bag dispensing system) having a heated chemical conduit hose
feeding into a dispenser. At the juncture of the heated chemical hose and dispenser (e.g., at an
intake manifold of the dispenser) the chemical hose has a feed through unit that allows
passage of the electrical power supply for both the main resistance heater and the temperature
sensor provided in the hose. The coiled resistance heater extends out toward the chemical
source (with a preferred embodiment featuring an in-line chemical pump in communication
with a removed chemical source) such that chemical passing along the hose comes in contact
with the free end of the heater element is sensed by a tefﬁperature sensor receiving the
chemical in direct flow contact before exiting a manifold connection at the dispenser.

The dispenser includes a main housing as in an éxtruded body through which the
chemical further travels in going from the heated hose and through the intake manifold with
its exit point into a supported mixing module cartridge. Preferably the dispenser has a two
zone heating system with a first heater cartridge with temperature sensor provided in the
intake manifold and a second heater cartridge with temperature sensor provided so as to
extend along the length of the main manifold’s r(‘laqéviwying cartridge aperture. A preferred
embodiment further includes a solvent passageway which is heated together with the
chemical in the main manifold. A control system is used to monitor and adjust temperature
and preferably also includes means for adjusting the heaters to achieve a uniform and
continuous heat level in the chemical passing in the dispenser system once reaching a desired
temperature.

To facilitate feeding the coiled heater element into an outer hose sheeting the
inventive subject matter includes a bulbous feed facilitator provided at the free end of the

coiled resistance element and which provides for quick insertion despite the common ribbed
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interior of the typical chemical hose sheaths.

The inventive subject matter also includes an in-line chemical feed pump for a foam
dispenser system that has an inlet conduit for receiving chemical fluid, a pump head in
chemical fluid communication with the inlet conduit, an outlet conduit in chemical fluid
communication with the pump head, and a driver. In addition, there is provided a pump drive
transmission system positioned in drive transmission communication between the driver and
pump head, with the pump drive transmission system including a magnetic coupling with first
and second magnetic coupling members placed to opposite sides of an intermediate protective
shroud, and with the shroud having a coupling reception cavity which receives one of said
first and second magnetic coupling members. The protective shroud is preferably top hat
shaped with an annular magnetic arrangement. A ﬁié;tﬁod of dispensing foam using an in-line
chemical feed pump is also featured including use of a. system where two chemical lines are
involved each with the in-line pump assembly and each line feeding to a mixing module of a
dispenser.

The pump is preferably a gerotor pump driven by a brushless DC motor with an
encoder communicating with a control system which monitors the pump characteristics as in
pressure transducers at the intake manifold working together with the motor encoder directing
signals to the control system. The control system is also preferably in communication with
the above noted chemical and hose heater manifoids.

In addition the chemical feed preferably flirtiiﬂ comprises first and second bearing
device received within the pump manifold recepti’on' cé\}ity to provide bearing support to said
drive transmission shaft and which second bearing device is axially spaced apart from said
first bearing device. The pump assembly is also designed to have a large in-feed filter region

to facilitate the use of finer mesh screening without high pressure drops.
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BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows an embodiment of the dispensing system of the present invention.
Figure 2 shows a rear elevational view of a dispenser system embodiment used in the
dispensing system.
5 Figure 3 shows a front view of the dispenser system.
Figure 4 provides a top plan view of the dispenser system’s coiled conduit feature.
Figure 5 shows a view similar to Figure 2, but with the lifter extended.
Figure 6 shows a base and extendable support assembly of the dispenser system.
Figure 7 shows a front perspective view of a bag forming assembly.
10 Figure 8 shows a front perspective view of the bag forming assembly mounted on the
support base.
Figure 9 shows a rear perspective view of that which is shown in Figure 8.
Figure 10 shows a front perspective view of that which is shown in Figure 8 together
with a mounted chemical dispenser apparatus (divsl;ens‘er‘ and bagger assembly combination).
15 Figure 11A shows dispenser apparatus sepafétecl‘ from its support location.
Figure 11B shows a portion of the film travel path past that dispenser apparatus and
nip rollers.
Figure 12 shows a view of dispensing apparatus similar to Figure 10, but from a
different perspective orientation.
20 Figure 13 shows an enlarged view of dispenser outlet section.
Figure 14A shows a view similar to Figure 13, but with the mixing module
compression door in an open state and with the mb;iﬁg module in position.
Figure 14B shows the same view as Figure 14A, but with the mixing module
removed. |

25 Figure 15 shows a perspective view of the mixing module showing the mounting face
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of the same.

Figure 16 shows a similar view as that in Figure 15 but from the valving rod end.

Figure 17 shows a cross-sectional view of the mixing module taken along cross-
section line A-A in Figure 18.

Figure 18 shows a cross-sectional view of the mixing module taken along cross-
section line B to B in Figure 17.

Figure 19 shown an expanded view of the circled region in Figure 18.

Figure 19A shows an additional cross-sectional view of the mixing module taken
along cross-section line C-C in Figure 17.

Figure 20 shows a front elevational view of the'dispenser apparatus with means for
reciprocating the mixing module rod and with a bottom brush cover plate removed.

Figure 21 provides a perspective view of the dispenser apparatus similar to that of
Figure 12 but from a different perspective angle.

Figure 22 shows a top plan view of that which is shown in Figure 21.

Figure 23 shows a right end and view of that which is shown in Figure 22 (with the
brush cover added). |

Figure 24 shows a cross-sectional view taken along cross-section view B-B in Figure

22.

Figure 25 shows a cross-sectional view taken along cross-section line A-A in Figure
22.

Figure 26 shows a front elevational view of the dispenser end section of the dispenser
apparatus.

Figure 27 shows a rear end view of that which is shown in Figure 26.
Figure 28 shows a cross-sectional view taken along A-A in Figure 27.

Figure 29 shows a cross-sectional view taken along cross-section line C-C in Figure
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28.

Figure 30 shows a perspective view of the dispenser (and brush) drive mechanism.
Figure 31 shows the rear side of the main housing for use in the dispenser apparatus.
Figure 32A shows a view of the main housing with access panels removed.

Figure 33 shows the in-line pump assembly of the preferred embodiment of the

present invention.

Figure 33A shows a side elevational view of the in line plump assembly of the present

invention.

shaft.

Figure 34 shows a cross-sectional view of the in-line pump assembly.
Figure 35 shows a cut away bottom view of the pump motor and electrical feed.
Figure 36 shows a perspective view of the pul.np. motor showing the threaded output

fe

Figure 37 shows a similar view to that of Figure 36 with an added connector housing

adapter plate.

Figure 38 shows a cross sectional view of the connector housing for connecting the

pump motor and outlet manifold of the in-line pump assembly.

Figure 39 shows a cut away view of the magnetic coupling assembly.

Figure 40 provides a perspective view of the; '-outer magnet assembly.

Figure 41 shows a cross-sectional view of fhe outer magnet assembly.

Figure 42 shows a perspective view of the mégnet coupling assembly shroud.
Figure 43 shows a cross-sectional view of the shroud.

Figure 44 shows a perspective view of the outer magnet assembly.

Figure 45A shows a perspective view of the inner magnet assembly for the in-line

pump assembly.

Figure 45B shows a cross-sectional view of the inner magnet assembly.
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Figure 46 shows a cross-sectional view of the output manifold assembly.
Figure 47 shows a bottom plan view of the outlet manifold.

Figure 48 shows the bearing shaft used in the in-line pump assembly.
Figure 49 shows in perspective the geroter pump head.

Figure 49A shows an exploded view of the geroter pump head.

Figure 50 shows a cross-sectional view of the geroter pump head from a first

orientation.

Figure 51 shows a cross-section view of the geroter pump head from a different

orientation.

Figure 52 shows the plates of the geroter puinp from an inside or interior surface plate

perspective.

Figure 53 shows the plates of the geroter p.umpA from an outside surface plate

perspective. E

Figure 54 illustrates flex coupling for use in the pump assembly.

Figure 55 shows an upper perspective view of thg chemical inlet manifold.

Figure 56 shows a lower perspective view of the chemical inlet manifold.

Figure 57 shows a perspective view of a chemical inlet valve manifold.

Figure 58 shows a cross-sectional view of the chemical inlet valve manifold.

Figure 59 illustrates the hose and cable management means of the present invention.
Figure 60 shows a schematic depiction of the heated chemical conduit circuitry.

Figure 61 shows a section of the heated chemical conduit where the thermister or

temperature sensor is provided and the bypass return leg for the heater circuit.

Figure 61A shows an enlarged view of the thermister section of the heater coil.

Figure 62 provides a cross-sectional view of a non-thermister section of the heated

chemical conduit taken along.

10
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Figure 63 shows a front face elevational view of .the feed through block of the
chemical conduit heating system.
Figure 64 shows a side elevational view of the feed through block.
Figure 65 illustrates the feed through assembly used in the chemical hose heater wire
5  system for introducing electricity to the heater wire across an air/chemical interface.
Figure 65A shows a cut-away view of the feéd through assembly.
Figure 65B shows a perspective view of the feed through assembly.
Figure 65C shows a perspective view of the main manifold and heated chemical hose
manifolds in combination.
10 Figure 66 illustrates a preferred embodiment of tﬁe chemical temperature sensing unit
which includes a thermister in the illustrated embodiment.
Figure 67 shows the sensing unit of Figure 66 encapsulated as part of a chemical
conduit sensing device.
Figure 68 shows the free end of the coiled éﬁémical hose heater wire having a
15  crimped “true” ball end for threaded insertion of the he.ater wire into the chemical hose.
Figure 69 shows the threading tip means of .tlvlev present invention alone.
Figure 69A shows an end view of the tip sthV‘h in Figure 69.
Figure 70 shows a side view of the tip used on the second tip embodiment.
Figure 71 shows an overall dispenser assembly sub-systems schematic view of the
20  display, controls and power distribution for a preferred foam-in-bag dispenser embodiment.
Figure 72 provides a legend key for the features shown schematically in Figure 71.
Figure 73 shows an illustration of the control, interface and power distribution
features for the heated and temperature monitorea ci;c;mical hoses of the present invention.
Figure 74 shows an illustration of the contrOI; interface and power distribution

25  features for the heaters used in the main manifold and dispenser housing to maintain the

11
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chemical flowing therethrough at the desired set temperature through use of heater cartridges
in the main manifold and dispenser housing adjacent flow passageways formed in the
manifold and housing.

Figure 75 shows an illustration of the control, interface and power distribution

features for the pump system feeding chemical to the dispenser.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Figure 1 illustrates a preferred embodimen;c of dispensing system 20 which comprises
dispenser system 22 in communication with the chenﬁcal supply system 23 comprising
chemical supply container 24 (supplying chemical coﬁlponent A) and chemical supply
container 26 (supplying chemical component B). Chemical hoses 28 (chemical A) and 30
(chemical B) provide fluid communication between respective chemical supply containers .
24, 26 and in-line pump system 32 mounted on dispenser system 22. Dispenser system 22
includes in-line pump system 32 that is in communication with chemical supply containers
that are either in proximity (40 feet or less) to the dispenser system 22 or remote (e.g., greater
than 40 feet) from where the dispenser system 2é ié iocated. This allows the containers to be
situated in a more convenient or less busy area of the plaht, as it is often not practical to store
chemicals in close proximity to the machine (e.g., soﬁeﬁmes 100 to 500 feet separation of
dispenser and chemicals is desirable).

Thus the present invention has a great deal of Veréaﬁlity as to how the dispenser
system is to be set up relative to the chemical source. For example, “in-barrel pumps,” while
available for use as a chemical drive component in one chemical supply system 23 of the
present invention, are less preferred as they have a limited reach as they are connected to the
electric resistance heaters positioned between the chemical supply and the dispenser. The

normal chemical hose length is 20 feet, but typically‘ at least five feet of this length is required

12
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to route the hoses and cables out of the system enclosure and part way down the support
stem. This means that the chemical drums for many prior art "in barrel" pump systems can
be no more than 15 feet away from the dispenser systém, which is not feasible in many
plants. The in barrel pumps can to some extent be modified with longer chemical hoses and
pump cables (e.g., chemical hose internal electric resistance heater wires), but there isa
practical limit on how far these hoses can extend, since they are light duty and susceptible to
mechanical damage, kinking, and crushing. Another limitation, for various electrical and
electro-magnetic interference (EMI) reasons, is the cable length from the drive board in the
enclosure to the "in barrel" pumps. Because of these reasons it is estimated that a practical
length limit on the pump cable for such systems is 30 to 40 feet without industry
unacceptable modifications or enhancements (expensivé) to the controls or to the cable
construction. As a number of installations require that the containers be stored hundreds of
feet (e.g., 100 to 500 feet or more) away from the systém, the estimated practical limit of 30
to 40 feet for such hoses is not enough for many requirements. An embodiment of the
present invention is designed to accommodate these long length installation requirements.

Figure 1 further illustrates feed pumps 34, and 36 associated with chemical supply
containers 24, and 26. Feed pumps 34, and 36 prox‘/ide a positive pressure to the in-line pump
system so as to provide positive pressure on the 1n li.ne‘pumps’ input ports to avoid problems
like cavitations, or starvation of the pumping means (e g., a gerotor based pump system) and
to reliably suck chemical out of the bottom of the sﬁl;ﬁly containers even if the in-line pumps
are far away (e.g., over 100 feet). Short runs of hose leﬁgth between the containers and the
positive pressure feed pumps can be handled by attaching a dip tube to the inlet end of the
feed hose, or by simply attaching the feed hose to the bottom of the container via valves and
connectors.

The positive pressure feed pumps are preferably located in or near the chemical

13
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supply containers, are preferably air driven, and preferably produce between 50 and 200 psi
of pressure at the input port of each in-line pump. Rather than individual feed pumps, a
common feed pump system is provided in a preferréd embodiment having an output capacity
to supply chemical to multiple systems all dispensing at the same time. Figure 1 illustrates a
multiple chemical conduit arrangement wherein feed pumps 34 and 36 feed chemical to more
than one dispenser system at the same time with lines 28 and 30 feeding dispenser system 22
and lines 38 and 40 feeding a second dispenser system (not shown). A single feed pump with
manifold assembly can also be used to distribute chemicals A and B to multiple locations.
Under the present invention the feed pumps can have expanded capacity such as a capacity to
feed 4 to 5 systems simultaneously. The ability to run multiple systems from a single set of
supply containers sets the in-line pump option pr‘(')'vided.by the present invention apart from
in-barrel pump based systems, which can only feed ;)ﬁe system per set of containers. -

Figure 2 provides a rear elevational view of dispenser system 22 which includes
exterior housing 38 supported on telescoping support assembly 40 which in a preferred
embodiment comprises a lifter (e.g., electric motor driven gear and rack system with inner
and outer telescoping sleeves) and is mounted on base 42 (e.g., a roller platform base to
provide some degree of mobility). Further mounted on base 42 is in-line pump system 32
comprising in line chemical A pump 44 and in line chemical B pump 46 housing output or
downstream chemical supply conduit sections 43 and 45 that extend into hose manager
assembly 48 containing heated coiled hoses anél .cabies set 50. The rear view shown in Figure
2 also illustrates control console 52 and communication links generally represented by
communication lines 54. Film roll reception assembly § 6 and film roll driver 58 extends out
from support assembly 40.

Figure 3 provides a front view of dispenser assembly 22 including first and second

control panels 61 and 63.

14
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Figure 4 provides a top plan view of dispending system 22 with heated coiled hoses
and cables set 50 emphasized relative to the rest of the system 22 shown with dotted lines.
Figure 5 provides a similar rear elevational view as in Figure 2, except with extendable
support assembly 40 being in a maximum extension state (e.g., a 15 to 40 inch extension with
a 24 inch extension being well suited ergonomically from a collapsed maximum height of 3
to 5 feet being illustrative for the dispenser). With réference to Figure 5 and the front view of
Figure 1 there is seen solvent container 60 which is fixed to extendable support 40 and rides
up and down with the moving component of lifter or extendable support 40.

Figure 6 illustrates base 42 and lifter or exténdable support assembly 40 (e.g.,
preferably a hydraulic (air pressure) or gear/rack combination or some other telescoping or
slide lift arrangement) extending up from base and having bagger and dispenser assembly
support mount 62. Figure 6 also illustrates the mobile nature of base 42 which is a wheeled
assembly.

Figure 7 shows foam-in-bag assembly or ;;i)agger assembly” 64 (with dispenser
removed for added clarity) that is designed to be mounted in cantilever fashion on support
mount or bracket 62 as shown in Figures 8 and 9. Bagger assembly 64 comprises framework
65 having first side frame 66 (shown on the right side relative to a front view in Figure 7) and
second side frame 68 (shown on the left side in the front view Figure 7). Side frame 66 has
means for mounting bagger assembly 64 to support bracket 62 (e.g., a set of bolts 69 as
shown in Figure 8). Framework 65 further includes front pivot rod 70 extending between the
two interior sides of side frames 66, and 68, as well as front face pivot frame sections 71 and
73 which are pivotally supported by pivot rod 70. Rod 70 also extends through the lower end
of front face pivot frame sections 71 and 73 to pro‘\ride a rotation support for sections 71, 73.
Driver roller shaft 72, supporting left and right driﬁen or follower nip rollers 74 and 76, also

extends between and is supported by side frames 66 and 68. While in a latched state the

15



10

15

20

25

WO 2004/101245 PCT/US2004/014515

upper ends of pivot frame sections 71, 73 are also supported (locked in closed position) by
door latch rod 85 with handle latch 87.

First frame structure 66 further includes mounting means 78 for roller shaft drive
motor 80 in driving engagement with drive shaft 82 extending between and supported by
frame structures 66 and 68. Drive shaft 82 supports drive nip rollers 84 and 86. Framework
65 further comprises back frame structure 88 preferably formed as a single piece unit with
side frame structures 66 and 68. Driven roller shaft 72 and driver roller shaft 82 are in
parallel relationship and spaced apart so as to place the driven nip rollers 74, 76, and drive
nip rollers 84, 86 in a film drive relationship with a preferred embodiment featuring a motor
driven drive roller set 84, 86 formed of a compressible, high friction material such as an
elastomeric material (e.g., synthetic rubber) and the opposite, driven roller 74, 76 is
preferably formed of a knurled aluminum nip roller set (although alternate arrangement are -
also featured as in both sets being formed of a compressible material like rubber). The rolier
sets are placed in a state of compressive contact by way of the relative diameters of the nip
rollers and rotation axis spacing of shafts 72, and 82 when pivot frame sections 71, 73 are in
their roller drive operation state. Figure 7 furthér illﬁsfrafes door latch rod 85 rotatably
supported at its opposite ends by pivot frame sections. ‘7:1, 73 and having door latch (with
handle) 87 fixedly secured to the left end of door latc;h rod 85. As explained in greater detail
below, latch 87 provides for the pivoting open of pivdt i;rame sections 71, 73 of the hinged
access door means about pivot rod 70 into an opened access mode. While in a latched state,
the upper ends of pivot frame sections 71, 73 are also supported (locked in closed position)
by door latch rod 85.

Drive nip rollers 84 and 86 have slots formed for receiving film pinch preventing
means 90 (e.g., canes 90) that extend around rod 92 with rod 92 extending between first and

second frames 66, 68 and parallel to the rotation axes of shafts 72 and 82. Figure 7 further
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illustrates bag film edge sealer 91 shown received'\;vi'thin a slot in roller 76 and positioned to
provide edge sealing to a preferred C-fold film suplﬁly.' Rear frame structure 88 has secured
to its rear surface, at opposite ends, idler roller supports 94 and 96 extending up (e.g., 8 to 15
inches or a preferred 11 inches) from the nip roller contact location. Idler roller supports 94,
96 include upper ends 98 and 100 each having means for receiving a respective end of upper
idler roller 101 (e.g., a roller shaft reception aperture or bearing support). As shown in Figure
7, ends 98, 100 present opposing parallel face walls 102, 104 and outward flanges 106, 108.
Within the confines of flanges 106, and 108 there is provided first and second idler roller
adjustment mechanisms 110, and 112. Ina preferrgd embodiment, one of the adjustment
mechanisms provides vertical adjustment as to the rc;tafcion axis of idler roller 101 while the
other provides front to back horizontal adjustment to the same idler roller 101 rotation axis.
Figure 7 further illustrates the horizontal track adjustment means of the present invention
which, in combination with the opposite vertical adjﬁstnient track plate (opposite side — not
shown), helps ensure the film properly tracks through the nip roller (retains a right angle film
edge relationship to the roller axis while traveling a pre-set preferably generally centered or
intermediate path through the nip roller set). Sliding plate 110 is retained in a frictional slide
relationship with surface 100 by way of slide pii}s TA extending through elongated horizontal
slots SL at opposite corners of the plate. On the front flange 100 FF there is supported
adjustment screw SC extending into engagement witf} tab TB on sliding plate 110 receiving
an end of the idle roller 101. Upon rotation of scfew SC, plate 110 is shifted together with
the end of the idler roller. The opposite side is just the same but for there being a vertical
adjustment relationship. In this way, idler roller 101 can be adjusted to accommodate any
roller assembly position deviation that can lead to non-proper tracking and also can be used
to avoid wrinkled or non-smooth bag film contact. Also, idler roller 101 is preferably a steel

or metal roller and not a plastic roller to avoid static charge build up relative to the preferred
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plastic film supplied. Idler roller is also preferably of the type having roller bearings
positioned at its ends (not shown) for smooth performance and smooth, unwrinkled film feed.

Second or lower idler roller 114 is shown arranged parallel to drive roller shaft 82 and
supported between left and right side frames 66 and 68. Idler roller 114 preferably has a
common roller/bearing design with that of idler roller 101. Also, these figures show first
(preferably fixed in position when locked in its operative position) end or cross-cut seal
support block or jaw 116 positioned forward of a vertical plane passing through the nip roller
contact location and below the axis of rotation of drive shaft 82. End seal jaw 116, which
preferably is operationally fixed in position, is shown having a solid block base of a high
strength (not easily deformed over an extended length) material that is of sufficient heat wire
heat resistance (e.g., a steel block with a zinc an'd/‘or.é:hrome exterior plating), and extends
between left and right frame structures 66, and 68, but‘égain, like driven shaft 72 and rollers
74, 76, is preferably supported on pivot frame seétioné 71, 73 and extends parallel with
driven shaft 72. Figure 7 illustrates block 116 rigidly fixed at its ends to the opposing,
interior sides of pivot frame sections 71, and 73 for movement therewith when latch 87 is
released.

Movable end film sealer and cutter jaw 118 (Fig. 9) is secured to end sealer shifting
assembly 120 and is positioned adjacent fixed jaw 116 with fixed jaw having sealer and
cutter electrical supply means 119 with associated electric connections supported on the
opposite ends of jaw 116 positioned closest to the front or closest to the operator. End sealer
shifting assembly 120 is positioned rearward and prefé;;bly at a common central axis height
level relative to end seal contact block 116. During formation of a bag, heater jaw 116
supports a cutter heater wire in-between above and below positioned seal forming wires (e.g.,

for a total of three vertically spaced apart heater wireé) with of, for example 1/8 to 3/4 inch

equal spacing with % to ¥ inch spacing being well suited for providing the seal (SE) cut (CT)
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seal (SE) sequence in the bag just formed and the bag in the process of being formed. The
SE-CT-SE sequence in conjunction with edge seal ES, forms a complete bag from a preferred
C-film source. With the SE-CT-SE arrangement there is provided a more assured bottom bag
formation and there is avoided the problems associated with prior art devices that rely on the
end or cross-cut only as the means for sealing. For example, if for any reason a perfect end
seal is not secured during the cut formation, there can result massive foam spillage and build
up as the foam mix is at its most liquid and least foam development stage when the dispenser
first shoots the shot into the just formed bag bottom.

A preferred embodiment features a combination end film sealer means and cutter
means having three independently controlled cross-cut/cross-seal resistance wire méchanisms
preferably extending across the full length of the (rear) face of block 116. These wires are
connected at their ends with quick release wire end holders (not shown). The end seal and
cutter means on the fixed block 116 (after access. ﬁénél locked in place) works in conjunction
with movable sealer shifting assembly or jaw support assembly 120. The heater and sealer
wires are sensed and thus in communication with a chontrollér such as one associated with a
main processor for the system or a dedicated heater wire monitoring sub-processing as
illustrated in Figure 186. Venting preferably takes place on the side with the edge seal ES
through a temporary lowering of heat below the sealing temperature as the film is fed past or
some alternate means as in adjacent mechanical or heat associated slicing or opening
techniques. Block 118 also has a forward face positioned rearward (farther away from
operator) of the above mentioned nip roller vertical plane when in a stand-by state and is
moved into an end seal location when shifting asseﬁibly is activated and, in this way, there is
provided room for bag film feed past until end sealer‘ shifting assembly 120 is activated.

Mixing module 256 shown in Fig. 15 shares similarities with the mixing module

described in co-pending U.S. Patent Application No. 10/623,716, filed on July 22, 2003 and
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entitled Dispenser Mixing Module and Method of Asseﬁbling and Using Same, which
application is incorporated herein by réference in its entirety. Through the use of mixing
chamber shift prevention means (313, Fig. 19) there is prevented movement of a mixing
chamber within its housing due to rod stick and compression and return of the compression
means with the mixing chamber and thus there is avoided a variety of problems associated
with the movement of the mixing chamber in the prior art. The present invention also
preferably features mixing chamber shift prevention means used together with an additional
solvent distribution system that together provide a tip mﬁnagement system with both mixing
chamber position maintenance and efficient solvent application to those areas of the mixing
module otherwise having the potential for foam build up such as the dispenser outlet tip.
Figure 15 illustrates the contact side 268 of mixing module housing 257
encompassing mixing chamber 312 with shift prevention meaﬂs 313 and also, preferably
provided with solvent flow distribution means having solvent entrance port 282. Housing
257 features, first, second and third side walls 270, 272 and 274 which together provide
housing contact side 268 representing half of thé vsfalls of the preferred hexagonal
cross-sectioned mixing module. Wall 272 includeé main housing positioner 276, with a
preferred embodiment being a positioner recess conﬁgl;réd to receive a corresponding
positioner projection 277 provided in main housing compbnent 532 (Fig. 14B). Positioner
276, when engaged by projection 277, acts to positién ﬁrst and second mixing module
chemical inlet ports 278, 280 in proper alignment with chemical outlet feed ports 279, 281 of
housing module support 532 (Fig. 14B). Similarly, the positioning means for the mixing
module further aligns the mixing module solvent inlet port 282 in proper position relative to
solvent outlet port 275 (Fig. 14B) of module support housing 532. While a two component
system is a preferred embodiment of the present invention, the present invention is also

suitable for use with single or more than two chemical component systems, particularly

20



10

15

20

25

WO 2004/101245 PCT/US2004/014515

where there is a potential stick and move problem iﬁ a mixing or dispensing chamber of a
dispenser (mixing being used in a broad sense to include multi-source chemical mixing or the
spraying into a rod passageway of a chemical through a single, sole inlet source and an
internal intermingling of the sole chemical material’s constitution).

Figures 17 to 19 illustrate mixing module 256 in an assembled state comprising
module housing 302 having a "front "(open) end 304 and a "rear" (open) end 306 with
associated front end solvent dispensing front cap assembly 308 or cap covering and back cap
310. Front cap assembly 308 and back (e.g., compression) cap 310 retain in operating
position mixing chamber 312, slotted cup-shaped spacer 314 and Belleville washer stack 316
(the preferred form of compression means). Eacfl o:é' iche face cap assembly 308, mixing
chamber 312, spacer 314, washer stack 316 and baék}:a}a 310 have an axial passageway for
receiving valving or purge rod ("rod" hereafter) 264.' ‘Mixing module 256 also preferably has
internal solvent chamber 322 with spacer 314 and baci{ cap 310 preferably formed with
solvent reception cavities (323,324). ‘The Belleville washers in stack 316 are also shown as
having an annular clearance space which facilitates solvent flow along the received portion of
rod 318 and provides room for limit ring 332 for limiting axial movement of rod 264.

Solvent cap 326 (Fig. 16), is attached (e.g., threaded) to housing 302 to close off
solvent access opening 328 formed in one of the §fde,s (é.g., side wall 272) of the multi-sided
housing 302. Solvent cap 326 is preferably positio.ned’ to axially overlap part of the internally
positioned Belleville washer stack 316 and the spacéf 314 positioned between the
compression means 316 and Teflon block 312. The B‘e'lleville washer stack 316 is also
preferably arranged in opposing pairs (e.g., 8 washer pairs with each pair set having
oppositely facing washers) which provides a preferred level of 200 Ibf. relative to spacer
contact with the mixing chamber. Solvent cap 326 iorovides an access port for emptying and

filling the solvent chamber 322 which provides for a pooling of solvent (continuous
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replenishment flow pooling under a preferred embodiment of the present invention) at a
location which retains fluid contact with an exposed surface of the valving rod as it
reciprocates in the mixing chamber. There is further provided solvent feed port 282 which
provides an inlet port for solvent from a separate s§urce (preferably a pumped continuous or
periodic flow solvent system as described below) for feeding the flow through dispenser tip
cleaning solvent system for the front cap assembly 308 and replenishing solvent chamber 322
after its initial filling via access cap 326.

Valving rod 264 has a reciprocating means capture end 330 (e.g., an enlarged end as
in a radially enlarged cylindrical end member) for attachment to a motorized rod reciprocator.
Rod 264 axially extends completely through the housing so as to extend out past respective
face and back caps 308 and 310. Rod 264 also comprises annular limit ring 332 to avoid a
complete pull out of rod 264 from the mixing modﬁle. A rod contacting seal 334 is further
preferably provided such as an inserted O-ring into aﬁ O;ring reception cavity formed in back
cap 310. Housing 302 further includes chemical paééaée inlet holes 278, 280 (Fig. 17)
formed at midway points across side walls 270 and 274 §vhich are positioned to opposite
sides of intermediate side wall 272 in the preferred hexagonal configured housing 302. Wall
348 is preferably diametrically opposed to wall 272. Walls 270 and 274 position chemical
inlets 278, 280 in the preferred 120° chemical inlet spacing.

Chemical port holes 374, 376 are shown in Figure 17 and are formed through the
radial thickness of the main body of the Teflon mixiﬁg chamber and are shown
circumferentially spaced apart and lying on a com'rrfxlc")ln cross-section plane (rather than being
axially offset which is a less preferred arrangemeﬁt).‘ Tlxge central axis of each port hole 374,
376 is designed to be common with a respective centrél axis of inlet passage holes 278, 280,
in housing 257 and the respective central axis for chemical output ports 279 and 281 feeding

the mixing module. The central axis for port holes 374, 376 also are preferably arranged to
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intersect the central axis of passageway 356 at a preferred angle of 120°.

Also, port holes 374, 376 preferably have a step configuration with an outer large
reception cavity 378 and a smaller interior cavity 380. The step configuration is dimensioned
to accommodate ports 382, 384 (Fig. 28) which are preferably stainless steel ports designed
to produce streams of chemicals that jet out from the ports to impinge at the central axis,
based on, for example, a 120° angle orientation to avoid chemical cross-over problems in the
mixing chamber cavity.

With reference to Figure 3 there is illustrated solvent supply system 400 comprising

supply tank 402 having solvent conduit 404 providing flow communication between solvent

_tank 402 and solvent plug inlet 406 (Fig. 2), through which solvent is forced via the metering

pump which is in communication with the control processor. Downstream from solvent plug
inlet 406, the solvent line is in flow communication with main support housing 194 having a
solvent conduit which extends through main housing 194 and opens out into the module
support housing 532. From there the solvent passé‘gl via port 275 (Fig. 14B) into solvent port
282 (Fig. 15) in mixing module 256 when mixing n;c;dule 256 is properly positioned in
dispenser system 192. Solvent is preferably supplied Based on a preprogrammed sequence
such as one which provides heavy flow volumes at corhpletion of a use cycle or periodically,
over periods of non-use (e.g., overnight prior to a daiytime shift) as well as periodically during
use (e.g., after a predetermined number of shots (e.gl.,Aafter each shot to every 5 shots) and/or
based on a time cycle independent of usage. Preferably, the solvent flow control activates
valve mechanism 408 based on open or shut off sigﬁals, with an opening signal being
coordinated with solvent pump operation. The controller sub-system is shown schematically
in Figure 186.

Solvent inlet port 282 opens into internal solvenf chamber 322 as does the separate

access solvent opening 328 blocked off by solvent cap 326. Solvent port 282 has a central
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axis that is axially positioned on the housing such thavt‘its central axis extends through a
central region formed between the compression cap 510 and spacer 314. Figure 19A
illustrates solvent passage 412 which is in solvent flow communication with solvent chamber
322 and is preferably formed in the annular thickness of housing 302 such as an annular port
opening out into chamber 322 at its rear end and extending axially toward the front end of
housing 302 through a peripheral central region of one of the illustrated housing walls.
Outlet opening 414 is formed in recessed front housing surface 416 extending about the
circumference of the front end of housing 302. The annular recess defined by housing
surface is covered over by inner threaded front cap 309 having circumferentially spaced
solvent opening 416A which open into a larger radiﬁséd. annular cavity which feeds solvent to
the free end of rod stem 318 and the over dispenser tip tﬁrough the chemical outlet hole
formed in outer front cap component 308.

As a means for reciprocating rod 264 and thus controlling the on-off flow of mixed
chemicals from the mixing module, reference is now made to the mixing module drive
mechanism 500 of a preferred embodiment of the present invention. In this regard,
reference is made to, for example, Figures 21, 25 and 38 to 30 for an illustration of a
preferred embodiment of the means for reciprocaﬁng; ﬁurge/valve rod 264 extending in
mixing module 256. |

Figure 21A provides a perspective view of diépénser system 192 (similar to Figure 12
but at a different perspective angle). Dispenser system‘192 is shown in these figures to
include dispenser housing 194 with main housing 195 section, dispenser end section 196 and
chemical inlet section 198, with at least the main housing and dispenser end sections each
having an upper convex or curved upper surface 197 corresponding in configuration with
each other so as to provide a smooth, non-interrupted or essentially seamless transitions

between the two. The preferably parallel side walls of the main housing 194 and dispenser
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end section 196 of dispenser apparatus 192 also fall along a common smooth plane and are
flush such that corresponding side walls of each 1;rovide an uninterrupted or essentially
seamless transition from one to the next (the access plates shown being mounted so as to be
flush with the surrounding dispenser housing side walis with, for example, countersunk
screws). Dispenser apparatus thus provides smooth, continuous contact surfaces on the top
and sides of the portion of dispenser apparatus 192 forward of line 191 representing
generally the back edge location of the film being fed past dispenser apparatus 192.

With reference particularly to Figure 25 and 30 there is illustrated dispenser drive
mechanism 500 which is used to reciprocate rod 264 within mixing module 256 and is
housed in dispenser system 192 and, at least, fér th'é;‘most part, is confined within the
smoothly contoured housing of dispenser system 192. l Dispenser drive mechanism 500
includes dispenser drive motor system 200 (“motof” for Ishort which entails either a motor by
itself or more preferably a motor system having a mot’o'r, an encoder means and/or gear
reduction means). Motor 200 (the system “driver”) préferably comprises a brushless DC
motor 508 with an integral controller 502 mounted to the back section of the motor and
encased within the motor housing, and gear reduction assembly 504. Motor controller 502
provides encoder feedback (e.g., a Hall effect or optically based encoder system) to the
controller such as one provided as a component of main system control board which is used
to determine speed and position of the various driv‘é éérﬁponents in the drive mechanism 500.
Figure 71 illustrates the control system for operati:ng, monitoring and interfacing the data
concerning the rod drive mechanism. The motor contr.c;ller input from the main system
control board preferably includes a 0 to 5 volt speed signal from the main system controller, a
brake signal, a direction signal and an enable signal. Motor 200 further preferably includes a
gear reduction front section 504 out from which motor output drive shaft 506 extends (Figure

25). The motor drive source is located in the central section 508.
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As seen from Figure 25, front section 504 of smotor 200 is mounted with fasteners 510
(e.g., pins and bolts) to the rear end dispenser housing 194. As shown by Figures 25 and 30,
output shaft 506 has fixed thereon bevel gear 512 and one-way clutch 5 14. One way clutch
514 (Figure 65) is fixedly attached to drive shaft 506 and has clutch reception section 516
receiving ﬁrs\t end 518 of main drive shaft 520. Clutch reception section 516 includes means
for allowing drive transmission during one direction of rotation (e.g., clockwise) such that rod
264 is reciprocated in mixing module 256, while one way clutch 514 freewheels when drive
shaft 506 rotates in an opposite direction (e.g., counter clockwise) such that bevel gear 512
can drive the tip brush cleaning system 3000 rather then the reciprocating rod. This provides
an efficient means of assuring the timing of any dispenser tip brushing and dispenser output
avoiding an extension of this cleaning brush described below at a time when chemical is
being output. Figure 65 further illustrates the infeljibf rdllers/ cam lock up mechanisms 522
of one way clutch 514 which provide for device lqc;k up to transmit torque when rotating in a
first direction with near zero backlash. It is noted that éliltch 514 is included in a preferred
embodiment of the invention wherein motor 200 is duél‘ functioning and reversible in
direction based on the control system’s instructions, (e.g., reciprocation of valving rod and
reciprocation of a cleaning brush or some other means for clearing off any material that
accumulates at the end of the dispenser). A single function embodiment wherein motor 200
is used for opening and closing the mixing module only with or without another driver for the
cleaning brush is also featured, however, under the present invention (e.g., either without a
tip cleaning function or a tip cleaning system Whi(;h derives power from an alternate source).

In a preferred embodiment the second end of main drive shaft 520 is connected to
flexible coupling 524, although other arrangements, as in a direct force application without
flexible coupling 524, is also featured under the present invention. Flexible coupling 524 is in

driving engagement with dispenser crank assembly 526 (Figure 30). Dispenser crank
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assembly 526 is contained in dispenser component housing (see Figure 20). Dispenser
component housing 528 is a self contained unit that is connected to the front end of main
housing portion 195 as previously discussed and forms forward dispenser end section 196.
The connection is achieved with suitable fasteners such as fasteners 530 shown in Figure 59
(three shown in cross -section). Dispenser component housing 528 comprises main crank
(and mixing module) support housing component 532 (see Figure 66A) and upper dispenser
housing cap 533 (Fig. 66B), with support housing 532 having a generally planar interior end
535 for flush engagement with the forward end 193 of support housing 194. Dispenser
component housing 532 includes pivot recesses 534 (one shown-Fig. 66A) to which is
pivotably attached closure door 536 (see Figures 12 and'413 60 for a closed closure door state
and Figures 14A and 14B for an open closure door state) by way of pivot screws 538 (one
shown) or the like.

Dispenser housing cap 533, illustrated in Figs. 25 and 26 is secured to the top front of
support structure 194 and is shown as having a common axial outline with support structure
194 (such that all potentially film contact surfaces of Aiépenser 192 are made with a non-
interrupted smooth surface). Figure 66B illustrates hoﬁéing cap 533 having a large crank
clearance recess 542 and a bearing recess 544 sized for receipt of a first of two bearings such
as the illustrated first (forwardmost) needle bearing 546 shown in Figures 25 and 36.
Housing cap 533 is secured in position on the forward top face of main crank support housing
component 532 by suitable fasteners (not shown). Bearing recess 544 is axially aligned with
inner bearing recess 548 provided on the forward face of housing component 532 (Fig. 66A).
Tnner bearing device 550 (Fig. 25) represents the second of the two bearings within cap 533
and is received in inner bearing recess 548. Crarllk[ ;ssembly 526 has opposite ends rotatably
received within respective inner and outer bearings 545, 550 and is preferably formed of two

interconnected components with a first crank assembiy component 552 with key slot shaft
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extension 553 designed to extend past the innermost surface of main housing component 532
and into driving connection with the forward flexible coupling connector 554.

For added stability and positioning assurance, rear end 534 of housing component 532
further includes annular projection 556 (see Figure 27), that is dimensioned for friction fit
connection with circular recess 558 (Fig. 31) formed in support housing structure 194. First
crank assembly component 552 further includes bearing extension 560 sized for bearing
engagement with inner bearing 550 and is positioned between slotted shaft extension 553 and
inner crank extension 562. Inner crank extension is Qlliptical is shape and has bearing
extension 560 having a central axis aligned with a first end (foci) of the ellipsoidal inner
crank extension and crank pin 564 extending forward (t(; an opposite side as extension 560)
from the opposite end (foci) of inner crank extension 562 Crank pin 564 has a reduced
diameter free end which is dimensioned for reception in pin reception hole 566 formed in
outer crank extension 568 of second crank component 570 having a peripheral elliptical or
elongated shape conforming to that of the first crank component. At the opposite end of the
elliptical extension 568, and aligned with the central axis of first or inner bearing extension
560, is provided outer or second bearing extensioﬁ 572. Second bearing extension 572 is
dimensioned for reception in outer bearing 546.

At its rear end, slot 573 has a curvature matchingl the curvature of the enlarged rod
head 330 of rod 264 and capture recess extends rear\iva‘lrd past the rear end of slot 573 so as to
provide a capture reception region relative to the enlarged head of rod 330 shown in Figure
25, for example. Accordingly the connecting rod 574 :c':o'nverts the rotational motion of crank
arm or connecting rod 574 into linear motion in the slider mechanism 586 which in turn,
based on its releasable capture connection with the enlarged end 330 of rod 264, reciprocates
rod 264 within the mixing chamber to purge and/or perform a valve function relative to the

chemical mixing chamber feed ports.
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With reference to Figures 24-29, 31 and 32A, there is illustrated the chemical feed
housing conduit system 600 passing from the inlet section 198 of dispenser apparatus 192
(via manifold 205) to dispenesr housing 194. Chemical outlets (see Figs. 24 and 31) 602 and
604 corresponding with those in the chemical front end dispenser housing component 528
feeding into the mixing module housing 302. Chemical conduits 602 and 604 are preferably
formed in conjunction with an extrusion process used in forming the basic structure of main
housing 194 (e.g., main housing section 195). As further shown in Figure 24 positioned
above conduits 602 and 604 there is a second set of gonduits with conduit 606 providing a
solvent flow through passageway in main housing 194 and with the adjacent conduit 608
providing a cavity for reception of a heater cartridge 610 (or H2) (e.g., an elongated
cylindrical resistance heater element) that is inséft:ed ii!lto;conduit 608 and has its electrical
feed wires (not shown) feeding out the inlet end 198 éidé to fhe associated power source and
control and monitor systems of the control means of tﬁe present invention as shown in Figure
74. Heater cartridge 610 features a heat control sub-corﬁponent system which interfaces with
the control means of the present invention as illustrated in Figure 74 and, is preferably
positioned immediately adjacent (e.g., within an inch or two or three of the two chemical
conduits 602 and 604) and runs parallel to the chemical passage to provide a high efficiency
heat exchange relationship relative to the main housing preferably formed of extruded
aluminum. The heat control sub-system of the p%é,égntl invention preferably is designed to
adjust (e.g., automatically and/or by way of a temperature level setting means) the heater to
correspond or generally correspond (as in averaging) vs./lith the temperature setting(s) set for
the chemicals passing through the heater wires associated with the chemical feed lines 28”
and 30’ so as to maintain a consistent desired temperaﬁ;re level in the chemicals fed to the

dispenser. Heater cartridge 610 is also within an inch or two of the solvent flow through

passageway and thus is able to heat up the solvent flow being fed to the mixing module (e.g.,
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a common 130°F temperature). A temperature sensor is associated with the heater cartridge
which allows for a controller monitoring of the heat output and the known heat transmissions
effect on the chemical passing through the adjacent conduit through the intermediate known
material (e.g., extruded aluminum).

With reference to Figure 23 there is illustrated inlet manifold 199 formed of block 205
with the manifold cavities including one for inlet manifold heater 612 which functions in
similar fashion to heater 610 in heating the surrounding région and particularly the chemical
flowing through manifold 199 to preferably maintain a consistent chemical temperature level
in passing from the heater wire conduit exits to the mixing module. Heater 612 also includes
a temperature monitoring and control means associated with the main control board of the
present invention to monitor the temperature level in the manifold block and make
appropriate heat level adjustments in the manifold block to achieve desired chemical output
temperature(s), as shown in Figure 194.

Figures 23 and 25 also illustrate manifold 199; as having A and B chemical
passageways 614, 616 which feed into corresponding n‘lain housing A and B chemical
conduits 602 and 604 also running adjacent the manifold heater 612 to maintain a desired
temperature level in the chemical for all points of travel through the main manifold 199. The
cross-section in Figure 25 illustrates filter reception cavities 618, 620 within which are
received filters 4206 and 4208 (Fig. 20) which are readily inserted (e.g., screwed or friction
held) into place so as to receive a flow through of respective chemicals A and B. Chemicals
A and B passing through manifold 199 are alsd sUBject to flow/no flow states by way of
chemical shutoff valves 622 and 624 which feature readily hand graspable and turnable
handles and are preferably color coded to correspond V&"iﬂl the A and B chemicals. Pressure
sensing means (e.g., transducers) 1207 and 1209 also sense the chemical pressure of the

chemicals passing in manifold 199 and convey the information to the control board where a
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board processor determines whether the pressure leveis are within desired parameters and, if
not, sends out a signal for making proper system adjustments as in a reduction or increase in
pump output. Figure 75 shows the control system schematic for monitoring and adjusting
chemical pressure in the dispensing system.

With reference to Figure 2 there can be seen chemical hose extensions 28’ and 30° for
chemicals A and B extending into a bottom connection with manifold 199 (not shown if Fig.
2) via threaded plugs 626 and 628 and extend down though extendable support assembly 40
which houses the remaining portions of chemical A and B feed hose extensions extending
between the manifold and cable and hose management system 630 shown in Figure 59 which
retains the coiled hoses and cable assembly 50. As‘further shown in Figure 2, chemical hose
extensions 28" and 30" have ends 43 and 45 extending down into connection with in-line
pump assembly 32 having pumps 44 and 46. As explained below, chemical hoses are heated
chemical hoses, again under control of the control system as illustrated in Figure 193.

Figure 33 provides an enlarged perspective ‘view of in-line pump system 32 shown in
Figure 2 as being mounted on base 42 and feattiril;g in-line pump assembly 44 for chemical A
and in-line pump assembly 46 for chemical B. As shéi;vn in Figure 33, pump assemblies 44
and 46 have similar components bﬁt have offset extrerglity extensions that provide for a
compact (space minimizing) arrangement for mounting on base 42. For example, pump motor
electrical cables 632 and 634 feeding A chemical pump motor 636 and B chemical pump
motor 638 (and preferably part of the cable and coil assembly), are arranged with relatively
angled offset supports 640 and 642 attached to the respective motors circumferentially offset
but by less than 15 degrees to provide for closer side-by-side pump assembly positioning.
Chemical A pump assembly 44 further comprises pump coupling housing 644 which is
sandwiched between pump 636 above and the below positioned chemical outlet manifold

646. Below outlet manifold 646 is positioned chemical inlet manifold 648. The downstream
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or upstream end of chemical conduit 28 is shown coﬂnected at angle connector 650 to inlet
valve manifold 652 secured to the input section of chemical inlet manifold 648. Extending
out of chemical outlet manifold 646 is another angle éonnector 654 extending into chemical
outlet valve assembly 656 which is connected at its upf)er connector end 658 to chemical A
hose extension 45 leading into heated hose and cable management system 630 (Fig. 59). The
corresponding components in the chemical B pump assembly 46 are designated with common
reference numbers with dashes added for differentiation purposes. Also, the following
discussion focuses on the chemical A pump assembly 44 only in recognition of the preferred
essentially common arrangement of each of the chen‘lical A and B pump assemblies. Figure
33A provides a side elevational view of the pump as‘é;h{bly 46 and thus a different view of
the aforementioned pump assembly components. “

Figures 34-37 illustrate in greater detail the ﬁreférred embodiment for pump motor
636 for chemical A (same design for chemical B) Witi’i Figure 34 showing the motor casing
being free of an internal motor component for draftsperson’s convenience. In a preferred
embodiment a brushless DC motor with internal enéodér mechanism is utilized. As shown in
Figures 34 and 35, pump motor 636 features a threaded output shaft 660 having left handed
threaded end 662 extending from main shaft sec‘t,ic!):rl‘i664. Figure 36 provides a full
perspective view of pump motor 636 as well as tﬁe stram relief angle connector 642 for
electrical cable connection. Figure 37 shows a view s,ill"ﬁilar to Figure 36 but with added top
and bottom adapter plates (666, 668) secured to the motor housing 670. The top adapter 666
provides a recess for receiving the color and letter codéd (A in this instance) identifying plate
667 (Figure 33) while bottom adaptor plate 668 functions as a positioning means with its
reception ring properly centering shaft section 664 when the adapter plate 668 is received by
coupling housing 644 shown in Figure 38. Figures 36 and 37 also illustrate housing coupling

644 having a notched portion 672. Coupling housjﬁg 644 has upper and lower stepped
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shoulders 674 and 676 with upper shoulder 674 designed to frictionally retain the
aforementioned adapter plate 668, while lower stepped shoulder is designed for frictional
and/or fastener engagement with a corresponding notched lower end in chemical outlet
manifold 646 (the threaded connection of the shaft maintaining to some extent the assembled
pump assembly state).

Coupling housing 644 houses magnetic coupling assembly 678 shown in position in
the cross-sectional view of Figure 34. Figure 39 provides a cutaway view of magnetic
coupling assembly 678 having outer magnet assembly 680 with drive shaft coupling housing
682 and magnet ring 684 secured to an inner surface of cylindrical coupling housing wall
686. Figures 40 and 41 provide a perspective and éross—sectional view of outer magnet
assembly 680 having an upper wall 687 with a céﬁt;‘é.lf protrusion 688 with, as shown in
Figure 41, a threaded inside diameter 690 designed f’cSr fhreaded engagement with the
threaded end 662 of pump motor drive shaft 660 via tﬂe left hand threaded end 662. Thus,
drive shaft coupling housing 682 is placed in threaded engagement with drive shaft 660 and
positions its supported magnet ring 684 about shroud 692. Ring 684 is preferably of a
magnet material having high magnetic coupling strength such as the rare earth magnet
material (e.g., Neodymium). Ring 684 is also preferably magnetized with multiple poles for
enhanced coupling power.

Shroud 692 is shown in operative positioﬁl m Figure 34 having its based secured to the
upper surface of chemical outlet manifold 646. Fiéureg 42 and 43 further illustrate shroud
692 in perspective and in cross-section, and show shroud 692 having a top hat shape with
base flange 694 and cup-shaped top 696 extendiné upward therefrom and having shroud side
wall 698 and top 700 which together define interior chemical chamber 702 (the same
chemical being pumped from the respective chemical pumps). Base flange 694 is shown as

having a plurality of circumferentially spaced fastener apertures 704 that are positioned for
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securement to corresponding fastening means 706 on the upper surface 708 of chemical
outlet manifold 646 as shown in Figure 44. Preferably there is a static seal relationship
between the bottom of the shroud and the receiving upper surface of the outlet manifold 646
as in an O-ring seal relationship (not shown).

Figures 34, 39, 45A and 45B show inner ﬁégﬁet assembly 710 positioned within the
inner chemical chamber 702 of shroud 692 which acts to separate the inner and outer magnet
assemblies (680 and 710) and isolates the chemical. Inner magnet assembly 710 comprises a
main housing body 712 which supports along its exterior circumference inner magnet ring
714 and has threaded center hole 716. Outer magnet assembly 680 positions the threaded
inside diameter 690 of the outer magnet assembly 680 in axially alignment with the threaded
central hole 716 of inner magnet assembly 710 but to the opposite side of top 700 of the
isolating shroud 692. Also, by way of the illustrated cup shape in outer magnet assembly 680,
its side wall extends down to place outer magnet ting 684 in a generally vertically
overlapping and concentric arrangement (to opposite slides of the side wall of the isolating
shroud) relative to inner magnet ring 714 supportecll, by inner main housing body 712. Inner
magnet ring 714 is preferably formed of the same magﬂéf material and with multiple poles as
its outer counterpart. As seen from Figure 34 the ceﬂtral threaded hole in inner magnet
assembly 710 connects with bearing shaft 718 (e.g., a left handed thread) which, in turn
drives pump shaft 720 by way of the preferred intemiediate flexible coupling 722
(components 718, 720 and 722 working together to prévide inner pump drive transmission
means). The magnet coupling achieved under the ﬁresent invention thus provides means to
transmit torque from the motor to the pumping um[t '.wi‘i‘hout the need for a connecting drive
shaft and its problematic drive shaft seal. That is, fhe f)u:mp motor (636, 638) is provided with

a magnet (e.g., less than one or two inches, for example) but the pump and motor drive shafts

never contact each other although the magnet assemblies generate a magnetic field
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arrangement that magnetically locks the motor and pump drive shafts together. As noted in
the background, this sealed arrangement avoids the problem in the prior art of drive shaft seal
degradation such as from iso-crystal build-up which can quickly destroy the softer seal
material.

Shroud 692 is preferably made of a material (e.g., steel) that does not interfere with
the magnetic locking of the inner and outer magnet rings and is relatively thin. Figures 45A
and 45B further illustrate inner magnet assembly 710 having outer encasing layer or covering
722 (e.g., a polymer laminate) that protects inner magnet assembly 710 from adverse
chemical reactions from either of the contacting chemicals A or B. Also, as seen by Figure
48, to provide for added stability, bearing shaft 718 has first, enlarged bearing section 724
extending below the smaller diameter uppermost threadé:d shaft section 726, and the central
through hole 716 of inner magnet assembly 710 has a smaller diameter threaded section 728
which engages with threaded uppermost shaft section 726 and a larger reception recess 730
which receives enlarged bearing section 724 with the step shoulder between sections 724 and
726 contacting the correspopding step shoulder geévjveen sections 728 and 730.

Figure 48 also illustrates shaft 718 having seéond bearing contact surface 732 spaced
from first bearing contact surface 724 by enlarged sepération section 734 and intermediate
section 719. Second bearing contact surface 732 extends‘ into shaft flex head connector 736
forming the end of shaft 718 opposite threaded end 726.1 |

Figures 44, 46 and 47 illustrate bearing shaft 718 received within bearing reception
region 738 formed in the upper, central half of outlet manifold assembly 646. Bearing
reception region 738 opens into a smaller diameter shaft end reception region 740 which
forms the remaining part of the overall through hole extending through the center of outlet
manifold 646. Figure 46 illustrates the compact and stable bearing shaft relationship with

outlet manifold 646 wherein first and second ring bearings 742, 744 are received in bearing
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reception region 738 in a stacked arrangement with the lower bearing ring (e.g., a caged ball
bearing ring) supported on the step shoulder 746 of outlet manifold 646 and the upper bearing
ring supported on a step shoulder defined by enlarge& separation section 734 of shaft 718.
This twin bearing support arrangement helps minimize vibration and side load on the below
described pump head The relatively short shaft 718 (e.g., less than 3 or 4 inches in length) has
its flex connector end 736 received within shaft end reception cavity 740. Figure 44
illustrates chemical outlet port 748 which preferably is threaded for connection with an angle
connector as in angle connectors 654 or 654° shown in Figure 33.

Figures 46 and 47 further illustrate backﬂqw prevention means 750 shown as ball
check valve positioned at the pump head side or léw'ér eﬁd of outlet manifold 646. Figure 47
illustrates a bottom view of the same which illCludeSI');Iil' illusnation of check valve 750 as
well as mounting alignment recesses 752. In additi(;n rﬁptufe disc 754 is threaded into the
base of the outlet manifold as protection against over bressure by blowing out at a desired
setting (e.g., 1440 psi). Check valve 750 helps avoid backflow and maintain line pressure to
minimize the work required from the pumping unit ;during idle periods. Bearing shaft 718
supports the pump side of the magnetic coupling unit and drives the pump head shaft.

In a preferred embodiment, there is attached a gerotor pumping unit to the base of the
outlet manifold. In this regard, reference is mad:; t"(;mF.iigure 49 providing a rendering of pump
head 756 in an assembled condition and Figure 49A éh'q;uving an exploded view of the same.
Figures 50 and 57 provide different cross sectional ViéWS of pump head 756 and shows
locating pins 760 designed for reception in alignment recesses 752 (Fig. 47) at the base of
outlet manifold such that pump head 756, with its cher;lical output port 758, is placed in
proper alignment with the input port 750 at the bottorri of outlet manifold 646. As shown in

Figures 49-53, pump head 756 is a multi-stack arrangement comprising a plurality of

individual plates with Figure 52 showing the unassembled set of plates with a view to the
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interior surface of each and Figure 53 showing the same plates but with an outer or exposed
surface presentation (the below described center or intermediate plate 766 and gerotor unit
768 having a common appeatance on either side). Figures 50 and 51 illustrate base annular
ring 762 which provides a clearance space relative to filter 765 (e.g., 2 30 to 40 mesh being
deemed sufficient in working with the 100 mesh screens in manifold 199, for exanple)
sandwiched between ring 762 and bottom or base plate 764 of pump head 756. Center plate
766 is stacked on base plate 764 and held in radial alignment by way of drive shaft 770 which
has an upper connecting end 772, an intermediate drive pin 774, and an extension end 776
extending into bottom plate central recess 782 providing a cavity above filter 765. The solid
central region of bottom or base plate 764 defining the base of recess 782 and the chemical
access passageway 784 for chemical having just pééséd through filter screen 765 and into
recess 782. The chemical is then received by ger;)tc;fkuﬁit 768 comprised of outer gerotor ring
786 and inner gerotor ring 788 each preferably forme(i\ of powdered metal.

Gerotor unit 768 is received within the eccentrié central hole. 790 of center plate 766.
As seen from Figures 52 and 53 a preferred anangeﬁent features an inner gerotor section 788
having 6 equally spaced teeth in a convex/concave arrangement. The interior of outer ring
786 also features seven concave cavities extending about a larger inner diameter relative to
the outer diameter of the interior positioned gerotor geaf with, for example, a .05 inch
eccentricity. The concave recesses generally conform to the convex projections of the
interior gerotor plate with the relative sizing béing such that when one interior ring tooth of
the interior gerotor pump plate is received to a max1mum extent in a receiving concave cavity
in outer ring 786, the diametrically opposite interio; tc)‘;)th of the interior gerotor pump plate
just touches one of the outer ring projections along a common diameter point while the
adjacent teeth of the inner ring have contact points on the exterior side of the adjacent two

projections of the outer ring (e.g., within 15° of the innermost point of those two teeth). The
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upper (relative to the Figures) left and right teeth of the inner ring extend partially into the
cavity adjacent to the one essentially fully receiving the inner ring tooth. The left and right
teeth extend into those outer ring reception cavities moreso than the remaining teeth with the
exception of the noted essentially fully received tooth. The geometry of the gerotor of the
present invention takes into account the characteristics of isocyanate which has a tendency to
wear out prior art configured gerotor tips in the A chemical which reduces pump efficiency
and negatively effects foam quality. Isocyanate does not provide a good or suitable
hydrodynamic boundary layer between the rotating teeth of the gerotor assembly and an
associated excessive contact between the inner and outer rotor and rings at specific location
on each tooth leading to rapid wear. The illustrated geometry of the gerotor of the present
invention takes into account these prior art deficiencies and is directed at providing a
minimized degree of pump element wear and loss of pumping efficiency, which if lost can
lead poor chemical ratio control and a resultant loss in foam quality.

Figures 50 and 52 further illustrate top plate '7.92 which includes outlet port 794 which
feeds into the bottom of outlet manifold 646 via conduit 750 with check valve control. As
seen from Figures 51 and 53, there are a plurality of fecessed fastener holes 796 formed in the
top plate that are designed to receive extended fasteners 798 with one representative bolt type
fasteners 798 shown in Figures 49A and 50 as extendirilg through reception holes in each
plate with preferably at least a lower plate having threads to interlock all plates into a pump
unit with the gerotor unit nested withinthe same, and pin 774 precluding pull out of drive
shaft 770 until unit disassembly. Also, as seen from Figure 51 alignment pins 760 are also
elongated so as to extend through aligned holes 1n éac;h plate as in alignment holes 799 and
797 for central plate 766 and top plate 792 (Fig. 53). Alignment pins have enlarged heads
795 that are received as shown in Figure 51 and preferably locked in place upon annular ring

762 fixation to bottom plate 764 via fasteners F5.
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Figure 54 illustrates flex coupling 793 having slotted bearing shaft connection end
791 with slot 699 receiving lower, dual flat sided flex connector end 736 of bearing shaft 718
(Fig. 49) for a torque transmission connection as shown in Figure 34. Flex coupling 793
includes drive shaft connection end 697 having a shaft reception slot 695 rotated 90 degrees
relative to slot 699 and designed to fully receive the upper, dual flat sided end 772 of drive
shaft 770 (Figs. 34 and 51). Flex coupling 793 allows for accommodation of some
misalignment between the bearing shaft and drive shaft, and helps to avoid premature failure
of output manifold bearings or the load bearing surfaces of the pump itself.

As seen from Figures 33, 34, 55 and 56, cherpiéal inlet manifold 648 has a recessed
region 693 for receiving the above described gerot& pump assembly as well as fastener
reception holes 691 that extend through the inlet maﬁifdld to provide for connection with
outlet manifold 646 in the stacked arrangement shown in Figure 34 (preferably with a
compressed O-ring there between as shown in Figufe 34). Figures 55 and 56 also illustrate
inlet manifold 648 having flat bottom surface 689 which can be placed on base 42 of the
foam-in-bag dispenser. Fastener flange 649 also provides for fastening the pump assembly
into a fixed position relative to base 642 (e.g., Vié féétener holes FA to a suitable flange
reception area in base 42). Figures 55 and 56 furthef. illﬁ‘strate chemical inlet port 687 formed
in side wall 685 which wall is planar and surroundé i)oﬂ 687 and has fastener holes 683 (e.g.,
four spaced at corners in the planar wall surface 685): Fastener holes 683 and planar surface
685 provide a good mounting surface and means for nﬂ;ounting inlet valve manifold 652
shown in Figures 57 and 58. Inlet valve manifold is shown to have chemical line angle
connector 650 in threaded engagement with housing block 681 having a longitudinal
chemical passage 679 with outlet 665 for feeding inlet port 687 of inlet manifold 648 so that
chemical can be fed to the gerotor unit. Housing blc;ck also has a vertical recess for receiving

ball valve insert 677 which is connected at its end to grasping handle 675 (or an alternate
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handle embodiment as represented in Figure 34 with handle 6757) which is used to rotate
valve insert 677 to either align the ball units passageway with the chemical passageway or
block off the same. Figure 57 further illustrates mounting face 673 which has a seal ring
recess 669 for receiving an O-ring and also illustrates the outlet ends of fastener holes 671
aligned with holes 683 for releasable, sealed mounting of inlet valve assembly 652 on inlet
manifold 648.

Figure 59 illustrates housing 663 forming part of the hose and cable management
system of the present invention. As seen from Figures 1-5, cable management housing 663
has a left to right width that conforms to the combined width of solvent tank 402 and
extendable support assembly 40 and is also mouﬁtzé'a Sh:base 42 so as to provide a compact
assembly that is readily mobile to a desired location.‘xs‘ seen from Figures 1, 3 and 4 housing
663 houses chemical A pump assembly 44 and chemif::al B assembly 46 with the exception of
the quick connect inlet valve manifolds 652 and 652’ connected to chemical hose lines 28
and 30. As seen from Figure 59, housing 663 includeé cable side housing section 661 and
pump side housing section 659. These two sections are designed to mate together to form the
overall housing configuration and have fasteners to connect them together. On the pump side
section 659 there is provided quick release access cover 653 which covers over an access cut-
out 651 provided in housing 663. In a preferred ém,bodiment, cover 653 is readily removed
without fasteners (e.g., a slide/catch arrangement of a hinged door arrangement with flexible
tab friction hold closed member (not shown)) and size;cil so as to provide for direct access to
the inlet ports shown in Figure 55 for the inlet manifoldé 648, 648" and the fastener holes 683
and also overlapping valve handles 649, 649" (Fig. 33) for shutting off the heated outlet lines
43" and 45 leading out from outlet manifold 646. Tﬁus, with the inclusion of inlet valve
manifolds 652, 652’ at the end of the chemical hose lines 28, 30 an unpacked foam-in-bag

system can be rolled into the desired location, and the inlet valve manifolds readily fastened
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to the inlet pump manifolds 648 and 648", and when the system is ready for operation, inlet
manifold valve handles 675 and 675 can be opened with handles 649 and 649" also placed in
an open position for allowing chemical flow to the dispenser of the foam-in-bag system. If
servicing is desired, the valve handles 649 and 649" are closed off to isolate any downstream
chemical, valve handles 675, 675" are closed off to avoid any chemical outflow from the
heated hoses and the inlet manifold valves 652, 652" unfastened and removed. While in this
valve closed situation, the flow of isolated chemical out of the pump head unit itself is
minimal, there is also preferably provided block off caps 657, 657" which are fixed in
position close to the inlet manifold ports and can be quickly inserted as by threading or more
preferably a soft plastic friction fit. Caps 657 and 657" are also preferably fixed on lines to
the pump assembly so as to always be at the desired location and F igure 33 shows capture

hooks 655 and 655" for mounting the caps in an outt\of the way position during non-use.

oo
) i

Hose and cable management means 663 recve‘iv’eslwithin it portions of the chemical
conduit hoses 28" and 30" running from the outlet of the in-line pumps to the dispenser and
portions of electrical cables that originate at the dispeﬁéér end of the heater hoses. Between
the dispenser and the management means 663, the cables and hoses substantially (e.g., less
than 2 feet exposed) or completely extend within the adjustable support 40. Thus, there are
no dangling chemical hoses or umbilical cables outside of the foam-in-bag system’s
enclosure areas, with the possible exception of the chemical feed hoses 28 and 30, which
supply chemicals from the remote storage containers, but can be fed directly from the service
to the positioned lower pump inlet (e.g., a protec:ce;cl' grc;und positioning and need not be
heated, although a manifold type heater or a hose heater can be provided on the upstream side
of the in-line pumps (e.g., to avoid situations where the chemical being fed to the in-line
pumps is lower than desired) (e.g., below 65°F)). A feature of the hose and cable

management means of the present invention is that it can accommodate the lift of the bagger
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assembly which is shown in Figure 5 in a raised position (e.g., 2 24 inch rise from a minimum
setting). The ability of the cable management to both enclose and still allow for extension
and retraction of the hose and cables provides a protection factor (both from the standpoint of
protecting the cables and hoses as well as protecting other components from being damaged
by interfering cables and hoses) as well as an overall neatness and avoidance of non-desirable
or uncontrolled hose flexing.

In a preferred embodiment there is provicied a dual-coil assembly 635 for the cable
and hose sections enclosed in the housing. This dual'—coil assembly includes one static or
more stationary hose (and preferably cable) coil loop ‘e‘lssembly 633 and one expandable and
contractable or “service” coil loop assembly 631. For‘ clérity, only the chemical coil hoses
are shown in the housing in the dual loop configuration although the power cables are
preferably looped either together with the hoses or in an independent dual-coil set. In the
embodiment shown in Figure 59 the hoses are marked at appropriate intervals and tied
together (ties 629 shown) at these marks to create a static oval (e.g.,a15”1020” (e.g., 177)
height or loop length L and a 7” to 12 (e.g., 10.57) width) coil loop 633 which has its free
hose ends 632 and 634 in connection with the internaﬁzed pump assemblies’ respective
chemical outlets. The downstream or non-free end of étaﬁc loop 633 merges (a continuous
merge) into the upstream end of service coil 631 shown having less coil loops of about the
same width when the system is at its lowest setting but longer length coils (e.g., 20-30” (24”)
L X 8-12” (10.5”) width). The length of each hose 28’ and 30’ with upstream connection
ends 45, 43, respectively, is preferably less than 25 feet (e.g., 20 feet) and preferably long
enough to accommodate the below described chemical hose/heater of about 18 feet + 2 feet in
coil assembly with the static loop set having about 3 to 7 coil loops and moving coil 631
preferably having less (but longer length coils) sucfl as 1 to 4 coils with 2 being suitable.

Thus, the vertical length of the cable set 631 is verticélly Tonger than the stationary coil set in
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its most expanded state and the reverse (or equality)‘i.s true when the non-stationary coil is in
its most contracted state. H

Housing section 661 further includes cable and hose guide means 3467 which is
shown in Figure 59 to include separation panel 639 which is fixed in position at an
intermediate location relative to the spacing between main panels 647 and 645 of housing
sections 659 and 661. Separation panel 639 is shown with a planar back wall (no lower
abutment flange unlike the opposite side) facing main panel 645 and an opposite side having
mirror image curved mounts 643 and 641 with curvgd or sloped upper facing surfaces that are
designed to generally conform with the generall& static or fixed loop curvature of coil
assembly 633. Service coil 631 is positioned between panel 639 and housing back wall of
section 645 and in an extended states extends down below the lower edge of panel 639. Panel
639 has an upper cut out section 629 which provides space for an overhanging of the fixed
loop and service loop merge portion 631 such that the static coil portion is on the opposite
side of panel 639 as the service loop. As shown in Figure 59 the downstream ends 625 and
627 of the internal chemical A and chemical B conduit extensions 28” and 30’ within the hose
(and preferably cable) manager are arranged to extend vertically out of an open top of the
house and into a reception cavity provided in the hollow support 40 positioned in abutment
with housing 663 as shown in Figure 2. L

With the hose and cable management of the ﬁéént invention, as the lifter moves up
the service coil assembly contracts and gets smaller (ﬁghter coil), while as the lifter moves
down the service coil assembly expands back and gets larger or extends down farther. The
hose sections in the static coil are arranged so as to av01d any movement as the movement
requirement associated with a lifting of the bagger is accommodated by the larger coil loop or
loops of the service coil assembly which, because of the larger size, is better able to absorb

the degree of coil contraction involved. The number of each coil set depends upon the lifting
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height capability of the bagger assembly. In addition the arrangement of the housing and the
separator panel help in ensuring proper and controlled contraction and expansion. Preferably
the hoses and cables are also banded with coloreci shrink tubing to aid in the manual process
of winding the coils within their respective enclosures or housing sections, which typically
occurs in the factory before initial ship out and in limited service situations. Lining up the
colored guide bands on each hose or cable will help ensure that the coil is wound correctly as
a bad winding can cause serious damage to the system when the lifter goes up, as it can lift
with over 500 Ibf. An additional advantage of the cable and hose management means of the
present invention is the protection given to the heater wire lines within each of the chemical
hoses extending downstream from the pump assemﬁlies. By isolating the chemical lines, and
providing limited and controlled motion for everythlng inside, the hose manager protects the
heater wires from excessive bending, pulling, thstlng; and/or crushing that could cause the
heater wire to fail prematurely (e.g., these forces assoAciz:;ced with uncontrolled movement and
improper positioning of the hoses also represents a colli‘imon cause of broken thermistors in
the heater wire line representing one of the most comﬁldn chemical conduit heater system
failures).

Figure 59 further illustrates mounting block 623 having a first side mounted to the
housing and a second side attached to base 42 so the shorter dimension of the housing’s base
hangs off in cantilever fashion off the back flange of the base. The temperature in the two
heated coiled chemical source hoses 28’ and 30’ mthe cable and hose managing rﬂeans
preferably have temperature sensors to facilitate méinténance of the chemical at the desired
temperature. The coiled hoses 28’ and 30’ are each p;roiv‘ided with an electrical resistant
heater wiring and feed through assembly and extend be;cvveen the in-line pump assemblies 44
and 46 and output to the dispenser (e.g., manifold 199) or, if an in-barrel pump is utilized,

between the in-barrel pump at the chemical source to the dispenser. Providing the chemical
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to the dispenser at the proper temperature provides improved foam quality. As an example,
chemical precursors for urethane foam usually are heated to about 125 to 145°F for improved
mixing and performance (although various other settings are featured under the present
invention such as below 125°F to room temperature through use of catalyst or alternate
chemicals, or higher temperatures above 145 degrees F (e.g., 160 to 175°F range) of different
characteristic foam in higher density polyurethane foam).

Figure 60 shows the heater conduit electrical circuitry or means for heating the
chemical while passing through chemical hose 28’ (or 30’) provided in the hose management
means and coiled for over a majority of their length preferably over 75% of their overall
length. Figure 60 shows heater element 804 having a lead that extends from a schematically
illustrated feed through block 807 providing means for separating a chemical contact side
from an air side, with the heater element wiring received within the chemical hose and a feed
wire extending externally to the feed through block 807 to a control component in electrical
connection with a source of power as in a 220 volt Le,tandard electrical source connection.
Figures 60 to 67 illustrate various components of tllle. heated chemical hoses 28’ and 30’
extending for about 20 feet between the outlet of fhe in-line pumps and manifold 199
mounted on dispenser housing 194. Figures 71 and 73 .illustrate the control system designed
to place and maintain the chemical at the desired temperature at the time it reaches the
manifold 199. By increasing or decreasing the amperage level to the below described
chemical hose heater the desired temperature can be maintained. Also, with the design of the
present invention an 18 foot heater element in the chemical conduit will be sufficient to
provide a uniform temperature to the rather viscous aﬁd‘difﬁcult to uniformly heat chemical
processors A and B. The electrical heater in the ho's‘:e extends from its mounting location with
the feedthrough (mounted on the dispenser) back down through the coil toward the outlet of

the in-line pump (or barrel pump) but need not extend all the way to the pump, as having the
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control and feedthrough end of the chemical hose heater at the dispenser end allows for the
upstream end of the hose heater which first makes contact with chemical in the hose, to be
located some length away from the pump source end such as more than 18 inches (which
avoids an insulating wrapping of that end of the hose heater).

Figure 60 illustrates feedthrough 807 in electrical connection with the control board
with electrical driver and temperature sensor monitoring means by way of a set of wires
extending from the air side of feedthrough 807. Figure 65 illustrates electrical cable 801
received within the air side potting AP and the chemical side potting CP, with the potting
epoxy utilized being suitable for the temperatures, pressure and chemical type involved such
as the chemicals A and B. A suitable epoxy is STSECA:ST@ 2651 epoxy available from
Emerson Cumming of Billenca, Massachusetts, USA.

The electrical cable set 801 is comprised of fou; éeparate leads 801A, 801B, 801C,
801D with 801A providing the electrical power required for heating the heater element 804 to
the desired temperature and with 801B in commﬁnication with the return leg extending from
the end of the heating element that is farthest removed from the feedthrough 807 and with
801C and 801D, providing the leads associated with the thermistor (or alternate temperature
sensing means). The control schematic of Figufe”"7f§ ésl&c:)ws the chemical hose heater driver
circuit and temperature monitoring sub-system of th(eu control system of the present invention.
Figure 60 also illustrates in schematic fashion the contfél means 803 which is preferably
provided as part of an overall control console or board for other systems of the illustrated
foam-in-bag assembly as shown in Figure 71. The drivef for the hose heaters preferably
receive power from a typical commercial grade wall oﬁtlet. When the heater element of the
present invention is drawing full power (e.g., at start up to get the chemical up to the desired
temperature), the voltage differential from one end of the heater coil to the other is typically

the full AC line voltage, which varies depending on Jocal power with a heater coil drawing at
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about 9 amps at 208 volts AC. Figures 63 and 64 111ustrate the feedthrough plate alone while
Figure 65 illustrates feedthrough connector assembly 810 having feedthrough 807 comprised
of an outer feedthrough housing block 812 and an interior insert 814 preferably formed of a
material that is both insulating and can be sealed abou”t the terminals (e.g., a molten glass
application, although other insulating means as in, for example a material drilled through
with an adhesive insulative and sealing injectable material filling in a gap) as shown in
Figures 63 and 64 with the illustrated glass insert having extending therethrough to opposite
sides terminals T; to Ts. As shown terminals T; and T3 are more robust or larger terminals
and are designed to handle a higher amperage than the smaller pins T, and T, with the larger
preferably being 12 amp terminals and the smaller preferably being 1 amp terminals.
Terminals T; to T4 extend out to opposite 51des of the feedthrough and are embedded in the
AC and AP pottings providing casings with casing CP covering all exposed surfaces of the
chemical side of terminals T1 to T4 and the associate(i wire connections shown bundled on
the chemical side and generally represented by BS. Casing AP or the opposite side also
cover all exposed surfaces of terminals T1 to T4 as well as the wire lead connections (e.g.,
solder and exposed wire portions) so as to leave no eiposed, non-insulated regions
susceptible to human contact ( a deficiency in prior art systems).

Figures 65A, 65B, and 65C illustrate feedthrough connector 810 in combination with
dispenser connection manifold DCM. As shown.in2 iﬁigure 65B, feedthrough plate 807 is
secured (note corner bolt fastener holes) to an end of manifold DCM. As shown in Figure
65C, dispenser connection manifold DCM for one df fhe chemicals (e.g., A) as well as the
corresponding dispenser connection manifold DCM’ aré secured at their projections PJ
having central chemical port CCP (adjacent bolt faster‘lérvapertures to each side). Figure 60
also illustrates relative to the chemical side of the feedthrough which is received within the

chemical hose 28’ and 30, the coiled resistance heater 804. Figure 65A provides a cut away
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view of the heated chemical hose manifold 1206 (see Figure 11A for an illusiration of its
mounting on the dispenser together with the other chemical hose manifold 1208) which
houses feedthrough connector assembly 810. Figure 65A also shows the coiled heater
clement 804 received directly in the chemical side potting CP and connected to one of the
robust terminals (e.g., T1 ) while the return leg wife (not shown — included together with the
thermistor wires on the chemical side 801C” and 801D’j traveling in the interior of the coil
extends through the potting CP and is connected to the éther robust terminal (T3). The last
18 to 24 inches of the coiled heater wire extending from the chemical potting is preferably
wrapped or coated or covered in some other fashion With an insulative material as the
chemical B is somewhat conductive and thus this covering avoids leakage in the area of metal
components such as the receiving manifold 1206. The remainder of the coiled heater wire
need not be covered (except for perhaps the run out portion of the wires extending out of the
heater coil wire to bypass the thermistor head w};ich; ;)ccupies much of the interior of the
coiled heater wire) thus saving the expense and co;st associated with prior art heater coils
extending from the pump end toward the dispenser. This wrapped end WR is represented in
Figure 65 but is removed in Figure 65A for added clarity. The opposite cable group 801 on
the air side extends a short distance (e.g., less thaﬁ 2 1, fee such as 2 feet) to the controller
thus reducing umbilical line cost for the heater element. Figure 65A further illustrates O-ring
or some alternate seal received with an annular recess ORR in the feedthrough contacting end
of manifold 1206 (“DCM”) and placed in sealing compression against feedthrough upon
fastening the two together. Thus chemical being fed through ghemical hose 28’ exits the end
of the hose 28" at the enlarged head HE with m‘al‘liféljd engagement means (e.g., a threaded
connection of a male/female connector —not shown). A_isﬁ, although not shown in Figure
65A, the solvent entering the chamber in manifold 1206 is fed out of the chemical port CCP

shown in Figure 65B and into the main manifold 199.
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Figure 62 provides a cross-sectional view takeﬁ along line H-H in Figure 65 showing
the wires 801B°, 801C’ and 801D’ and heater coil 804 received within hose casing HC which
is a flexible and includes a Teflon interior TI and a strlangthening sheath SS and outer
covering OC. Although not shown for added flexibility the outer housing preferably has a
coiled or convoluted configuration which extends to the interior conduit surface and which
improves flexibility despite the fairly high pressures involved. The convolutions form a non-
smooth, corrugated or ridged interior surface in the liner TI’s interior surface (see below
regarding the modified coiled heater element free énd insert to facilitate the feed in of the coil
into the hose conduit). )

Teflon inner lining has a preferred %2 inch of opén clearance for chemical flow and
reception of the thermistor and heater wires. The illustrated hose 28" is designed for handling
the aforementioned pressures for the pumped chemicais (e.g., 200 to 600 psi) together with
the flexibility required associated with the described environment including pressurization
and bending requirements. Stainless steel swivel fittings (JIC or SAE type) are preferably
provided on each end of any fittings between a chemical hose and any inlet manifold or other
receiving component of the chemical pump assembl'y'. The illustrated internal heater 804 is
designed to be able to heat the chemical derived from the source which is typically at room
temperature (which can vary quite a bit (e.g., -30 to 120°F depending on the location of use)
and needs to be heated to the desired temperature (e.g., 15’,0°F) before reaching the dispenser
mixing chamber — with a length of 20 feet for the che,micél hose being common in many prior
art systems. In a preferred embodiment, an internal resistance heater wire 804 is snaked
through the chemical hose conduit and is not physically attached to the inside diameter of the
hose and the heater element of the heater wire is formed of uninsulated wire with a coil
configuration being preferred and with a round of réctangular wire configuration (e.g., a

ribbon wire) also being preferred. A preferred material is Nichrome material for the chemical
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hose heater wires.

The coiled heater element section of the heater wire received in the hose has a length
which is sufficient to achieve the desired heat build up' in the chemical but unlike the prior art
arrangements (wherein the electrical connections are at the pump end and the heater wire had
to extend for about the same length of the chemical hose to avoid cold shot potential), the
present invention does not have to match the length of the chemical hose as there can be an
unheated upstream section in the chemical hose leading up to the closest, first chemical end
tip of the heater wire. The outside diameter ODW (Fig. 106) for the heater coil (e.g., 0.35
inches) is made smaller than the hose fittings which the heater coil must be passed through.

As shown by Figures 66 and 67, the feed out leads 801C and 801D" extend out from
terminals T, and T4 (less robust terminals) within ithé chemical conduit out to a chemical
temperature sensor 828 assembly, which ina preferrea émbodiment includes a thermistor
sensor THM glass rod therr;listor device 830 encapsulated within thermistor casing 832.
Glass rod thermistor device preferably comprises a .055 to .060 diameter glass rod thermistor
device 830 of a length about 0.25 inches with less than a half of its overall length exposed
(e.g., a ¥ length exposure or .09 of a .25 inch long rod) by extending axially out from the
central axis of the illustrated cylindrical casing 832. Running internally within glass rod 830
is a pair of platinum iridium alloy leads (PI) leading to the thermistor sensing bead BE which
is positioned at (and encompassed by) the end of the glass rod. The thermistor device is
preferably rated at 2000 ohms at room temperature w1th a+/- .5°F accuracy and is designed
for operating at high efficiency within a 125 to 165°F faﬁge. The glass bead BE is provided
within the thermistors glass casing which is designed free of cracks and bubbles to avoid
undesirable chemical leakage to affect the bead. The ’c‘l;ennistor device is further rated for a
liquid environment of up to 1000 psi and designed to withstand the potential contact

chemicals as in water, glycols and polyols, surfactants, and urethane catalysts and being able
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to operate within an overall temperature environment of 32 to 212 degrees F.

Thermistor casing 832 is preferably formed of epoxy (e.g., an inch long with a
diameter which allows of insertion in the heater element coil — such as a .190 inch diameter)
which encapsulates the leads 801C’, 801D" (e.g., two foot long wires with 24 AWG solid
nickel conductor with triple wrap TFE tape and with etched end insulation for improved
bonding to epoxy). Inside casing 832 is also the noted portion of the thermistor glass rod 830
and stripped nickel leads 834 bowed for strain relief and welded or silver soldered to the
platinum thermistor leads 836 with the latter extending both through the cylindrical casing
and having a preferred thickness of .002 to .004 inch diameter and preferably welded or
soldered to the nickel leads. The epoxy forming the casing is preferably transparent or
translucent and should be thermal expansion compatible with the glass rod so as to avoid

(
cracking of the same under thermal shock. As depicted in Figure 73, the hose temperature
control system senses the chemical temperature; by fneaéuring the resistance of the thermistor
bead centered in the heater coil. The thermistor is desiéhed to change resistance with
temperature change, with a preferred design featliri;lg lon.é that has 2000 ohms at room
temperature (e.g., 70°F), and about 400 ohms at 130 deérees F).

Figures 61 and 61A illustrate in greater detail a section of heater wire 28’ (or 30" as
they are preferably made in universal fashion) with outer hose conduit casings removed to
illustrate the heater means received within that casing having coiled heater wire 804 and
associated wiring having a thermistor sensing means 828 (Fig. 66). Figure 61 illustrates the
section of chemical hose 28" in which the thermisté)r_ extends and thus includes a heater
element return leg detour wherein the return leg 83 8 &téﬁds from its travel within the
conduit to run for a period out of the coiled heater Wi:re 804 so as to run parallel for a period
and then and extends into connection with a correspc;nding (unoccupied) one of the heavy

duty terminals T1 or T3. Return leg 838 is preferably made from an insulated piece of round
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Nichrome or Nickel wire in a non-coiled form with suitable insulation as in PTFE of PFA
insulation, in extruded or wrapped tape form. The return leg 838 that is opposite the one
attached to the feedthrough terminal is attached to the end of the heater coil that terminates as
coil. The heater coil and the return leg combine to close the heater circuit, so the same current
that flows through the heater coil will also flow through the return leg.

As shown by Figure 61, since the thermistor and leads for it extend from electrical
connections at the dispenser end of the heated ;:onduit the thermistor sensor’s bead BE is
placed in direct contact with the incoming flow of chemical. This provides for a fast
response to changes in chemical temperature. That .is,' if ‘the thermistor bead on the end face
of the epoxy cylinder faces away from the flow as it is 1n prior art systems, its thermal
response time will be increased, and accuracy of the teniperature control will suffer. In other
words prior art systems that extend the thermistor from the in barrel pump toward the
dispenser instead of the opposite direction of the present invention fail to place the
temperature sensor in contact with the incomiﬁg chemical flow direction unless an effort is
made to reverse the direction in a prior art system which is a difficult and time consuming job
that that can readily result in breakage of the delicét.é thermistor rod. In addition, the
arrangement of the present invention is unlike prior aﬁ sslstems where the thermistor leads
have to be taken outside the potted thermistor assembly and changed in direction by 180° as
they exit the coil and run along together with the retur‘nvlleg. This 180° redirectioning was
difficult to accomplish without damaging the coil or tﬁe thermistor leads. The prior art also
featured Teflon shrink tubing in this difficult to manufacture section of the heater wire with
Teflon shrink tubing being a material difficult to work with from the standpoint of high
temperature requirements (in excess of 600°F), requirements for adequate ventilation to
remove toxic fumes, and uneven shrink qualities which can necessitate reworking.

As seen from Figure 61, only the return leg for the heater coil runs outside of the hose
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around the thermistor assembly and the thermistor leads never have to leave the inside
diameter of the heater coil and do not have to be looped 180 degrees to face the thermistor
into the direction of chemical flow. In the transition zones (840, 842), where the return leg
838 exits and re-enters, the chemical hose and exiting or entering portion of the wrapped
return leg is covered with ordinary (non-shrink) tubing as in Teflon tubing. Also, because of
the positioning of the thermistor assembly (e.g., exact location within two feet of the in-line
pump assembly if utilized or the dispenser if an alternate pump system is utilized which is a
location positioned internally within the chemical hose and at a location not normally flexed
or bent).

Accordingly, under the present invention,y‘&:we.:t lchéfmistor is not as easily subject to
mechanical damage when the chemical hose is ﬂeix“ed‘xin its vicinity. This enhanced thermistor
reliability is advantageous since flexing is a leading calllse of thermistor failure, which is the
foremost cause of heater wire failure, and changing heater wires is a difficult, time
consuming, and messy job, so avoiding such failures is highly desirable. Also, there are
advantages provided under the design of the present invention of having the heater wire
connections (e.g., heater wire feedthrough) of the present invention positioned close to the
electronics control (e.g., control board) to preferably within 4 feet and more preferably within
2 feet. In this way, the length of the electrical umlgi}ical therebetween can be significantly
reduced down from a standard 20 foot length in tth ipdustry to about 2 feet for example.
Also, the umbilical cables are contained in the abové ‘dvcja‘sc.ribed cable and hose management
system, which avoids added complications such as' havmg to use robust (SJO rated) wiring,
because of the protective inclusion of the cable within tﬁe enclosure. An added benefit in the
ability to place the shorter length umbilical connection within the housing 636 (e.g., formed
of sheet metal) provides protection of the same from electro-magnetic interference (EMI)

from the outside world and emits less EMI to the outside world such as other controlled
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systems in the foam-in-bag system. This feature enhances reliability and provides for easier
certification as under the Buropean CE certification program concerning EMI levels. A
reduction down in the length from, for example an 18 foot long prior art umbilical cord with
thermistor leads down to, for example a 2 foot leﬁgth umbilical with significant cost savings
relative to the often custom engineered, triple insulated wire, with nickel conductor.

Figures 68 and 69 illustrate an additional feature of the present invention associated
with the heated chemical hoses 28" and 30" which have convolved interior surfaces. Figure
68 illustrates an alternate free-end chemical hose inseﬂién facilitator 844. Figure 68 shows a
generally spherical tip 844 (e.g., referenced as the “true ball” embodiment) which is
preferably comprised of Teflon body which is machined or otherwise formed. As seen from
Figure 69, tip 844 has a heater coil insertion facilitator end 846 and a chemical hose insertion
end 848. In the illustrated embodiment end 846 has a cylindrical configuration with sloped
insertion edge 850 and a spherical or ball shaped 6;11& 848 connected to it. This arrangement
provides for a rapid connection of end 846 in the ﬁeg éna of the heater coil as in, for
example, a crimping operation wherein the insertic’)n. eﬁd 846 is crimped within the confines
of a portion of the free end of the coiled heater element 804. This design also avoids a
requirement for shrink Teflon tubing or any type of tubing or wrap as the ball tip end is
positioned far enough away from the end of the chemical hose so that leakage currents are
negligible. The relative sizing is such that the ball ﬁp diameter has a diameter that is larger
than that of the heater coil diameter but smaller than the inside diameter of the hose conduit
28 and any hose fittings to provide for threading the ,'Irlé‘alter coil within the protective
sheathing. For example a size relationship wherein the inside diameter of the hose conduit
lining (e.g., Teflon) 802 is about ¥2 inch, the ball diameter is made less fhan .5 inch and
sufficient to allow for chemical flow (e.g., .2 to .30 inch, which generally corresponds to its

axial length (e.g., a less than 20% slice in the true ball configuration and placed flush with the
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front end cylindrical extension). The cylindrical extension 846 preferably has a 2 inch axial
length and a .20 inch diameter. The thermistor cylinder described above preferably has a .22
inch diameter. Other means of attachment than crimping include, for example, mechanical
fasteners and/or adhesives or threading inserts, wrappings, formations, etc. The insertion
facilitator 844 of the present invention provides for enhanced heater wire sliding or insertion
through the braided flex cable 28 (or 30) relative to prior art designs such as the ones where
the coil end is provided with a potted cylindrical bloék with a non-bulbous, generally pointed
end. The present invention’s design avoids the tendency to have the inserted pointed end of
the prior art tip to catch along the hose convolutions.

Figure 70 shows an alternate embodiment of a chemical hose insertion end 844’
(corresponding components being similarly referenced label with an added dash) formed
from a rod of Teflon material. As in the earlier embodiment the axial length of the coil
insertion end (which extends away from the bulbous insertion end) is preferably between a V2
inch to one inch (V1) to provide sufficient crimping or securement connection surface area.
The maximum diameter V3 of the bulbous hose iﬁsértion smoothly contoured end 848’ is
preferably about .260 inch, while the smoothly contoured head (half oval cross-section) has
an axial length V; of abut a % inch with V4 for extel.lsi'oﬁv844' being about .20 inches to
provide for a tight fit in the heater coil 804 before being crimped.

Priority is claimed relative to the Patent Application referenced in the Table
immediately below, filed on April 30, 2004, May 9, 2003, July 18, 2003, July 22, 2003 and
March 12 ,2004. The disclosure of each noted application is incorporated herein by

reference.
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What is Claimed:

1. A foam dispensing apparatus, comprising:

a foam precursor fluid chemical pump;

a dispenser having a fluid chemical outlet;

a hose through which the fluid chemical flows in flowing between said pump and
chemical outlet,

a heating system having an elongated heating device received within said hose and a
feedthough unit to which a first end of said heating device extends and into which electrical
terminals in electrical communication with said heating device extend into, and said heating
device having an opposite, second end positionea closer to said chemical pump than said first
end. |

2. The apparatus of claim 1 wherein said heating system includes a temperature sensor
that is received within said hose.

3. The apparatus of claim 2 wherein said temperature sensor has a main body
extending in an upstream to downstream direction relative to fluid chemical flow in said hose
and a temperature probe that is at an upstream end of said temperature sensor, and said
temperature sensor has chemical leads which extend only in an upstream to downstream
direction in going from a first connection end at said main body to a secénd connection end at
said feedthrough unit.

4. The apparatus of claim 2 wherein said heating device includes a coiled resistance
wire which extends sufficiently upstream from said feedthrough unit to achieve a desired heat
temperature in the chemical passing along said heating device and said temperature sensor is

received within a coiled portion of said heating device.
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5. The apparatus of claim 2 wherein said temperature sensor comprises a thermistor.

6. The apparatus of claim 2 wherein said heating system further comprises a closed
loop control and power source combination for monitoring and maintaining a desired
chemical temperature in said hose based on readings by said temperature sensor.

7. The apparatus of claim 2 wherein the ratio of length of said hose to said
temperature sensor from an upstream end of each to said feedthrough unit is 10 to 1 or more.

8. The apparatus of claim 7 wherein the ratio is 20:2 feet.

9. The apparatus of claim 1 wherein said heatipg device includes a manifold block
which is connected with said feedthrough unit and which includes a chemical outlet flow port
for feeding heated chemical to said dispenser. o

10. The apparatus of claim 1 wherein said heating device includes a resistance
clement received within said hose and the first end of said heating device is encompassed in a
chemical contact insulation member at said feedthrough unit, and said feedthrough unit
receiving electrical terminals and said heating S};sfe;h further comprising a second, non-
chemical contact insulating member that receives said electrical terminals, and said heating
system further comprising power source and return 1ead; which extend into said second
insulating member and into electrical communication with said terminals received within said
second insulating member.

11. The apparatus of claim 10 wherein said insulating members are pottings which
fully encompass the terminals and said terminals extend to opposite sides of said feedthrough
unit.

12. The apparatus of claim 10 wherein said resistance element includes a coil section
that extends into contact with one of said terminals.h

13. The apparatus of claim 12 wherein said resistance element includes a return

electrical line that extends into electrical communication with one of said terminals supported
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by said feedthrough unit.

14. The apparatus of claim 10 further comprisiﬁg a temperature sensor received in
chemical contact within said hose and having electrical lines that extend into said first
insulating member and said heating device comprising third and fourth terminal leads to
which respective electrical lines of said temperature sensor extend.

15. The apparatus of claim 1 wherein said heating device comprises an elongated coil
resistance element that has a return leg electrical line and said heating system further
comprises a temperature sensor received within said elongated coil and said return leg having
a first section which extends from within to an exterior of said elongated coil, an intermediate
section that extends along an exterior portion of said elc;hgated coil and past an interior
positioned sensor probe of said temperature sensor, aﬁd then has a return section which
extends from an exterior of the elongated coil back inif; said elongated coil.

16. The apparatus of claim 15 wherein said heating system includes insulating wrap
limited to areas of where said return line exits and reenters the confines of said elongated
coil.

17. The apparatus of claim 1 wherein said (;hemical hose and elongated heating device
are flexible and arrangable in a loop arrangemenf th‘at ’é')‘(pands and contracts in use but retains
a loop arrangement at all times during use.

18. The apparatus of claim 1 wherein said heaﬁ‘ng device includes a manifold block
which is connected with said feedthrough unit and wﬂich includes a chemical outlet flow port
for feeding heated chemical to said dispenser, wherein said manifold block includes
mounting means for mounting said manifold block to a dispenser housing of said dispenser.

19. The apparatus of claim 1 wherein said heating device includes an elongated
resistance heating coil and the free end of said heating coil supports an insert member having

a bulbous configuration for facilitating feeding of sé}id coil within said hose.
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20. The apparatus of claim 18 wherein said bulbous insert has an insertion end that
extends into a reception area within a coiled section of said heating coil and said bulbous
insert having a slide facilitator section having a diameter greater than that of the coiled
section of the heating coil.

21. The apparatus of claim 19 wherein said bulbous insert has a mushroom shape with
a smoothly curving front exterior surface.

22. The apparatus of claim 1 wherein said heating system includes a resistance
clement that extends from said feedthrough unit towards the pump end of the hose but isofa
length which makes the heating elements free end sufficiently removed from a hose pump
connection end of said hose as to be free of any inSu}ation.

23. The apparatus of claim 1 wherein said Eéedthrough unit is formed of an interior
insulating material and a section formed of a different material in a supporting relationship
about said insulating layer.

24. The apparatus of claim 1 wherein said hose is rated to handle chemical flow
pressures which include pressures of 200 to 600 psi.

25. The apparatus of claim 1 wherein said heaﬁng system includes a temperature
sensor that is received within said hose and said heating device comprises a resistance coil
with a return leg that is the only electrical lead component of the heating system external to
said coil within said hose. |

26. A foam chemical dispenser apparatus, ;:oinprising:

a chemical supply device; -

a dispenser device, having a dispenser housing and an outlet from which foam
chemical is output;

a chemical passageway through which chemical passes in going from said supply

device to said foam chemical output, said chemical passageway being defined by a hose and
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chemical conduiting formed in said dispenser housing;

a heating system comprising a first heater element that extends within said hose from
a first end positioned closer to said chemical supply device to a second end supported closer
to said dispenser device, and a second heating element that is provided in said dispenser
device;

a temperature sensor system including a first temperature sensor positioned for
sensing temperature of chemical traveling in said hose and a second temperature sensor
positioned for sensing the temperature of chemical traveling in said dispenser device;

a control assembly in communication with said temperature sensor system and said
heating system to maintain chemical traveling from a point on the heater element in said hose
to the chemical outlet of said dispenser device at a chemical temperature above a
predetermined minimum temperature during said fra‘}eling of the chemical.

27. The apparatus of claim 26 wherein sa,id.‘c':oﬁtrol assembly includes means for
striving to maintain the temperature of chemical in said dispenser at the same level as that in
said hose. |

28. The apparatus of claim 27 wherein said conﬁol system includes means for
adjusting a chemical heat temperature in said hose én(i fﬁeans for adjusting said second
heating element to be in better temperature level accordance with the adjusted temperature
chemical in said hose.

29. The apparatus of claim 26 wherein said dispenser comprises a chemical intake
manifold having a chemical conduit through Whicil the chemical passes in going from said
hose to the dispenser housing, and said heating syéfém comprising a third heater element and
said temperature sensing system comprises a third tenﬁperature sensor positioned for sensing
the temperature of chemical traveling in said intake manifold, and said control assembly

being in communication with said third temperature sensor and said third heater element.
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30. The apparatus of claim 29 wherein said third heater unit is adjusted by said control
assembly to conform in temperature with an adjusted hose temperature setting.

31. The apparatus of claim 29 further comprising a chemical filter and wherein said
intake manifold further includes a filter reception recess which receives said filter.

32. The apparatus of claim 29 further comprising a pressure transducer and wherein
said intake manifold further includes a pressure transducer recess which teceives said
pressure transducer.

33. The apparatus of claim 26 wherein said first heater element and temperature
sensor is in direct contact with the chemical and said second and third heater elements and
temperature sensors are not in direct contact with the chémical.

34, The apparatus of claim 26 wherein said ;iispenser housing includes an elongated
hole running adjacent an elongated section of said chemical passageway defined by said
dispenser housing and said second heater element is an elongated cartridge heater insertable
within said elongated hole to heat chemical traveling in said elongated section of said
chemical passageway.

35. The apparatus of claim 34 wherein said cartridge heater is of a negative
temperature coefficient heater type.

36. The apparatus of claim 26 wherein said disﬁéhser housing includes a main
manifold which is an extruded element with two elonga'ted through holes, with a first
receiving said second heater and the second defining a séction of said chemical passageway.

37. The apparatus of claim 26 further comprising a solvent supply line solvent
passageway in said dispenser housing heated by said second heater element.

38. The apparatus of claim 26 wherein said heater is of a n egative temperature
coefficient heater type a power level of said second heater includes 300 watts.

39. The apparatus of claim 26 wherein said heating system, temperature sensor system
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and control assembly cooperate to retain a chemical temperature within said hose and said
dispenser housing from 125 to 140 degrees F. ,
40. A heated hose assembly for use in a chemical supply, comprising:
an elongated flexible hose having an outer conduit and an interior chemical flow
5 passageway,
an elongated heater element dimensioned for insert into said outer conduit;
a bulbous insertion facilitator provided at a free end region of said heating element.
41. The assembly of claim 40 wherein said heater element comprises a resistance coil
and said insertion facilitator has said bulbous configuration with an insertion section received
10  within the coil and an enlarged head that extends; ﬁom said insertion section, and said
enlarged head having an outer periphery greater than that of the coil but less than that of an
interior surface of said outer conduit to provide for cﬁerﬁioal flow therepast.
42. A method of manufacturing a heater system for a foam dispenser assembly having
a chemical supply device, a dispenser device with a dispenser housing and an outlet from
15  which foam chemical is output, and a chemical passagéway through which chemical passes in
going from said source to said foam chemical output, said chemical passageway being
defined by a hose and chemical conduiting formed in said dispenser housing, comprising:
providing a heating system which includes a first heater element that extends within
said hose from a first fixed end positioned closer tb; saﬁd chemical supply device to a second
20  free end positioned closer to said dispenser device; and a second heating element that is
provided in said dispenser device; a temperature sens‘6¥ system including a first temperature
sensor positioned for sensing temperature of chemical traveling in said hose and a second
temperature sensor positioned for sensing the temperature of chemical traveling in said
dispenser device; and

25 providing a control assembly which communicates with said temperature sensor
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system and said heating system to maintain chemical traveling from a point on the heater
element in said hose to the chemical outlet of said dispenser device at a chemical temperature
above a minimum temperature during said traveling of the chemical.

43. A foam dispenser system comprisiﬁg

first and second chemical passageway hoses;

a pump assembly for delivering foam precursor chemicals “A” and “B”, respectively,
to said passageway hoses; |

a chemical mixing module with mixed chemical output;

a dispenser housing supporting said mixing module, said dispenser housing having a
main manifold which includes a pair of elongated chemical passageways for said chemicals
“A” and “B”;

a heater device which is received in a heater device recess provided in said main
manifold adjacent said pair of elongated chemic;al passageways to heat chemical passing in
said pair of passageways; |

a temperature sensor system with temperatu;é sensor for monitorin g chemical heat
levels in said dispenser housing; and
a control system for adjusting chemical temperatures traveling is said pair of elongated
chemical passageways.

44. The system of claim 43 further comprising a solvent supply source and wherein
said main manifold includes a solvent flow passageway which extends along with said pair of
chemical passageways and said heater element 1s an eléngated heater cartridge extending
adjacent said solvent passageway and a pair of chemical flow passageways so as to heat
solvent and chemical passing therein.

45. The system of claim 43 further comprising an intake manifold for receiving

chemical from said hoses and feeding chemical through a pair of intake manifold chemical
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passageways to said main manifold, and an intake manifold heater element which is received
by said intake manifold to heat chemical passing through the pair of intake manifold
passageways.

46. The system of claim 45 further comprising an intake manifold chemical
temperature sensor and said control system having means for monitoring and adjusting said
intake manifolds heater elements and the chemical in said pair of intake manifold
passageways.

47. An in-line chemical feed pump for a foam dispenser system, comprising:
an inlet conduit for receiving chemical fluid;

a pump head in chemical fluid communication witﬂ said inlet conduit;
an outlet conduit in chemical fluid communication .\‘?Vi‘th said pump head;
a driver;

a pump drive transmission system positioned in drive transmission communication
between said driver and pump head, said pump drive transmission system including a
magnetic coupling with first and second magneﬁc céupling members placed to opposite sides
of an intermediate protective shroud, and wherein said shroud has a coupling reception cavity
which receives one of said first and second magnetilc cou:pling members.

48. The pump of claim 47 wherein said first magnetic coupling member receives
drive transmission forces from said driver and said second magnetic coupling member
receives drive transmission forces via magnetic coupliﬂg forces from said first magnetic
coupling member passing through said shroud, and wherein said second magnetic coupling
member extends into the coupling reception cavity.

49.  The pump of claim 47 wherein said shroud has a cylindrical side wall defining
said coupling reception cavity and said first magneﬁc coupling member includes an annular

magnetic coupling ring extending about said cylindﬁcal side wall, and said second coupling

65



10

15

20

25

WO 2004/101245 PCT/US2004/014515

member has a magnetic coupler positioned within said shroud and magnetically coupled with
the annular magnetic coupling ring. |

50.  The pump of claim 49 wherein said annular magnetic coupling ring has
multiple poles.

51.  The pump of claim 47 wherein said second magnetic coupling member
includes a protective covering which contacts chemicals received within said shroud during
pump operation.

52.  The pump of claim 47 wherein said shroud has a cup-shaped configuration.

53.  The pump of claim 47 further comprising a seal and an outlet manifold
defining said outlet conduit, and wherein said shrouc{ has a base flange section that is
supported by said outlet manifold, and wherein said seal is positioned between said flange
and outlet manifold.

54.  The pump of claim 47 further comprising an outlet manifold and wherein said
outlet manifold has a shaft reception cavity, and said drive transmission system further
comprising a coupling shaft received within the shaft reception cavity of said outlet manifold
and positioned to transmit drive forces form said second magnetic coupling member to said
pump head, a first bearing member received within said outlet manifold shaft reception cavity
and in a bearing support relationship with said coﬁbiiﬁg shaft, and a second bearing member
that is in bearing contact with said coupling shaft ar:1d épaced apart from said first bearing
member axially along said shaft. o

55.  The pump claim 54 wherein said bearing members include a caged roller
bearing assembly, and wherein said second bearing mémber is positioned at an intermediate
region of said outlet manifold and said first bearing member is received within a reception
cavity positioned at an upper end region of said outlet manifold.

56.  The pump of claim 54 wherein said coupling shaft includes first and second
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shoulder rings axially spaced along said shaft and supporting said first and second bearing
members, and said first and second bearing members are each received within the shaft
reception cavity of said outlet manifold.

57.  The pump of claim 54 wherein said coupling shaft has an upstream connection
end received by said second magnetic coupling member and a downstream end.

58.  The pump of claim 57 further comprising a flex coupling positioned in line
between said second magnetic coupling member and said pump head and connected with said
coupling shaft.

59.  The pump of claim 47 wherein said first magnetic coupling member is cup
shaped and has a cavity within which said shroud extends.

60.  The pump of claim 47 wherein said first magnetic coupling member, said
shroud, and said second magnetic coupling membér are in a nested arrangement.

61.  The pump of claim 47, further compﬂs{ng an outlet manifold defining said
outlet conduit and a coupling housing having a ﬁrst‘ end region in contact with said driver and
a second end region in contact with said outlet manifold, and said coupling housing having an
essentially common radius as said outlet manifold and a ﬁousing of said driver.

62.  The pump of claim 47 further comprising an outlet manifold defining said
outlet conduit and wherein said shroud includes a cgllindrical side wall, an upper cap and a
lower contact end which is supported by said outlet manifold, and said first magnetic
coupling member includes a shroud reception cavity for receiving an upper region of said
shroud, and said second magnetic coupling meml:)e; is ;eceived within a cavity defined by an
inner surface of the side wall of said shroud.

63.  The pump of claim 62 wherein the lower contact end of said shroud includes
an annular flange, and said chemical feed system further comprising a seal positioned

between said flange and an upper surface of said outlet manifold.
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64.  The chemical feed system for a foam dispenser, comprising:
a motor with a drive shaft;

a pump unit;

a drive transmission system in line between said motor and pump unit, said drive
transmission system comprising a magnetic coupling assembly having a first magnetic
coupling member and a second magnetic coupling member and an intermediate shroud
positioned between said first and second magnetic coupling members and sealing fluid within
said pump unit; and
wherein said shroud has a chemical reception cavity into which chemical flows.

65.  The system of claim 64 wherein said first magnetic coupling member, said
second magnetic coupling member and said shroud are arranged such that a horizontal cross-
sectional plane extends through each of said first and second coupling members.

66.  The system of claim 64 wherein said shroud includes a cylindrical side wall,
an upper cap and a lower end, and said first magnetic coupling member includes a shroud
reception cavity for receiving an upper region of sa‘ici shroud, and said second magnetic
coupling member is received within the chemical reception cavity defined by an inner surface
of the side wall of said shroud.

67.  The chemical feed system as recited in claim 64 further comprising a
transmission shaft having a drive transmission upstream end received within said second
magnetic coupling member and a downstream end, and wherein said first magnetic coupling
member has a raised upper section with threaded aperture for receiving the drive shaft of said
motor.

68.  The chemical feed system as reciteci in claim 64 wherein said shroud has a
cylindrical side wall and an upper cover which togétﬁer define a sealed chemical reception

cavity in which one of said first and second magnetic coupling members is received.
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69.  The chemical feed system as recited in claim 68 wherein a magnetic ring
portion of said second magnetic coupling member is fully received within the chemical
reception cavity of said shroud.

70.  The chemical feed system as recited in claim 69 wherein said drive
transmission system includes a drive transmission shaft, and said pump unit includes an inlet
pump manifold and an outlet pump manifold with said shroud fastened to said outlet pump
manifold, and said outlet pump manifold includes a manifold reception cavity within which
said drive transmission shaft axially extends, and said drive transmission shaft is supported
by a first bearing device also received within the mahifold reception cavity of said output
pump manifold.

71.  The chemical feed system as recited in claim 70 further comprising a second
bearing device also received within said manifold reception cavity to provide bearing support
to said drive transmission shaft and which second beariﬁg device is axially spaced apart from
said first bearing device.

72.  The chemical feed system as recited in claim 71 wherein said drive
transmission shaft has an enlarged section positioned between two radially smaller sections,
and said first and second bearing sections being received within said two radially smaller
sections. L

73.  The chemical feed system as recited in claim 64 wherein said drive
transmission system comprises a flexible coupling in line between said second magnetic
coupling member and said pump unit.

74.  The chemical feed system as recited in cléim 64 further comprising a
connection pin which connects said pump drive connector to the drive component of said
pump unit.

75. A chemical feed system for a foam dispenser system comprising:
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a motor with a drive shaft;
a pump unit;
magnetic coupling means for transmitting force from the drive shaft of said motor to
said pump unit while retaining said drive shaft free from chemical contact, said magnetic
5  coupling means including a first magnetic coupling member, a separating device and a
second magnetic coupling member with said separating device extending into a reception
cavity formed in said first magnetic coupling member.
76.  The chemical feed system as recited in claim 75 wherein said separating
device includes a shroud with an interior reception cavity and the second magnetic coupling
10  member extends into the interior reception cavity provided by said shroud.
77. A chemical supply system for a foam dispensing system, comprising:
first and second chemical sources;
a dispenser system,;
first and second in-line pump assemblies in ﬁne Bétween said dispenser system and
15  said chemical source, and wherein |
each of said first and second pump assemblies comprise the chemical supply system
of claim 75.
78.  The chemical supply system as recited in claim 77 wherein said dispenser
system includes a base support and said dispensing system including a foam dispenser and a
20  dispenser support connected to said base support; and said first and second in-line pump
assemblies are supported by said base support.
79. The chemical supply system as recited in claim 78 wherein said base support
includes rollers. |
80. The chemical supply system as recited in claim 77 further comprising first and

25  second chemical supply hoses extending between said first and second chemical sources and
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respective in-line pump assemblies, and first and second heater hoses extending between
respective in-line pump assemblies and said dispenser system.

81.  The chemical supply system as recited in claim 80 wherein said chemical
supply hoses each have a manifold end which includes a stop valve and means for attachment
of said manifold ends to respective inlet ports of said in-line pump assemblies.

82. A chemical feed system for a foam dispenser system, comprising:

a pump with a pump head and an inlet conduit;

a chemical supply line with an input valve assembly adapted for releasable attachment
to said pump and fixed to the chemical supply line; and

said input valve assembly having a valve for ‘s‘topping flow of chemical into said inlet
conduit.

83.  The feed system as recited in claim 82 further comprising a dispenser and a
chemical feed line having an upstream end connected to said pump and a downstream end
adapted for connection with said dispenser, and said (I:hemical feed line having a heater
extending therealong. |

84.  The feed system as recited in claim 83 wherein said chemical feed line has a
length of 40 feet or less and said chemical supply 11ne Iha;s a length of greater than 40 feet.

85. The chemical feed system as recited in claim 83 further comprising an output
valve provided in line between an inlet region of said éhémical feed line and an output of said
pump.

86. The chemical feed system for claim 82 wherein said input valve assembly has
a fastener which secures said input valve assembly to an inlet housing defining said inlet
conduit.

87.  The chemical feed system of claim 82 further comprising a seal device which

seals off a chemical passageway exchange between said input valve mechanism and a
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housing defining said inlet conduit.

88.  The chemical feed system of claim 82 fgrther comprising an inlet manifold
flow stopper which is dimensioned to preclude baci( flow out of said inlet manifold when said
input valve mechanism is detached from said inlet manifold.

5 89. A chemical feed system for a foam dispenser, comprising:

a inlet pump housing;

an outlet pump housing;

a pump head for directing chemical from said inlet pump housing to said outlet pump
housing;

10 a driver;

a magnetic coupling which is positioned for cirive transmission coupling of said driver

and said pump head; |

a coupling housing which houses said magnetic coupling and extends between said
driver and outlet manifold and within which is received said magnetic coupling.

15 90.  The chemical feed system as recited in claim 89 wherein said coupling
housing has a first upper end which receives said motor and a lower end which receives said
outlet pump manifold and encompasses said magnetic coupling.

91.  The chemical feed system as recited in claim 92 wherein said coupling
housing is a cylindrical sleeve. C

20 92. A method of feeding chemical to a fO;H‘h dispenser, comprising:

introducing chemical to an inlet port of an inlet pump manifold;
pumping the chemical with a pump head outputting the chemical through an outlet pump
manifold, and

wherein pumping the chemical includes driving a pump drive shaft with a magnetic

25  coupling assembly which includes shroud and first and second annular magnetic coupling
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members each receiving a respective one of a motor drive shaft and downstream transmission
shaft, and with said shroud having a reception cavity receiving said second magnetic coupling
member.
93. A chemical feed system for a foam dispenser system, comprising:
5 a motor with encoder;
a pump unit;
a magnetic coupling drive transmission system in line between said motor and pump
unit;
and a control system for monitoring pump drive characteristics.
10 94.  The chemical feed system as recited in claim 93 wherein said motor is a

brushless DC motor with an encoder communicating with said control system.
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