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A ENGRENAGES

DENT GEAR PUMP

assembly having a plurality of

the new and improved gear pump assemblies incorporated therein, wherein each gear pump assembly Is mounted upon the

applicator assembly In an entirely independent manner such that each gear pump assembly car

be Individually removed from

the applicator assembly, and replaced back onto the applicator assembly, as may be necessary in connection with, for example,

repair or maintenance procedures. The independence of each gear pump assembly also effect

vely prevents damage to one

gear pump assembly from adversely affecting the operation of the other gear pump assemblies. Furthermore, in view of the fact
that a driven gear of each gear pump assembly projects radially outwardly through an end face of the gear pump assembly so

as to operatively engage a common drive shaft of the applicator assembly, as opposed to having

the common drive shaft of the

applicator assembly pass through side portions or faces of all of the gear pump assemblies, not only Is the aforenoted
Independent mounting of the plurality of gear pump assemblies upon the applicator assembly facilitated, but in addition, the

need for all dynamic shaft seals, normally necessarily provided between the common drive shaft
of each gear pump assembly, Is eliminated.
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HOT MELT ADHESIVE DISPENSING APPLICATOR
ASSEMBLY WITH INDEPENDENT GEAR PUMP ASSEMBLIES

A new and improved gear pump assembly, and a new
agd improved hot melt adhesive applicator assembly having a
plurality of the new and improved gear pump assemblies in-
corporated therein, wherein each gear pump assewmbly 1is
mounted upon the applicator assembly in an entirely inde-
pendent manner such that each gear pump assembly can be in-
dividually removed from the applicator assembly, and replac-
ed back onto the applicator assewmbly, as may be necessary 1in
connection with, for example, repair or maintenance proce-
dures. The independence of each gear pump assembly also ef-
féctively prevents damage to one gear pump assembly from
adversely affecting the operation of the other gear pump
assemblies. Furthermore, in view of the fact that a driven
gear of each gear pump assembly projects radially outwardly
through an end face of the gear pump assembly so as to ope-
ratively engage a common drive shaft of the applicator as-
sembly, as opposed to having the common drive shaft of the
applicator assembly pass through side portions or faces of
all of the gear pump assemblies, not only is the aforenoted
independent mounting of the plurality of gear pump assem-
blies upon the applicator assembly facilitated, but 1in ad-
dition, the need for all dynamic shaft seals, normally ne-
cessarily provided between the common drive shaft and one of

the gear members of each gear pump assembly, 1is eliminated.
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ITW CASE 13865

T MELT ADHESIVE DISPENSING APPLICATOR
ASE LY WITH INDEPENDENT GEAR PUMP ASSEMBLIES
FIELD THE INV 1ON

The present invention relates generally to liquid

5 dispensing applicators, and more particularly to a new and
improved liquid dispensing applicator assembly, such as, for
example, a liquid dispensing applicator assembly for dis-
pensing hot melt adhesive or other thermoplastic materials,
wherein the liquid dispensing applicator assembly comprises

10 a plurality of gear pump assemblies which are separate and
independent with respect to each other such that any one
gear pump assembly can be readily removed from the opera-
tively associated drive gear manifold, wherein further, 1if
any one gear pump assembly should seize or become frozen, 1t

15 will not adversely affect any of the other gear pump assem-
blies, and wherein still further, the rotary gear members of
each one of the plurality of independent gear pump assem-
blies are fixedly mounted upon rotary shafts which are dis-
posed in an entirely enclosed arrangement within each one of

20 the gear pump assemblies such that external dynamic shaft

seals, which can have a tendency to fail and thereby lead to

leakage of the materials being dispensed, are effectively

eliminated.
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PACKGROUND QF 1HHN NVISIN G L O

In connection with liquid dispensing applicator
assembliess, and more particularly, in connection with 1i-
quid dispensing applicator assemblies which are being used
to dispense hot melt adhesives or other thermoplastic mater-
lals, a typical applicator assembly conventionally comprises
a supply source of the adhesive or thermoplastic material,
means for precisely or accurately metering the adhesive or
thermoplastic material through the applicator, and means for
pumping the adhesive or thermoplastic material to the meter-
ing means of the applicator. In connection with particular
applications or procedures, it is usually necessary to accu-
rately or precisely meter the liquids being dispensed so as
to ensure that a specific or predetermined volume of the
liquid is in fact dispensed within a specific or predeter-
mined period of time. For example, in connection with the
dispensing of hot melt adhesive materials, it is often ne-
cessary to provide a plurality of individual pumps for pro-
viding predetermined volumes of the adhesive material, which
may in fact comprise similar or different volume amounts or
quantities, to discrete, separate, or respective applicator
outlets. The individual pumps conventionally comprise rotary
gear pumps which are operatively connected to a drive motor
through means of a common rotary drive shaft, and dynamic
seals, that is, stationary seals which are operatively dis-
posed around or operatively associated with the rotary drive
shaft, are provided for effectively preventing any external
or outward leakage of the hot melt adhesive material from
the applicator assembly at the interfaces defined between

the rotary drive shaft and the rotatably driven gears of the
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rotary gear pumps. An example of such a conventional or PRI-
OR ART rotary gear pump hot melt adhesive applicator or dis-
pensing assembly 1s disclosed, for example, within United

States Patent 6,422,428 which i1ssued to Allen et al. on July
23, 2002.

More particularly, as disclosed within FIGURE 1,
which corresponds substantially to FIGURE 3 of the aforenot-
ed patent, one of a plurality of gear pump assemblies, as
utilized within a hot melt adhesive applicator assembly, is
disclosed at 20, and it is seen that each gear pump assembly
20 comprises a conventional sandwiched construction compris-
ing three plates 220,222,224 encompassing or enclosing a
pair of gears 230,232. Gear 230 comprises an idler gear,
whereas gear 232 comprises a driven gear operatively mounted
upon a rotary drive shaft 234. The rotary drive shaft 234
has a hexagonal cross-sectional configuration so as to de-
fine the drive connection with the driven gear 232, and it
is noted that the drive shaft 234 extends through each gear
pump assembly 220. A pair of seals 240, only one of which 1is
shown in FIGURE 1, are provided within suiltable apertures
defined within the end plates 220,224 so as to annularly
surround the rotary drive shaft 234 and thereby prevent any
leakage of the hot melt adhesive material out from the gear
pump assembly 20. A threaded port 244 is provided for re-
ceiving a temperature sensor for ensuring that each gear
pump 20 has been heated to a predetermined temperature level
prior to operation, and a rupture disk assembly 242 1s pro-
vided for pressure relief under over-pressure conditions. A
bore 248 is provided for receiving a pressure transducer

which can read output liquid pressure, and when the pressure
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transducer 1is not being utilized, a plug assembly 250 is

adapted to be disposed within the bore 248.

While a gear pump assembly 20 such as that dis-
closed within the aforenoted patent is operatively wviable,
the gear pump assembly 20 of the aforenoted type neverthe-
less exhibits several operative drawbacks and disadvantages.
Firstly, for example, it is noted that in view of the fact
that-the seals 240 of the gear pump assembly 20 are located
upon external surface portions of the end plates 220,224 of
the gear pump assembly 20, should the seals 240 experience
failure, external leakage of the hot melt adhesive material

poses obvious maintenance problems, not to mention the like-
lihood of the leaking hot melt adhesive material causing
fouling of other operative components of the gear pump as-
sembly 20. In addition, it has been noted in the aforenoted
patent that the rotary drive shaft 234 extends through each
one of the gear pump assemblies 20. Accordingly, 1f, for ex-
ample, one of the gear pump assemblies 20 should experience

failure or exhibit leakage, and therefore needs to be remov-
ed for repair or replacement, the particular gear pump as-
sembly 20 cannot in fact simply be removed from the overall
applicator assembly. To the contrary, the rotary drive shaft
234 must firstly be removed so as to subsequently permit the
particular gear pump assembly 20 to be removed and separated
from the other gear pump assemblies 20 in order to repalr or
replace the failed or leaking gear pump assembly 20. Upon
completion of the repair or replacement of the failed or
leaking gear pump assembly 20, the repailred gear pump assem-
bly 20, or the new gear pump assembly 20, can effectively be

re-inserted into the bank or array of gear pump assemblies
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20 whereupon, still further, the rotary drive shaft 234 can
be re-installed in connection with the plurality of rotary
gear pump assemblies 20 so as to again be operatively engag-
ed with each one of the plurality of rotary gear pump assem-
5 blies 20. Still yet further, if one of the gear pump assem-
blies 20 should experience failure and effectively become
frozen, the failed and frozen gear pump assembly 20 will ef-
fectively prevent rotation of the rotary drive shaft 234
which, in turn, can cause operative freezing or failure of
10 the other gear pump assemblies 20 rotatably engaged with and

driven by means of the common rotary drive shaft 234.

Accordingly, a need exists in the art for a new

and improved gear pump assembly for use in connection with a
liquid dispensing applicator assembly wherein the liquid

15 dispensing applicator assembly comprises a plurality of gear
pump assemblies which are mounted upon the liquid dispensing
applicator assembly such that all of the gear pump assem-
blies are independent with respect to each other, wherein
the gear pump assemblies are not operatively driven by means

20 of a common rotary drive shaft such that a particular one of
the gear pump assemblies can be readily removed from the ar-
ray or bank of gear pump assemblies, and subsequently be re-
inserted into the array or bank of gear pump assemblies, or
replaced by means of a new gear pump assembly, and wherein

25 still further, as a result of the gear pump assemblies beilng
independent with respect to each other and not being opera-
tively driven by means of a common rotary drive shaft, then
should a particular one of the gear pump assemblies experi-
ence failure, such failed gear pump assembly will not cause

30 the other gear pump assemblies to experience freezing or
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failure.

QBJECTS OF TH

Accordingly, 1t 1s an object of the present inven-
tion to provide a new and improved gear pump assembly, and a
new and improved liquid dispensing applicator assembly hav-

ing the new and improved gear pump assembly 1ncorporated

therein.

Another object of the present invention 1s to pro-
vide a new and improved gear pump assembly, and a new and
improved liquid dispensing applicator assembly having the
new and improved gear pump assembly incorporated therein,
wherein the new and improved gear pump assembly effectively
overéomes the various operational drawbacks and disadvantag-
es characteristic of PRIOR ART gear pump and liquid dispens-

ng applicator assemblies.

An additional object of the present invention 1is
to provide a new and improved gear pump assembly, and a new
and improved liquid dispensing applicator assembly having
the new and improved gear pump assembly incorporated there-
in, wherein each gear pump assembly 1s operatively engaged
with its own independent drive mechanism through means of an
end face portion of the gear pump assembly, as opposed to
being operatively engaged with a common drive shaft which
pagses through the sides of all of the gear pump assemblies,

whereby the rotary gear drive mechanism for each gear pump
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assembly is entirely enclosed or encased internally within
each gear pump assembly such that external dynamic seals are
effectively eliminated so as to prevent any external leak-

age, of the liquid being dispensed, from each gear pump as-
sembly.

A further object of the present invention is to
provide a new and improved gear pump assembly, and a new and
improved liquid dispensing applicator assembly having the
new and improved gear pump assembly incorporated therein,
wherein each gear pump assembly is independently mounted up-
on a drive gear manifold whereby each gear pump assembly 1s
able to be mounted upon, and dismounted from, the drive gear
manifold without operatively affecting the other gear pump
assemblies such that if a particular one of the gear pump
assemblies needs to be removed, repaired, or replaced, that
particular or individual gear pump can in fact be removed,
repaired, and replaced without requiring the disassembly of

all of the other gear pump assemblies with respect to the

drive gear manifold.

A last object of the present invention 1s to pro-
vide a new and improved gear pump assembly, and a new and
improved liquid dispensing applicator assembly having the
new and improved gear pump assembly incorporated therein,
wherein each gear pump assembly is independently mounted up-
on a drive gear manifold whereby each gear pump assembly 1s
able to be mounted upon, and dismounted from, the drive gear
manifold without operatively affecting the other gear pump
assemblies such that if a particular one of the gear pump

assemblies should experience failure, such failure will not
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in turn cause seizure or failure of the other gear pump as-
semblies in view of the fact that the gear pump assemblies
of the present invention liquid dispensing applicator assem-
bly are not operatively interconnected together by means of

a common drive shaft.

D UMMARY [HE INVENITIO!?

The foregoing and other objectives are achieved in
accordance with the teachings and principles of the present
invention through the provision of a new and improved gear
pump assembly, and a new and improved liquid dispensing ap-
plicator assembly having the new and improved gear pump as-
sembly incorporated therein, wherein each gear pump assembly
comprises a pair of side plates and a central plate which 1is
sandwiched between the pair of side plates. The central
plate has a plurality of cut-out regions defined therein for
rotatably accommodating a driven gear, a pump drive Jgear,
and a pump idler gear, and the pair of side plates are simi -
larly provided with a plurality of recesses for rotatably
accommodating bearing members within which rotary shafts,
operatively connected respectively to the driven gear, the
pump drive gear, and the pump idler gear, are rotatably dis-
posed. Each individual gear pump assembly is adapted to be
independently mounted upon a drive gear manifold within
which a pump drive shaft is rotatably mounted. A circumfe-
rential portion of the driven gear of each individual gear
pump assembly projects outwardly through an end face of each

gear pump assembly, and a drive gear, rotatably mounted upon
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the pump drive shaft disposed within the drive gear wmani-
fold, is adapted to be enmeshed with each driven gear of the
gear pump assembly. In this manner, all rotatable components
of each gear pump assembly are disposed entirely internally
5 within each gear pump assembly whereby external shafting,
and the need for external dynamic seals, has effectively
been eliminated, and in addition, the independent mounting
of each gear pump assembly upon the drive gear manifold per-
mits each gear pump assembly to be individually or separate-
10 1y operated, serviced, maintained, repailred, or replaced

without operatively affecting any of the other gear pump as-

semblies.

BRIE!

Various other objects, features, and attendant ad-
15 vantages of the present invention will be more fully appre-
ciated from the following detailed description when consid-
ered in connection with the accompanying drawings in which
like reference characters designate like or corresponding

parts throughout the several views, and wherein:

20 FIGURE 1 is a partially exploded perspective view
of a conventional PRIOR ART gear pump assembly;

FIGURE 2 is an assembled perspective view of a
gear pump assembly constructed in accordance with the prin-
ciples and teachings of the present invention and showing

25 the cooperative parts thereof;
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FIGURE 3 is an exploded perspective view of the
new and i1mproved gear pump assembly as constructed in ac-
cordance with the principles and teachings of the present

invention, as disclosed within FIGURE 2, and showing the co-

operative parts thereof;

FIGURE 4 is a cross-sectional view of the new and
improved gear pump assembly as constructed in accordance
with the teachings and principles of the present invention

and as taken along the lines 4-4 of FIGURE 2;

FIGURE 5 is an exploded perspective view of a hot
melt adhesive applicator assembly having a plurality of gear

pump assemblies, as disclosed within FIGURES 2-4, 1ncorpo-

rated therein;

FIGURE 6 is a cross-sectional view through an as-
sembled hot melt adhesive applicator assembly, similar to
the exploded hot melt adhesive applicator assembly disclosed
within FIGURE 5, as taken along a plane through the central
or intermediate plate of one of the gear pump assemblies
showing the cooperative details defined between the gear
pump assembly and the drive gear member of the drive gear

manifold of the hot melt adhesive applicator assembly;

FIGURE 7 is a cross-sectional view, similar to
that of FIGURE 6, as taken, however, along a plane through
one of the side plates of one of the gear pump assemblies soO
as to show, in greater detail, the various fluid flow paths
through the gear pump assembly, the drive gear manifold, and

the adapter manifold components of the hot melt adhesive ap-

10
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plicator assembly;

FIGURE 8 is an axially oriented cross-sectional
view of the rotary drive shaft, as shown in FIGURE 5, illus-
trating the plurality of drive gears, and torque-overload
release clutch mechanisms operatively associated with each
one of the drive gears, as mounted upon the rotary drive
shaft so as to facilitate the independent mounting and ope-
ration of each gear pump assembly in connection with the

common externally disposed rotary drive shaft; and

FIGURE 9 is an enlarged elevational view showing
the details of the operative components defined between each
one of the drive gears and each one of the torque-overload

release clutch mechanisms for achieving the torque-overload

release operation as required.

Referring now to the drawings, and more particu-
larly to FIGURES 2-4 thereof, a new and improved gear pump
assembly, constructed in accordance with the principles and
teachings of the present invention, is disclosed and is gen-
erally indicated by the reference character 310. As may best
be seen in FIGURES 2 and 3, the new and i1mproved gear pump
assembly 310 comprising a housing defined by means of a
sandwiched construction which comprises a pair of side
plates 312,314 and an intermediate or central plate 316. As

may best be seen in FIGURES 3 and 4, the central or inter-

11
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mediate plate 316 is provided with a plurality, that is,
three, of cut-out regions 318,320,322, and a plurality, that
18, three, of gear members 324,326,328 are respectively ro-
tatably disposed within the cut-out regions 318,320,322 such
that the three gear members 324,326,328 are disposed in a
substantially co-planar manner with respect to the central
or intermediate plate 316. More particularly, and as will
become more fully apparent hereinafter in connection with
the operation of the gear pump assembly 310, the gear member
324 comprises a driven gear, gear member 326 comprises a
pump drive gear which is operatively enmeshed with the driv-
en gear 324, and gear member 328 comprises a pump 1idler gear

which is operatively enmeshed with the pump drive gear 326.

Each one of the gear members 324,326,328 1s re-
spectively fixedly mounted upon a pin, axle, or shaft member
330, and opposite ends of the gear pins, axles, or shafts
330 are rotatably disposed within bearing members 332,334.
It is further seen that the side plate 314 1is provided with
a plurality, that is, three, of recesses 336 which are coax-
ially disposed with respect to the cut-out regions 318,320,
322, defined within the central or intermediate plate 316,
and which are adapted to house or accommodate the bearing
members 334. Recesses, not shown but similar to the recesses
336, are likewise provided within the side plate 312 so as
to accommodate or house the bearing members 332, and in this
manner, the gear members 324,326, 328 are effectively rotat-
ably mounted within, or with respect to, the side plates
312,314. It is particularly noted that the recesses 336 de-
fined within the side plate 314, as well as the correspond-

ing recesses, not shown, defined within side plate 312, are

12
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only defined, in effect, upon or within the interior side
surfaces of the side plates 312,314 so as not to extend en-
tirely through the side plates 312,314 as do, for example,
the cut-out regions 318,320,322 defined within the central
or intermediate plate 316. This particular structural ar-
rangement, by means of which the gear members 324,326,328
are mounted upon the side plates 312,314 of the gear pump
assembly 310, 1s a critically important, and unique and nov-
el, feature characteristic of the gear pump assembly 310 as

constructed in accordance with the principles and teachings

of the present invention.

More particularly, it is noted that all of the ro-
tary shafts 330 and the bearing members 332,334 are disposed
in an entirely enclosed or encased manner within the intern-
al confines of the sandwiched plate construction comprising
the three side and intermediate plate members 312,314,316 of
the gear pump assembly 310. Viewed from a different point of
view, none of the rotary shafts 330 and bearing members 332,
334 project outwardly through, or extend externally of, the
side plates 312,314, and in this manner, the need for ex-
ternal dynamic shaft seals, which have often conventionally
proven to be sources of external leakage of the fluid being
pumped and dispensed by means of the gear pump assembly 310,
has effectively been eliminated. It is noted further that 1in
order to fixedly secure the three plate members 312,314,316
of the gear pump assembly 310 together, as well as to ensure
the proper coaxial alignment of the recesses 336, defined
within the side plates 312,314, with respect to the cut-out
regions 318,320,322, defined within the central or intermed-

iate plate 316, so as to properly house, accommodate, and

13
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mount the three gear members 324,326,328, and their associ-
ated shafts 330 and bearing members 332,334, upon the plate
members 312,314,316 of the gear pump assembly 310, a plural-
ity of screws 338 and alignment pins 340 extend through

suitable bores, not numbered for clarity purposes, defined

within the three plate members 312,314,316.

With reference now being made to FIGURES 5-7, a
new and improved hot melt adhesive applicator assembly, hav-
ing operatively incorporated therein or associated there-
with a plurality of the new and i1mproved gear pump assem-
blies 310 as specifically disclosed within FIGURES 2-4, 1is
disclosed and is generally indicated by the reference char-
acter 350. The applicator assembly 350 1s seen to comprise a
drive gear manifold 352, an adapter manifold 354, and a plu-
rality of control valve assemblies 356 respectively mounted
upon a front face of the adapter manifold 354, each one of
the control valve assemblies 356 having a downwardly orient-
ed dispensing nozzle 358 from which the hot melt adhesive
material is dispensed onto, for example, a suitable sub-
strate or the like. An air pre-heater manifold 1s also dis-
closed at 360 for providing heated air to be used as a car-
rier in conjunction with the hot melt adhesive material, and
an air heater adapter 362 is operatively associated with and
interposed between the air pre-heater manifold 360 and the
plurality of control valve assemblies 356 so as to provide
or conduct the heated air from the air pre-heater manifold
360 to the control valve assemblies 356. As can be addition-
ally seen and appreciated from FIGURES 2,3,6, and 7, the
side plates 312,314 of each gear pump assembly 310 are re-
spectively provided with through-bores 364,366 through which

14
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first and second headed bolts or similar fasteners 368,370

are adapted to be passed whereby the plurality of gear pump

assemblies 310 are secured to the drive gear manifold 352 in

a side-by-side manner or array.

The drive gear manifold 352 comprises a drive shaft
372 which extends axially therethrough, and as can be appre-
ciated from a comparison of FIGURES 5-7, the axially extend-
ing drive shaft 372 has a plurality of gear pump, torque-
overload release clutch mechanisms 374 mounted thereon at
predetermined axially spaced positions thereof. The gear
pump, torque-overload release clutch mechanisms 374 are ope-
ratively connected to a plurality of pump drive gears 376
which are also mounted upon the axially extending drive
shaft 372 at predetermined axially spaced positions thereof,
and it is to be noted that such predetermined axially spaced
positions of the pump drive gears 376 effectively correspond
to the axial spacing defined between adjacent or successive
gear pump assemblies 310, which are disposed within the ar-
ray of gear pump assemblies 310 as best seen in FIGURE 5, sO
as to permit each one of the pump drive gears 376 to be
drivingly enmeshed with a respective one of the driven gears
324 of each gear pump assembly 310 as best seen in FIGURE 6.
As can best be seen in FIGURE 7, the axially extending drive
shaft 372 also has a plurality of key members 378 fixedly
mounted thereon at predetermined axially spaced positions
for operatively engaging keyways 380 defined within each one
of the gear pump, torque-overload release clutch mechanisms
374 so as to effectively define a drive connection therebe-
tween. The provision of the rotary drive shaft 372, the key

members 378, the torque-overload release clutch mechanisms

15
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374, and the pump drive gears 376 structural components
within the applicator assembly 350 enables any one of the
plurality of gear pump assemblies 310 to be independently
engaged with and disengaged from its respective one of the
plurality of pump drive gears 376 without adversely affect-
ing the operation of the other ones of the gear pump assem-
blies 310 as will be discussed in greater detail hereinaft-
er. In order to provide the necessary rotary drive to the
axially extending drive shaft 372, it is noted furtherxr that
a drive motor and gearbox assembly 382 is adapted to be ope-
ratively connected to the drive shaft 372 through means of a
suitable coupling 384, as best seen in FIGURE 5, and it 1is
seen that the drive shaft 372 is adapted to pass through an
end plate 386 whereby the end plate 386 can effectively
serve as a bearing support for the drive shaft 372. A seal
assembly 388 is also adapted to be mounted within the end
plate 386 so as to prevent the leakage of any ligquid, that
is, for example, the adhesive materials that are to be dis-
pensed, from peripheral regions disposed around the drive
shaft 372 when, for example, each one of a plurality of axi-
ally spaced liquid supply cavities 390, which are respect-
ively defined around each one of the pump drive gears 376,
is pressurized. It is noted that one of the liquid supply
cavities 390 can best be seen in FIGURES 6 and 7.

Continuing further, and with reference again being
made to FIGURE 5, the liquid to be dispensed from the dis-
pensing nozzles 358 of the applicator assembly 350 is 1ntro-
duced into the drive gear manifold 352 of the applicator
assembly 350 through means of a liguid inlet supply port 352

which is operatively mounted upon a filter block 394. At

16
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least one filter assembly 396 is also mounted upon the filt-
er block 3924 for filtering the incoming liquid, and a pres-
sure relief mechanism 398 1s likewise mounted upon the filt-

er block 394 for operative cooperation with the liquid inlet

support port 392 and the at least one filter assembly 396 so

as to maintailn a predetermined pressure level characteristic
of the incoming or supply adhesive liquid material. The 1li-
quid 1nlet supply port 392 is fluidically connected, through

means of the one or more filter assemblies 396, to each one

of the liquid supply cavities 390 defined within the drive

gear manifold 352, and each one of the liquid supply cavi-

ties 390 is, 1in turn, fluidically connected to a liquid ac-
cumulator cavity 400 which is located at the interface de-
fined between the drive gear manifold 352 and the central or
intermediate plate 316 of each one of the gear pump assem-
blies 310. As is apparent from FIGURES 2,4,6, while a first
arcuate portion of each driven gear member 324 1is drivingly
enmeshed with the pump drive gear 326, a second arcuate por-
tion of each driven gear member 324 projects radially out-
wardly through an end face 402 of the central or intermedi-
ate plate 316 of each one of the gear pump assemblies 310 so

as to be drivingly enmeshed with a resgspective one of the

pump drive gears 376.

Accordingly, as the drive motor and gearbox assem-
bly 382 causes rotation of the drive shaft 372, and there-
fore each pump drive gear 376, in the counterclockwise di-
rection, as viewed in FIGURE 6, the driven gear 324 of each
gear pump assembly 310 is driven in the clockwise direction
CW, the pump drive gear 326 is driven in the counterclock-

wise direction CCW, and the pump idler gear 328 1s driven in

17
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the clockwise direction CW, as viewed in FIGURE 4. As can

additionally be best seen from FIGURE 4, the diametrical

extent of the cut-out region 318 defined within the central
or intermediate plate 316 of each gear pump assembly 310 is
substantially larger than the diametritrical extent of the

driven gear 324 of each gear pump assembly 310. Accordingly,

when the liquid, which is to be pumped through the gear pump

assembly 310 and ultimately dispensed from the applicatoxr
assembly 350, is supplied to each liguid supply cavity 390
and each liquid accumulator cavity 400, oppositely oriented
liquid flow paths 404,406 are effectively defined between
the inner peripheral wall of cut-out region 318 and the out-
er periphery of the driven gear 324 despite the fact that

the driven gear 324 is being driven in the clockwise direc-

tion CW.

Subsequently, the liquid portions, originally
flowing along the flow paths 404, 406, are respectively en-
trained by means of the pump drive gear 326 and the pump id-
ler gear 328 and conducted toward a common liquid inlet cav-
ity 408 which is effectively formed at the interface def ined
between the cut-out regions 320,322 formed within the cen-
tral or intermediate plate 316 as may best be appreciated
from FIGURES 3 and 4. It is also to be noted, as may best be
appreciated from FIGURES 3 and 4, that 1in conjunction with
the radially outward projection of the arcuate portion of
the driven gear 324 from the end face 402 of central or in-
termediate plate 316 of each gear pump assembly 310, a pe-
ripheral gland or recess 410 is defined within the end faces
412,402,414 of the side and intermediate plates 312,314,316

of each gear pump assembly 310 for accommodating or housing
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an O-ring member 416 which has a substantially rectangular
configuration. In this manner, when each gear pump assembly
310 is fixedly mounted upon the drive gear manifold 352, the
O-ring members 416 will respectively prevent any leakage of

the liquid out from each one of the gear pump assemblies
310.

With reference now being made to FIGURES 3 and 7,
in conjunction with each one of the aforenoted common liquid
inlet cavities 408 which are effectively formed at the in-
terfaces defined between the cut-out regions 320,322 formed
within each one of the central or intermediate plates 316 of
each gear pump assembly 310, a liquid outlet cavity 418 1is
formed within the side plate 314 of each one of the gear
pump assemblies 310 so as to be in fluidic communication
with the common liquid inlet cavity 408. A pump outlet port
420 is defined within a lower portion of the side plate 314
of each gear pump assembly 310, as best seen in FIGURES 2,3,
and 7, and a fluid passageway 422, internally defined within
the side plate 314, fluidically connects the liquid outlet
cavity 418 to the pump outlet port 420. An O-ring seal mem-
ber 424, as shown in FIGURE 3, is adapted to be disposed
around each pump outlet port 420 in a manner similar to that
of O-ring member 416 so as to respectively prevent any leak-
age of the liquid out from each one of the gear pump assem-
blies 310 when each gear pump assembly 310 is fixedly mount-
ed upon the drive gear manifold 352. As can be further ap-
preciated from FIGURE 7, once a metered flow of the adhesive
material is outputted through means of the pump outlet port
420 of each gear pump assembly 310, adhesive material 1s

conducted through a fluid passageway 426, which extends
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through the drive gear manifold 352, and a fluid passageway
428 which extends through the adapter manifold 354 so as to
fluidically connect the fluid passageway 426 to a control

valve inlet port 430 defined within each one of the control

valve assemblies 356.

A plurality of solenoid valve assemblies 432 are
fixedly mounted atop the adapter manifold 354, and accord-
ingly, each one of the solenoid valve assemblies 432 altern-
atively controls the admission of high-pressure air to an
OPEN air line 434 and a CLOSE air line 436 operatively asso-
ciated with each one of the control valve assemblies 356.
Accordingly, when each one of the solenoid valve assemblies
432 transmits a suitable pneumatic signal through the OPEN
air line 434 so as to cause its associated control valve
assembly 356 to be moved to its OPENED position, the adhes-
ive material to be dispensed is conducted through the dis-
pensing nozzle 358 operatively associated with the control
valve assembly 356 such that an accurate metered output flow
of the adhesive material is achieved. Alternatively, when
each solenoid valve assembly 432 transmits a suitable pneu-
matic signal through the CLOSED air line 436 so as to cause
the control valve assembly 356 to be moved to 1ts CLOSED po-
sition, the adhesive material is prevented from flowing to
the dispensing nozzle 358 and is re-directed to a return
port 438 which is fluidically connected to a fluid passage-
way 440. Fluid passageway 440 1is fluidically connected to a
common return passageway 442 which, in turn, 1is fluidically
connected to the filter block 394, whereby the returned ad-

hesive material can again be conducted to the liquid supply

cavity 380.
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In accordance with a last, critically i1mportant,
unique, and novel feature characteristic of the present in-
vention, as facilitated by means of the teachings and prin-
ciples embodiment within the structural arrangement of the
various components of the applicator assembly 350, it was
previously noted the provision of the rotary drive shaft
372, the key members 378, the torque-overload release clutch
mechanisms 374, and the pump drive gears 376 structural com-
ponents within the applicator assembly 350 enables any one
of the plurality of gear pump assemblies 310 to be i1independ-
ently engaged with and disengaged from its respective one of
the plurality of pump drive gears 376 without adversely af-
fecting the operation of the other ones of the gear pump as-
semblies 310. The details of such structural arrangement

will now be provided in conjunction with, or as a result of

reference being made to, FIGURES 8 and 9.

More particularly, as shown within FIGURES 8 and
9, the rotary drive shaft 372 has the plurality of pump
drive gears 376 mounted thereon at predetermined axially
spaced locations, and in a similar manner, the plurality of
gear pump overload-torque release clutch mechanisms 374 are
regspectively mounted upon the rotary drive shaft 372 so as
to be respectively disposed adjacent to individual ones of
the pump drive gears 376. Each one of the clutch mechanisms
374 is rotatably fixed upon the rotary drive shaft 372 by
means of the key members 378 of the rotary drive shaft 372
being respectively disposed within the keyways 380 of the
clutch mechanisms 374. As best seen in FIGURE 9, a periphe-
ral side portion of each one of the clutch mechanisms 374 1is

further provided with a tang or detent 444 which has a sub-
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stantially trapezoidal configuration, and a peripheral side
portion of each one of the pump drive gears 376 is similarly
provided with a recess or notch 446 which likewise has a
substantially trapezoidal configuration so as to receive the
tang or detent 444 of the clutch mechanism 374 in a mated or
seated manner. A Belleville washer 448 is mounted upon the
rotary drive shaft 372 s0 as to engage the opposite side of
each clutch mechanism 374, and in this manner, it can be
readily appreciated that as a result of the engagement of
the Belleville washer 448 with the clutch mechanism 374, the
clutch mechanism 374 is biased toward the pump drive gear
376 such that the tang or detent 444 of the clutch wmechanism
374 is normally disposed within the notch or recess 446 of
the pump drive gear 376 so as to normally impart rotary

drive to the pump drive gear 376 from the rotary drive shaft

372 through means of the clutch mechanism 374.

1f, however, an operational manlfunction occurs in
connection with any particular one of the gear pump assem-
blies 310 operatively associated with a particular one of
the pump drive gears 376 such that, for example, the partic-
ular gear pump assembly 310 jams or becomes frozen, the ro-
tary torque required to drive such gear pump assembly 310
will now be substantially increased. Consequently, as a pro-
tection measure which is effectively inherent within the
drive system, the torque-overload release clutch mechanism
374, which is operatively associated with the particular
pump drive gear 376 engaged with that particular gear pump
assembly 310, will now operatively release from the particu-
lar pump drive gear 376, against the biasing force of the

Belleville washer 448, due to such increased torque levels.
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It can therefore be further appreciated that by means of
this structural arrangement, each gear pump assembly 310,
operatively assocliated with the rotary drive shaft 372 and a
particular one of the pump drive gears 376 mounted thereon,
5 1is rendered entirely operatively independent of the other
geary pump assemblies 310. Accordingly, the defective gear
pump assembly 310 can be removed from its operative connec-
tion with the respect to the rotary drive shaft 372 and its
operatively associated pump drive gear 376, as a result of
10 the removal and disengagement of the fastener bolts 368,370
from the drive gear manifold 352, the pump assembly 310 can
be subsequently repaired or replaced, and can be remounted
upon the rotary drive shaft 372 so as to be re-engaged with
its pump drive gear 376. It is lastly noted that in order to
15 fixedly secure each pump drive gear 376 and each Belleville
washer 448 at their predetermined axial positions upon the
rotary drive shaft 372, a pair of retaining rings 450 are
fixedly mounted upon the rotary drive shaft 372 so as to en-
gage axially outer surface portions of each pump drive gear

20 376 and Belleville washer 448.

It may thus be seen that in accordance with the
principles and teachings of the present invention, there has
been disclosed a new and improved gear pump assembly, and a
new and improved hot melt adhesive applicator assembly hav-

25 ing a plurality of the new and improved gear pump assemblies
of the present invention incorporated therein, wherein each
gear pump assembly is mounted upon the applicator assembly
in an entirely independent manner such that each gear pump
assembly can be individually removed from the applicator as-

30 sembly, and replaced back onto the applicator assembly, as
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may be necessary in connection with, for example, repair or
maintenance procedures. The independence of each gear pump
assembly also effectively prevents damage to one gear pump
assembly from adversely affecting the operation of the other
5 gear pump assemblies. Furthermore, in view of the fact that
a driven gear of each gear pump assembly projects radially
outwardly through an end face of the gear pump assembly so
as to operatively engage a common drive shaft of the appli-
cator assembly, as opposed to having the common drive shaft
10 of the applicator assembly pass through side portions or
faces of all of the gear pump assemblies, not only 1is the
aforenoted independent mounting of the plurality of gear
pump assemblies upon the applicator assembly facilitated,
but in addition, the need for all dynamic shaft seals, norm-
15 ally necessarily provided between the common drive shaft and
one of the gear members of each gear pump assembly, has been
oviated and eliminated. In this manner, sources Or 0origilns
of adhesive material leakage from the gear pump assembliles

have been accordingly eliminated.

20 Obviously, many variations and modifications of
the present invention are possible in light of the above
teachings. It is therefore to, be understood that within the
scope of the appended claims, the present invention may be
practiced otherwise than as specifically described hereiln.

25
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WHAT IS CLAIMED 1I5:

——er p——— e Wt p—

1. A gear pump assembly, for use in conjunction with a 1li-
quid applicator assembly which comprises a drive shaft which
is adapted to operatively engage and drive a plurality of
gear pump assemblies, wherein the gear pump aésembly will
output a predetermined metered amount of liquid and compris-
es:

a gear pump housing;

a gear pump inlet defined upon said gear pump
housing through which ligquid material, to be dispensed, 1is
conducted into said gear pump housing;

a gear pump outlet defined upon said gear pump
housing through which ligquid material, to be dispensed, 1s
conducted out from said gear pump housing;

a pump drive gear disposed within said gear pump
housing for conducting liquid material, to be dispensed from
said gear pump assembly, from said gear pump inlet toward
said gear pump outlet; and

a driven gear having a first arcuate portion dis-
posed internally within said gear pump housing and disposed
in enmeshed engagement with said pump drive gear for driving
said pump drive gear, and having a second arcuate portion
projecting externally outwardly from said gear pump housing
for enmeshed engagement with the drive shaft of the liquid
applicator assembly so as to be driven by the drive shaft of

the liquid applicator assembly.
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2. The gear pump assembly as set forth in Claim 1, wherein:

said gear pump housing comprises a pair of side
plates and an intermediate plate;

said intermediate plate has a plurality of cut-out
regions defined therein; and

said pump drive gear and sald driven gear are ro-
tatably disposed within said cut-out reéions defined within
said intermediate plate such that said pump drive gear and
said driven gear are disposed in a substantially coplanar

manner with respect to said intermediate plate.

3. The gear pump assembly as set forth in Claim 2, wherein:

said pump drive gear and said driven gear are re-
spectively fixedly mounted upon shafts; and

opposite ends of said shafts are rotatably mounted
upon internal surface portions of said side plates of said
gear pump housing so as not to extend through said side
plates of said gear pump housing whereby rotary dynamic
shaft seals, for said pump drive gear and driven dgear

shafts, are not required to be provided upon said gear pump

housing.

4. The gear pump assembly as set forth in Claim 2, wherein:
said gear pump inlet is defined within said inter-
mediate plate; and
said gear pump outlet is defined within one of

said side plates.
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5. The gear pump assembly as set forth in Claim 4, further
comprising:

a pump idler gear enmeshed with said pump drive
gear so as to be driven by said pump drive gear;

a pair of liquid inlet flow paths, defined between
said driven gear and one of said cut-out regions defined
within said intermediate plate, for conducting the liquid,
to be dispensed, toward said pump idler gear and said pump
drive gear;

a common liquid inlet cavity, defined within said
intermediate plate, for receiving liquid from both said pump
idler gear and said pump drive gear; and

a liquid outlet cavity defined within said one of
said side plates and fluidically connected to said common
liquid inlet cavity and to said gear pump outlet so as to
transmit the liquid, to be dispensed, to said gear pump out-

let.

6. The gear pump assembly as set forth in Claim 2, wherein:
said second arcuate portion of said driven gear

projects outwardly from an end face of said intermediate

plate so as to project outwardly from an end surface portion

of said gear pump housing.

7. The gear pump assembly as set forth in Claim 6, further
comprising:

fastener means projecting outwardly from said end
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surface portion of said gear pump housing for mounting said

gear pump housing upon the applicator assembly.

8. The gear pump assembly as set forth in Claim 7, wherein:
sald fastener means comprises first and second
fasteners projecting outwardly from respective end faces of

each one of said pair of side plates.
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9. A liquid applicator assembly, comprising:

a rotary drive shaft;

a plurality of drive gears mounted upon said ro-

tary drive shaft so as to be rotatable with said rotary

drive shaft; and

a plurality of gear pump assemblies for respect-
ively outputting predetermined metered amounts of liquid;

each one of said gear pump assemblies comprising a
gear pump housing; a gear pump inlet defined upon said gear
pump housing through which liquid material, to be dispensed,
is conducted into said gear pump housing; a gear pump outlet
defined upon said gear pump housing through which liquid ma-
terial, to be dispensed, is conducted out from said gear
pump housing; a pump drive gear disposed within said gear
pump housing for conducting liquid material, to be dispensed
from said liquid applicator assembly, from said gear pump
inlet toward said gear pump outlet; and a driven gear having
a first arcuate portion disposed internally within said gear

pump housing and disposed in enmeshed engagement with said
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pump drive gear for driving said pump drive gear, and having
a second arcuate portion projecting externally outwardly
from said gear pump housing for enmeshed engagement with a
regspective one of said plurality of drive gears, which are

5 mounted upon said rotary drive shaft which 1s disposed ex-
ternally of each one of said gear pump housings such that
each one of said plurality of drive gears is disposed ex-
ternally of each one of said gear pump housings, so as to be
driven by said respective one of said plurality of drive

10 gears mounted upon said rotary drive shaft of said liquid

applicator assembly.

15 10. The liquid applicator assembly as set forth in Claim 9,
wherein:
said second arcuate portion of each one of said
driven gears projects outwardly from an end surface portion
of said gear pump housing whereby said plurality of gear
20 pump assemblies are able to be disposed in a side-by-side

arrangement.

25 11. The liquid applicator assembly as set forth in Claim 9,
wherein:
said second arcuate portion of each one of said
driven gears projects outwardly from an end surface portion
of said gear pump housing so as to be respectively independ-
30 ently engageable with and disengageable from said liquid ap-

plicator assembly as a result of being respectively inde-
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pendently engageable with and disengageable from each one of

said plurality of drive gears mounted upon said rotary drive
shaft.

12. The ligquid applicator assembly as set forth in Claim 11,
further comprising:

a plurality of torque-overload release clutch
mechanisms fixedly mounted upon said rotary drive shaft and
respectively operatively engaged with said plurality of
drive gears mounted upon said rotary drive shaft for inde-
pendently imparting rotational drive to said plurality of
drive gears mounted upon said rotary drive shaft in a
torque-overload release manner whereby 1f a particular one
of said plurality of gear pump assemblies experiences an Op-
erational failure, remaining ones of said plurality of gear

pump assemblies can continue to operate.

13. The liquid applicator assembly as set forth in Claim 10,

wherein:
each one of said plurality of gear pump housings
comprises a pair of side plates and an intermediate plate;

each one of said pump drive gears and said driven
gears are respectively fixedly mounted upon shafts; and

opposite ends of each one of said shafts are ro-

tatably mounted upon internal surface portions of said side
plates of each one of said gear pump housings so as not to

extend through each one of said side plates of each one of
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said gear pump housings whereby rotary dynamic shaft seals,
for each one of said pump drive gear and saild driven gear

shafts, are not required to be provided upon any one of said

gear pump housings.

14. The liquid applicator assembly as set forth in Claim 13,
wherein:

each one of said intermediate plates of each one
of said gear pump housings has a plurality of cut-out regi-
ons defined therein; and

each one of said pump drive gears and said driven
gears are rotatably disposed within said cut-out regions de-
fined within each one of said intermediate plates such that
said pump drive gears and said driven gears are disposed 1n
a substantially coplanar manner with respect to said inter-

mediate plates.

15. The liquid applicator assembly as set forth in Claim 13,

wherein:

each one of said gear pump inlets is defined with-
in each one of said intermediate plates; and
each one of said gear pump outlets 1s defined

within one of said side plates.

16. The 1iquid applicator assembly as set forth in Claim 15,
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further comprising:

a pump idler gear enmeshed with each one of said

pump drive gears so as to be respectively driven by said

pump drive gears;

a palr of liquid inlet flow paths, defined between
each one of said driven gears and one of said cut-out regi-
ons defined within each one of said intermediate plates, for
conducting the liquid, to be dispensed, toward each one of
sald pump idler gears and each one of said pump drive gears;

a common liquid inlet cavity, defined within each

one of said intermediate plates, for receiving liquid from

both of said pump idler gear and said pump drive gear; and

a ligquid outlet cavity defined within said one of
sald side plates and fluidically connected to each one of
sald common liquid inlet cavities and to each one of said
gear pump outlets so as to transmit the liquid, to be

dispensed, to each one of said gear pump outlets.

17. The ligquid applicator assembly as set forth in Claim 13,

further comprising:
a drive gear manifold;
sald rotary drive shaft, having said plurality of

drive gears mounted thereon, extending through said drive

gear manifold; and

fastener means projecting outwardly from end sur-
face portions of each one of said gear pump housings for
mounting each one of said gear pump housings upon said drive

gear manifold in said side-by-side arrangement.
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18. The liquid applicator assembly as set forth in Claim 17,
wherein:
said fastener means comprises first and second

fasteners projecting outwardly from respective end faces of

each one of said pair of side plates.

19. The liquid applicator assembly as set forth in Claim 17,

further comprising:

an adapter manifold mounted upon said drive gear

manifold;

a plurality of control valve assemblies mounted

upon said adapter manifold;

a plurality of dispensing nozzles respectively
fluidically connected to each one of said plurality of con-
trol valve assemblies for dispensing ligquid material onto a

substrate; and

a plurality of fluid passageways defined within

said drive gear manifold and said adapter manifold for re-
spectively connecting said gear pump outlet of each one of

said gear pump housings to a respective one of said plural-

ity of dispensing nozzles.

20. The liguid applicator assembly as set forth in Claim 19,

further comprising:

a plurality of solenoid valve assemblies mounted
upon said adapter manifold and respectively associated with

each one of said plurality of control valve assemblies so as
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to operatively actuate each one of said control valve assem-
blies for controlling the dispensing of the liquid material

from said dispensing nozzles.

21. The liquid applicator assembly as set forth in Claim 20,
wherein:

each one of said plurality of solenoid valve assem-

10 Dblies comprises a pneumatic solenoid valve assembly;

a first pneumatic control line is defined within
said adapter manifold for fluidically interconnecting each
one of said solenoid valve assemblies to a respective one of
said control valve assemblies for actuating said respective

15 one of said control valve assemblies to an OPENED position;

and

a second pneumatic control line is defined within
said adapter manifold for fluidically interconnecting each
one of said solenoid valve assemblies to said respective one

20 of said control valve assembliés for actuating said respect-

ive one of said control valve assemblies to a CLOSED posi-

tion.
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