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(57) Abregé/Abstract:

A dispenser gun for selectively dispensing controlled quantities of viscous or semi-viscous materials, and In particular liquid
pesticides or insecticides, employs a vacuum driven operating system for discharging and reloading the viscous or semi-viscous
materials to be discharged. The dispenser gun is designed to create pressure differentials in adjoining chambers which, In
conjunction with a cooperating valve system, enables the discharge of precisely metered quantities of material and prevents
continued and undesired discharge or dripping from a discharge nozzle after a preselected quantity of material has been
discharged from the dispenser gun. The handle of the device includes structure for pre-selecting one or more predetermined
guanitites of material to be discharged from the dispenser in repeatable sequences. The dispenser gun also includes structure for
removably receiving a replaceable reservoir of viscous or semi-viscous material to be discharged from the gun.
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ABSTRACT

A dispenser gun for selectively d‘ispens:ing *contr\'olled
' guantities  0£ “viscous .or semi-v_iscous mat’eriéls, and in
particular liquid .pestiCides or inset':ticidés'_," empl,dys a
.Vécuum driven operating systenm for discharging and :_eléading-
t"he viscous or sé'mi-vis_cous’ materials to be discharged. The
dispenser\gun ls designed to create press'ur.é d°iffereﬁtials
in adjoining *chambers which, in _conjuhctidn . with. a
_cooperating valve systen, enables the discharge of precisely
‘metered qﬁuant-:iti,es of méterial" and ' prevents continued a'n'd
undesired _‘dis_charge or dripping from a disbharge nozzle

after a preselected Quantit_y of material has been ‘dischargeq._
fror'n.'the- dispenser gun. The hahdle .of the device includes
s'tructure for Npr'e-selec.:ting one oOr moré. prédetermin_ea
guanitites of material to be discharged from the dispense.r
in repeétable .séquences. _'i‘he disp-énser ‘gun aiso includes
structure for 'temoVably r.‘ec':.e.-iving a replacéabxle fes}ervqj_r o.f‘..
viscous or semi-viscous material to be \disch'ax;:ged from the

qgun.
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Dispenser Gun for Viscous or Semi-Viscous Products

BACKGROUND OF THE INVENTION

The present invention is directed to dispensing deviCes.
for discharging predetex?n}ined- gquantities of. viscous . c‘r-
semili-viscous -materials from' the nozzle of a guﬁ-like device
S ~ having a manually a.ctu"ated trigger structure for selectively
discharging the mat'eria-ls‘ from the gun. In p.ar\tic'ular,‘ the
discharge device of the present inv.ention 'is primarily
adapted for the application of relatively Sma'llr: guantities .
of viscous or semi-viscous liquid insecticidesorpesticides:
. 10 to be app,l'ied to relatively small target areas :m aC‘C‘l:lrate.

aﬁd repeatable seQuences,

The following United States patents represent typlcal :
prior art dlspensamg dev1ces ~ for dlscharglng llquld
materlals, including v1scous or seml—V1scous mater1a15° U. S..

15 patent Nos. 3,141,583; 3,517,688; 3,545,680 4,062,480;
4,083,474; 4,39.4,..945; 4,531,91‘2; '4,678,107; ~ 4,809,885; '.
4,821,927; 4,92_3,096; ' 4,991,747; 5,622,5,63; 5,064,098

5,065,910; and 5,137,187.

It 1is man- object— of the present inventi’oh to.‘o.irer'con‘le

20 'disadvantages o'f" t‘he known prior art -.dispensing | guns. 1In

particular, the discharge -devic'es encompassed within the .
scope of the present :mventlon prOV1de manually actuated

_ dlspensa.ng guns 1nc1ud1ng means for :presettlng selected
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quantltles of mater1a1 to be discharged from the device, and
assurlng that the prec:Lsely nietered quantlty of dlscharged
.materlal_ are ‘ a_pplled in repeatable ‘ sequences ~at the
selection of the user. The .'dispensing, gun is '.adapted to
operate as a vacuun "driven‘ system, and ‘includes .suct‘ion
genefating means for evacuating a dischar-.ge. chamber to
preveht dripping of materiai' from the gun after the desired
quantity- of material has been 'discharged. The dispensing gun
1s particularly adapted to the discharge and applicatidn of |
viscous ' and semi~vis<:ous materials, . and 1in ' partlcular, |
lquld pestlcldes and insecticides, which, by. the nature of

the products ’. prec:Lsely measuredq, relatlvely f small

quantities of material are discharged and 'applied to well

defined and closely confined target locations. It is the
further object of the present invention to provide a

dispensing device including means for adjusting one or more

- of the preset quanti‘ties of material dischargeable from the

gun, and further providing means for readily enabling the
user to discharge the same predetermined quantiti‘es .

material' from the gun li'n easily rep_eatable selected

- seguences.

Other objects and advantages of .the present inventi'ori

will become apparent from the following discussion in

‘conjunction with the accompanying draWings.
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The preseht invention provides a manually Oper'ated' -
trigger ac_tuated gun—-like' dispensing device for seléctively
discharging predetermined\qudntities of mater'iél' ' thtough a

5 discharge nozzle for appl’iCa'tion of the .di\scharged material
to a predetermihed ﬁarget location. The diSpensing ‘device
is parﬁicularly adaptéd t¢ selectively‘dischargeqne or more
preselected, relativeiy small quantities of .vis;c'ous' oxr
‘semi-viscc$us material, particularly liquid insecticides or .

10 pesticides or other similar materials, in preci‘selyl met_ered ,

'adjustable'quantities, and in readily repeatable,Seunnces.

The dispensing deirice includes a housing.-.s'et-:t_:-i'on fOr"

§ removably receiving .a replaceable conta'iner, holding the

méterial to be dispensed from the device. A - manually

15 | actuatéd,: spring ‘piased trigger 1is includéd within a handle
section of the device, ahd means‘are provided fof adeSting'.

and 1imiting the relative movement of the trigger té

discharge one or more different predetermined quantitiésof~ -
material from a forward dischz;lrge nozzle of th'e | d'is\pensing ,

20  device. Actuation of the trigger advances a pigton in a

forward ,dix.'éction t-o expei either viscous* or ‘s.e*mi-viscouxs

material fronm' a forward. discharge chamber of the d‘i’spehéing

device by- delcreas'ing- thé volume of the forward chamber and

‘increasing the pressure therein, and to subsequehtl\y draw
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additional material into th-é' discharge chamber through the_
creétion of a ‘partial vacuum as the chamber volume expand's' |
when the pisto'n\ retracts into' its relaxed pos.ition; as a
result of a resilient 'bias applied thereoh.'- Material_
remaining iﬁ the forward hoéile and not discharged thereffom
during jt:he forward discharge stroke ot the piston 'i's‘ .drawn

back 1nto  the forward ' discharge ‘ chaniber‘. ~ around a

-d‘isplaceabl,e flap covering a -forward outlet opening in the

discharge chamber. The flap is displaced by the .partial _

vacuum created as a result of the rearward return movement

of the piston towards its relaxed operating' position,

thereby -avo'iding the undesirable accumu‘lation' . bf,

non-discharged residual material in the discharge nozzle and

“the resulting continuous discharge of dripping material.

after the piston has completed its forward discharge stroke.

Accordingly, both the discharge of material from the
discharge chamber during the forward piston stroke and the
reloading of the discharge chamber (including -'both the

forward evacuation of material from the re.arwardly diﬁsoposed"

supply container, and rearward evacuation of any residual
‘material remaining in the forward discharge nozzle from the

previous discharge stroke) during the return piston stroke,

is accomplished by a system which is primarily vacuum driven
as a result of the creation Qf‘pressure'differentials in'the-

dischargejchamber,
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| -The\ .d.iSpensing’ ‘device. of the \ préserit in?ention is
adapted to discharge precisely measured .quanﬁities ',o_f
viscous or semi-viscous  materia1, preferably relatively
small quantities of inéecticide or pesticide, .in .a
5 repeatable sequence. The dispensing devicé employs
structure and and operativé relationshipNCf: structure,
including an adjustable volume discharge chamber with a
c:oopefating' rear valve and forward flap, to both diScharge
précisely meésure small guantities of viscdusior'
10 Ssemi-viscous materials, and to automatically " re'.lo.ad' the
“dis‘charge chambe;r‘ by evacu.a'tion of material from the
| .rearwardl.y positioned 1liquid reservoir and bS( 'simult'ane-ou_s-
evacuation\ of non-discharged material "fr\om\' t'h.e f__o'rwardiy
positioned discharg'e nozzle. Although thé. dispenSing de'vice"
15 of the present inVenticn is ihtended to apply .relativel-y*
| smali guantities of viscous or semi-viscous insecticide or
pesticide, it is nonetheless within the scope of the
invention to use the device for applying materials other _. ‘

than insecticlides or pesticides.

20 ' In the.preférred embodiments of the invention,“ ,i;.he rear
‘end of the product tube received within ﬁhe .*diSpénsing, gun
is crimped to provide stop means for fetaining- a discharge
piston secureiy within the -product tube. The 'ada'pte'r

"receiving the product tube 1s p:f’ovided with :means for
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Venting air from the adaptef as the adapter’and_p?oduct tﬁbe
are removably received Within thg'pump_;hpusing'-of the
'dispensing device to prevent air f.rom mixing ﬁith the -
product. A cap whi¢h  15- rémovably mounted over' the
discharge end of the product tube and adapter before the -
prodﬁct. tube and adapter ‘are received ”within' the pump
hou\s;ing of the device, i-s' also provided with vent means to |
..,‘prev'ent air from mixing with the. product within the tube
"while the cap is moun'-téd \i‘.oi the discharge 'énd'-' th_éreof .
~ Venting ' means provided in the adapter and the cap pfevent
air from belng entrapped wlth the product in the tube and-
.av'oid the potential. undesirable 1loss of prlnie to the ;Sump |_
which might_ otherwise 'res'u‘lt from air mixing\ with the_

product within .the tubé.

In accordance with a further embodiment of the
present inventibp, there is:provided in a device for
dispensing.selected gquantities of liquid prdduct, Said..
device comprising a housing having an inlet end defining.
an inlet opening and an outlet end defining a discharge
opening, and pump means for causing said liquid-product'to
flow between said inlet~opening and said'discharge opening
of said housing, the improvement comprisiﬁg: a product
reservolr removably mountable to.said housing'inf1uid
communication with said inlet opening définedin'said‘
housing, said product reservolir including a piston

received therein for discharging product fronlsaidpproduct
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reservolr, said product reservoir including stop means
proximate to a rear end thereof for preventing rearward
movement of said piston beyond said stop-means, said product
reservolr removably received within an adapter, said adapter
being removably mountable to said housing in an operating
position therein for providing fluid communication between
the product within said product reservoir and said inlet
opening of said housing, and means for venting air from said
housing as said adapter and said inlet opening of said

housing are moved 1in a relative direction towards each

other.

In accordance with yet another embodiment of the
present invention, there is provided in a device for
dispensing selected quantities of liquid product, said
device comprising a housing having an inlet end defining an
inlet opening and an outlet end defining a discharge
opening, and pump means for causing said liguid product to
flow between said inlet opening and said discharge opening
of said housing, the improvement comprising: a product
reservolr removably mountable to said housing in fluid
communication with said inlet Opéning defined i1n said
housing, sald product reservolr including a piston received
therein for discharging product from said product reservoir,
salid product reservoir including stop means proximate to a
rear end thereof for prevénting rearward movement of said
piston beyond said stop means, said product reservoir
removably receivable within an adapter, sald adapter being
removably mountable to said housing in an operating position
therein in fluid communication with said inlet opening
defined in said housing, said adapter defining an outlet
opening for discharge of liquid product from said reservoir,

and a cap removably mountable over said outlet opening of
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sald adapter, said cap defining therein means for venting
alr from said adapter when said cap is mounted to said

outlet opening in said adapter.

In accordance with yet another embodiment of the
present 1nvention, there i1is provided a device for
discharging material from a housing in response to actuation
of a trigger, said device including the housing, the
trigger, and a handle extending.frém sald housing, the
trigger being selectively movable relative to said handle,
and means for discharging a preselected quantity of material
from said housing in response to predetermined movement of
sald trigger relative to said handle; said device including

means for adjusting the range of movement of said trigger

relative to said handle for varying the quantity of material
to be discharged from said housing, said means for adjusting
including an insert on said handle, said insert adapted to
receive an<adjustment'member extending into said handle

through an opening defined in said insert, said insert

‘including means for adjusting the distance which said

adjustment member extends into said handle, and a trigger

stop mounted to sald trigger and movable therewith such that
salid trigger stop abuts against a forward end of said
adjustment member to limit movement of said trigger relative
to said handle, said trigger stop defining an opening
therein, and means for selectively adjusting the position of
sald adjustment member extending into said handle such that
sald adjustment member is in or dut of alignment with said
opening, wherein said maximum movement of said trigger

relative to said handle is permitted when said adjustment

P

4t

ember 1s aligned with said opening in said trigger stop and

sald adjustment member is received within said opening.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 of the drawing illustrates a sectibnal view of

a dispenser gun in accordance with the present invention;

FIGURE 2 of the drawing illUstratgs the forward portion.
of a discharge chamber of_’the dispenser gun shown in Figure

 1;

FIGURE 3 of the'drawing illustrates, in perspectiVe, a
portion of the handle section of the dispenser gun whicﬁ
acts as an adjuStable stop élément for metering the quantity :
of material to be discharged.from;the diSpensing.dévice upbh B

~actuation of a trigger element;

FIGURE 4 of the drawing illustrates a rear'elevational
view, in section, of the dispensing gun shown in Fi‘g'ur'e 1.'
illustrating a removable reservoir retained Within the  .
housihg and an adjustment'element'on thé hand1e se¢ti6n ft&'
setting a predetermined gquantity of 'material to be
discharged from the dispenser gun upon actuation of the

trigger of the gun;



10

CA 02453911 2004-01-28

50250-4D

- FIGURES 5A and 5B illustrate a .further modification -of
the product tube providing means for retaining a discha_rge-

piston therein;

FIGURES 6A and . 6B 'i'llLIStrate_ venting means in the

- product tube adapter to prevent air from mixing ‘with

product within the tube during the mounting of the product

- tube and adapter to the pump'houSing; and

FIGURES 7A, 7B and 7C illustrate a cap removably

‘mounted to the discharge end of the product tube including

venting means for preve-nting' air from mixing with the
product within the tube during mounting of the cap to the

'tube.
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DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS OF THE INVENTION

The structure and operation of a dispensing device in
accordance with 'the present invention will now be described
in greater detail with rbespect to the accompanying drawing

figures.

Figure 1 of the drawing illustrates the preferred
embodiment of a dispenser device for viscous or seml-viscous

liquids in accordance with the present invention. The

.~ dispensing device includes a longitudinally .extending

| housing sectlion generally designated by the reference

numeral 1A, a rear end cap 1 pivotab‘ly mounted to the rear

"of the housing 12 for removably‘ mounting a reservolr 2

containing a viscous or semi-viSCOUS liquid m'atef.ia_l to thé.
hou'sing 12, and a handle Sectiongenerally designhated by
reference numeral 25A eXtending downwardly from the lower '
surface of the-housing 1A. A discharge needle 16_defining-a -
discha‘rge openling at the forwardmost end _ther.eof extends
frorﬁ é' nozzle cap 15 mounted to the forwardmost end of t.he

dispenser housing 1lA.

An adapter 3 and an adapter O-ring 4 'are" provided as

part of the forward assembly of the discharge " end of the

removably mounted liguid containing reservoir 2. _Aicy1inder

5 surrounds the O-ring 4 to firmly maintain a sealing

engagement of the discharge end of the product reservoir
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. conta'iner 2. A hoilow -p'ilstoni 6 defihing- a centrally

disposed bore extend:mg therethrough is mounted forward of-
the discharge end of the reserv01r 2. and the bore of the
piston 1s 1n substantlalhaxlal allgnment w:Lth the tapered
discharge end of the,reservolr 2. In th:L_s manner, as will
be diSous'sed in greater detall below, liguid from_.' the

reservolr 2 flows from- the discharge opehing :in the

'reservoir in a substantially straight or longitudinal path

dlrected forwardly 1nto the centrally dlsposed bore deflned

in the piston. A portion of an outer surface of the plston

6 defines a notch or recessed section for receiving the

remote end of a steel trigger bar 18. As W.‘Lll also be
discussed in greater detail below, the .coupling of the

trigger bar 18 to the piston enables selec_tive movement of

the piston upon actuation of the trigger to discharge

.~material from the forward needle 16.of,the dispensing gun.

A palr of "OQrings 7 are disposed around the outer

surface of the piston 6 to provide sealing engagement

therewith. The forward end of the central‘-ly disposed bore

-deflned wlthln the plston 6 terminates in a check. valve 9

“which :anludes an O—rlng 8 to enhance the seallng 1ntegr1ty;.'

of the valve. The check valve 9 1ncludes a -longltudlnally_. |

e’xte_nding spring 10 which exerts a ;reSilient force“ on' the

~ ball valve 9 to maintain the valve in a sealling reiationship 
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‘against the forwardopened end of -the centrally disposed -
longltudinally extending bore deflned w:Lth:Ln the piston 6.

Accordlngly, the spring 10 ‘in its relaxed normal operatlng
position, will maintain _the oheck valve in a cdlo‘s.ed position

~to seal the forward end of the bore defined in the piston.

A forward discharge chamber 32 is defined between a
pair of opposed, longitudinally extending sidewalls 33
fixedly mounted relative to the housing 1A;--The rear end of

~the discharge chamber is defined by the forward end of the

- piston 6, includihg the ball valve 9 seated in the forward

discharge end of the bore defined within the "pi,Ston; The

forward end of the .discharge chamber is defined by a flap .

- valve assembly comprising a flap housing 12 ahd a flap

element 13 movably secured to-'the forward end of the flap
hou51ng 12 and adapted to selectlvely cover one or more
bores defined 1in the forward end of the flap hous:mg and‘ ~
extending therethrough in fluid communlcatlon with the.
discharge chamber 32. The flap 1s mounted to the forward
surface of the flap housi'ng. by' a rivet 14. 'I;he-.' forward

assembly of,the dispensing device further comprisesla'collar

17 mounted around a portion of the tapered forWard end of

the housing section 1A, and a nozzle cap 15'- extendlng
forward of the collar 17 and prov1d1ng means for mountlng '

the dlscharge needle 16 therein such that the dlscharge-
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needle 1s in substantial alignment ‘with the substantially
axially directed flow ofmateriai from the forwarddiSCharge'

chamber 32, as will be discussed 1n greater detail below.

' ‘The handle section 2'5A\of _the dispensing gun ge'nerally

 comprises a downwardly extehding handle 25 fixedly mounted

relative to the longitudinally -.extending housing 1A. A
movable trigger section 19 1s pivotably mounted-relative to

the handle \section 25 by a pivot pin 20. Relat*iV-e m-ove-_m'e.-n.t.'

- of the trigger 19 towards the handle 25 results in forward

movement of the trigge‘r';‘ba_r. 18 to advance the piston 6 ‘which
is coupled to the trigger bar in the manner ’previou's'lyf
described herein. A trigger spring 26, which is mounted to

the handle section 25 by means of mounting screws 27,

resiliently biases the trigger 19 away from the handle

section 25. Accordingly, when manual pressure is released -

from the trigger section 19, the trigger spring 26 causes

movement of the ‘trigger 19 _away from the handle section 25,‘1

which 1in turn causes the piston bar 18 to retract the pistoh:

6 rearwardly in the housing section 1A to supplement _the.

- resilient force also applied in a rearwardly direction to

the piston 6 by the spring 10 as previously diSCUSsed,

Still re.ferring to Figure 1 of thé drawing, the handle

~ section 25 includé_s a threaded insert 24 directed into the

- 13 -
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"handle for receiving an adjustment screw 23 in an opening

defined in the insert. The adjustment screw cooperates with
a trigger 'stop 22 fixedly mounted on the trigger 19 and
pivotably movable therewith, to adjust the maximum permitted-

range of movement of the triggeir section 19 relative to the

" handle section 25 to control the quantlty of material

dlscharged from the dlspenslng gun by controlllng the extent

of movement of the piston 6 1nto the dlscharge chamber 32.

As more fully.illustrated by Figure 3, theftrigger:stop,
22 is formed from a vsubstanti-ally U-shaped *_bar_ having_ a
middle section 40 and two opposed sidewalls 41 and 42. An

openlng 43 is defined' in the approximate '-center of the

middle section 40 of the stop element 22. vThe,opening 43 is .
suff.lc:Lently large to recelve therethrough the adjustment.

B screw- 23 ~extendilng 1nto the handle sectlon 25 when the

trigger 1is moved relatlve to the handle and the adjustment
screw 1s aligned with the opening 43 in the trlgger stop 22.
When such alignment occurs, the | trlgger is movab_l-e through

its maximum ‘range relative to the handle. When more

?_restriCtive movement is desired the 1nsert 24 '1s movable

| : relatlve to the handle 25 and the trlgger stop 22 such that

the openlng 43 is no longer in -allgnment with the adjustment

screw 23_extend1ng into the handle. (The manner in_whieh the

insert 24 is movable relative to the trigger stop 22 is

- 14 -
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further describ_ed in the discussion 'of. Figure 2').‘. 'v.‘vhe'n -t_he'
screw andopehing are out of élignment, relative'movement of
the.ttigger'towards the.handle isimpededby,thescrew whiéh'
abuts against a closed surface portion of the'middle\section\
40 of the triggé.r stop 2\2, as illustrated by the reference
numeral'23’ in Figure 3. The extension of the screw 23 into
the'héndle-section 25 is vériable_so.as to adjﬁst the range
5f relative movement between the trigger | an,d' the handle
before said relative movement is stopped by the abutment of_~'

the fofwéi‘d end of the screw 23 against the.-St_op 22. In

~ this manner, the quantity of material discharged from the

dispensing dévice is \iariable- by adjusting the range of
maximum relative movéinent bet'v}een the trigger .a\nd- the hand‘le~
which directly co'rfesponds to the forward movement of 'th'e\
piston 6 1in the housing 1A thch also corresp-c.mds to the
quahtity of material discharged from the dischargé. ch_a“mbe_r'
32. Acco_rdingly, the predetermined guantity of mat'e-fial to
be di.scharged from the dispensihg guh is controlled and' '
selectively adjﬁsted as a result of cooperation between the
position of the-trigger st6p zérelative to the inéert 24 on

the handle 25, and also the distance which the adjustment

~ screw 23 extends into the handle section 25.

Referring to Figure 2 of the drawing, a rear

'elevational vView Qf' the .dispensing gun 1is *illustrated'

= 15 -
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partially in section. - The handle . 25 .is. formed from two
separate ‘halves 2_9 an’d 30 which afe ,mated‘ together by
conventional fneans such as the coliar 17 . .il'lustrated :m
Figure 1. A rectangular opening 45 is defined generally in
the center of the handle 25.. A slide eiement 44 is moVable
withihthe opening 45, and the slide 44 carries the'threaded
insert 24 for receiving the adjustment screw 23 (See Fig.
1). Accordingly, mo{rerhent of the slide elemeht 44 1in the

opening 45 relative to the handle section 25 cerrespondingly

- moves the threaded insert 24 and the adjustment - screw

‘received therein, selectively into and out of alignment with

the opening 43 in the trigger stop 22 (See Fig. 3). As
previously dis‘cussed, axial alignment a’r_id ..non'-align'ment ef
the adjustment screw 23 carried by the handle 25 with the
opening 43 1n the triggerstopzzdcerriedby the trigger 19

controls the maximum permitted range of relative movement

between the trigger 19 and the handle 25.

’Still'referring to Figure. 2, the housing 1A removably
receives a product container tube 2 when the reer'end cap 1

hingedly mounted to the rear of the housing is pivoted into

an open position. The housing defines two opposed

extensions 292 and 30A for removably receiving c0mplementary
configured grooves in hinged cap 1. The complementary

configured extensions and grooves assure a firm friction fit

- 16 -
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between the hinged cap 1 and the housing 1A. The ’produ'ct. .

container 2 is then removably received within housing 1A and

~the hinged cap 1 1is pivoted into its closed ‘posit,'ii_on as

illustrated in Figure 1.

-The operation of the diSpensing gun 1in accordance with

- the present invention will now be discussed with reference

to Figures 1 and 4 of the 'drawing. . . Referring first to
Figﬁre 1, ,actﬁation of “the trigger 19 by ma-nu“a'l movement
thereof towards the handle 25, against '.the bia'.s‘. of txfi:gger
spring 26, .caus‘e's forward movement of the trigger bar 18..
The trigger bar 1s .couple,d to the piston ‘6, as previously
described, ‘such that ad\}ancement of the trigger'. driv‘és th.e-'a

piston forward in the housing in a direction--to#gards the

‘discharge needle 16. More spec:ifically,' as the piston 6

~advances forward 1into the discharge chamber 32, the forward

end of the bore extending through the piston is sealed as a
result of the resilient force'applied on a cheC}( valve S by.
a valve spring 10 to seat a'ball_on the disCharge'end of the

bore to seal the forward .end of the bore ‘defined in the

piston adjacent to the discharge chamber '32.  Forward

movement of the piston into the discharge chamber 39

decreases the volume of the chamber, thereby incr'easing the
pressure therein, to force material within the chamber

forwardly through a plhrality of di"s'c'harge 'portsl-SO and 52

- 17 -
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(illusfrated by Fi’gure'..4) defined in the 6ut1-et 'é'hd of the
dissharge shambef. The'material flows through the discharge
needle 16 and is discharged from the dispsr.nsing gun and
applied to a predeterminéd '.target area. ' As - previously .
disc:_ussed., the relative 'msvement of ths trigger 19 towards
the handle 25 is adjustabletocontrol the fbtﬁard movement
of thé ‘piston 6 1into \ thé discharge chamber ,32, thereby
cbntrollihg the quantity. of material discharged from the

dispensing gun in response,to actuation of the,trigger.'

Figure 4 of the drawing illustrates the forward outlet
end of the discharge chamber 32 in greater detail. A
forward discharge end wall 48 defines at least one discharge
pért (.50' 52) . A displaceable flap 13 lS mounted to "the

outer surface of the forward _end' wall 48 by a rivét 14, and

~ preferably at least one discharge outlet port (50, 52) is

disposed on.eachfside_of'the.rivet 14. The flap housihg 12;[....
as 1lllustrated ih Figﬁre 1, defines the7dis¢hargs chamber32..
betwee-n'- the opposed sidewalls 33 and the fOrward:' end wall:.
48. The flap.isformedfrom a pliable matefial, pfeferably~
~a latex material, having a thickness in fhe' Order. of
1/30,000 inch;~ As'the prsssure'in ths discharge chamber 32
is increased by the forwa':-d mdvement_" of the piston_ 6-,. the
material withiﬁ the discharge 'chamber 32 is forced .tc'a flow

" forwardly thr‘oi:xgh- the outlet ports ('50, 52) 1in thé " end wall

- 18 -
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48, <displacing the :-pottions' 'of. the 'fla'p 13 covering_ the

' poi‘ts; so that the material is discharged through the outlet

ports. The discharged material flows through the ports and

into the forward needle 16, to be discharged from the

dispensing gun.

After a predetermin_ed ‘quantity of material has been

discharged from the dispensing gun as described above (the

gqguantity of discharged material.having'been preseleqted as a

result of adjustment of the trig-ger control means pre'v'ilously _

discussed herein), the trigger 19 1s forced to move 1in a

direction away from the handle 25 as  a resu-'lt- of the

"resilient force applied to the trigger by the tri'gger' sprin'g'..

26. The relative movement of the ‘trigger _in. a d’irection .

- forwardly away from the handle 2'.5' causes the triggér bar 18

- to be' retracted in a direction towards the _rea‘r of the

longitudinally extending housing 1A. The rearwardly-_.
ret_racted movement of -the trigger bar ;:'atises rearward .
movement of the coupled piston 6 relative to the disc':harg'_e' .

chamber 32. The rearward moizement of the pi*st'on 6 1is

further SUpplémented by the resilient force applied by the

valve spring 10 on the forward end of the piston 6 as the

‘valve spring returns to 1its relaxed pos'_ition.' As the piston

6 is moved in a rearward direction, the discharge chamber 32

increases in volume, thereby decreasing the ' pressure
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‘therein.. As a result of the_ reduced pressure 1n ' the -
discharge 'ehamber 32, suction .ie generated drawing material
from the diecharge outlet of the rearwardly diqused‘ pr;odu_ct
container tube 2 forwardly.through the bore in thepiston 6;

5 and 1nto the'forward discharge chamber 32. The forward flow
of material through ihe bore in the piston as .a result of
the reduced pj:essure in 'the discharge chamber causes
di_splacement‘ of the b'all valve 9 from ' the va;ve 'seat to
unseal the -fdrward dis-c_:harge end of the bo_re- 1n "the ‘piSton .

10 to permit flox-} of material from the ..bere and ~into " the

| fo'rward diseharge chamber. Simultaneously with the f.erward
flow of'.material from the- rearwardly 'disposed‘ prbduct.
container tﬁbe 2, resiaual material which may 's'ti'll remaiﬁ
ihthe discharge needie 16 (or in otherpesitions fofward of -

15 the discharge chamber 32) i's. drawn rearwardly i into the
discharge chamber 32 as a result of the decreased preesure,_
within the discharge Chamber. The.material drawn rearwardly
displaces the flap 13 so as to enter the dischai‘ge chamber | '
32 through the-ports 50 and 52. Directiohal arro'ws 54 of

20 Figure 4 illustrate the forward flew of material" 'out from
the discharge ports (50, 52) towards ' the forwar.d' needle .16,

- while directional -arrows- 56'. illustrate the -path' ef fluid -
flow of ‘ materiali from thfe discharge '. needle baek -i'n'tfo ~the
discharge chamber 32 throﬁghgthe ports -(50,. ' 52); In beth

25  directions of flow, the pressure:,Wdifferential in the
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discharge chamber causing ' the flow of material also
displaces the flap 13 to open ‘the ports (50, 52) to enable
flow of material -through the ports both into and out of the

discharge Chamber 32. Accordingly, the decreased pressure

in the discharge chamber 32 'resulting from the re‘ar"ward

movement of the piéton 6 reloads the discharge chamber with

material to be subsequently discharged from the dispen'sing )

‘gun by both drawing material forwardly from 'thé rearwardly

disposed product container 2, and simultaneouSJ.y _drawihg ‘

residual material remaining in t-he needle 16 rearwardl,.y:' back

‘iri.to ~the discharge chamber 32. = The rearward flow of

residual‘ material .also_ serves to prevent ' dr'ibbli'ng or
dripping o.f this materi‘al from the needle 'to _‘ as‘sure thaf
only precisely meas'ured quantities of material are applied "
.dﬁring the discharge phase of the dispensing gun 'only .whe"n

the trigger is actuated by the'user;

It ‘ is app.arent from the above discuss'ion that the
dispensing gun ih a¢cordance'with the present\ihvention.is a
vacuum dfiven_ system which is adapted ’to' effiéiently
discharge and deliver precisely meteréd' .. -pi.e-é'élected
quantities 'ofl material to' be applied to a targe.t area 1n
repeatable sequences. The . system is designed. . tcﬁ operate.

primarily on pressure differentials 'generated ‘within the

dispensing apparatus, causing fluid rfiow, in a substantially

-21.-
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iinear direction thrcugh tﬁe gun h,o'us-i,ng-. "I"he' diSpensiﬁg
guh \' inc':iudes‘ . cooperati.ng structure for automatically' ‘
reloading the discharge chamber for \subsequ‘entdischerge of
material, said reloading .occurring simultanectiely _frcm a
rearwvaxrdly ‘disposed .prcduct reservoir _. container, and from
forwardly di‘spcsed residual material remeini‘ng‘ 'in the device
from .'a prior discharge 'proced‘ure.'- The residual material
drawn back into the discharge chamber from the forward
discharge _needle of the device acts to prevent 'd‘rippirig‘ or |

dribbling of this material from the dispensing de_vicet after

a discharge sequence. In this manner, precise and

p.:r\:_eselected qu.antities ~of meterial will be_ delivered from
the ' dispensing device du_fing a s\ubse\quen\t ‘ discharge '
' cperatio.n. A displace_able flap 1is .prcvided' to ‘\removably.
cover at least one outletpcrt,defined at the forward end of
the -discharge chamber by 'ccOper’ating ‘'with increased and
decreased .pressure genereted in the discharge chamBer by '
advanced and retracted movement of the d_ischarge 'pistcn\ in

responée to actuation of the trigger.

Preferably, the dispensing gun is designe‘d'todeliver
precisely metered'materials in quantities as sma'l'l as .007
grams 1n repeatable sequences. The _adjustment- means for
controlling the range of .rel}ai':i-ve. mcvement betweien- the.

‘trigger and the handle of the dispensing gun to 'preselect '

- 22 -
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the ‘quantity of material " to be di\Sch‘arge'd from the

dispensing '.gun, assures that materials will be discharged

from the dispensing gun in the same presele-cted quar_it_it_ies"

in repeatable sequences, as. is desfired. by the user. The
control means. also enables . adjustment of the preselected

quantity ‘of ‘material to bé ‘discharged during' 'a.ctu.atiOn\ of

' the trigger, at the selection of the user. The dispensing

| ‘gun is designed such that relatively large movements of the

trigger relative to -th-é, handle are translated into |

relatively small displacements of the piston -intd_ " the

discharge 'c'hambér' to enable the precise discharge of small '

guantities. of product. ‘The dispensing ‘device is. also

~designed such that flow of material through the disp'ensing\

"hOUSing - is substantially 1linear to promote ‘e"ffi.c.ieﬁt a

discharge of material from the vacuum driven device.

- Although the device' is primarily adapted to discharge
viscous and semi-viscous material including pesticides and

‘insecticides, it may nonetheless be used  for dispensing

other\types of material.

Figures 5A and 5B illustrate a further mod'i'fication of

~the dispensing gun in accordance with the present invention.

Figure SA 1s a side elevational view, 1in -section', of the

product tube 2 including a tube piston 60 received therein.

‘The piston is movable within the product tube in a forward

- 23 -
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.'dir'ecti'c‘m towards a ftont- diSch‘arge. nozzle 62 'to" .discharg.e
prbauct 64 stored withih. the tube. | The tapered forward ':.
discharge end 6'6 of the product tubei is threédably received
within a cofrespondingly c'Onf'ig\ired out’ér adapter 68, and a
5 frohtwardly mbunted O-ring 70 seals the 'front discharge end

72 of the outer adéptet.

The COmbined stru‘c'ture of the produc_t tu-be, 2 received
withiﬁ the outer forward adépter 68 is it‘self ' removably
_received\within' the pump housing of the dispensing :devicé\of \-

10 .-t-he prese;nt invention as discussed with -'respect't::o Figﬁfe 1.
At least one dextent 74 is formed in the product tube 2 by
inwardly crimping at least one portion of “the pféd'uc;ﬁ tube
‘behind the position of the tubé 'p:;Ls'ton 60. As illustrated
in Figures 52 and 5B (which is a cross-section taken a'-ldng\'

15 -line 5B ‘o_f Figure 5a), _. two sepa'fate'cri'mped port-i_ons 74 'afe
defined on the circular outér periphery of ' the product tube
‘2'. The crimpéd _porti'ohs 74, which are spaced ’aﬁart from
each | cther by an angle of ap\proximately‘ 1(50 \ degrees',.
provides ' stop- méa'ns for ,.déf_ining the 'rearmc}st prition of |

20 the tube pisfon 66 relaﬁive to the product lt’ube 2. In the

. ~event that forces or pres;s'ure are inadvertantiy _applied to
the center of the product ‘_tube "causiﬁg fiUid press\ur_e to be
_exerted .rearwwafdly on thé | tub.e\'piston: 60, the s\\top‘ means ’74

prevent the tube piston itse\lf from'_‘béing propelled out from
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the rear of the piston tube which would thereby result in

loss ‘of the ,prod'UCt 64 through the rear end of the product .

tube 2.

Figures 6A and 6B disclosed further modifications to

the combination of the adapter 68 and the .p.roduc:t tube 2

received therein, as illustrated by Figure 5A. Figure 6A

illustrates the adapter and produt:t tube in an operative
position removably received within the'pump housing.s.of'the”

dlspens:mg device 1n accordance ‘with the present invention

(See Figure 1 of the draw:mg) Flgure GB 111ustrates the'

forward end of the product tube, including a diSCharge_
orlflce 76 defined by a forward rim 80, in a non-operative
position in which the product tube 2 1is not retained within

the product tube adapter 68 by the complementary screw

threads 78 When the forward end of the product tube 2 1is

screwed 1into the product tube adapter 68 by the threads 78,
as 111ustrated by Flgure 6A, a rearwardly extendlng annular
protrusion 82, ‘defined 1ntegrally on the produCt tube'.

adapter 68, abuts directly against the rim pOrtion-SOjof the

| -front end of the product tube, sligh-tly’ displ'aCing ‘the rim

'in a rearward dlrectlon. In this manner, an. airtight seal

is formed between the forward end of_ the product tube -and
the adapter when the product tube is received within the

adapter 68 to'avoid any leakage or prevent the introduction
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of air as the liquid produ_Ct 64 flows 'thrdugh_ thg—i "\d'is"char'ge'
orifice 76 of the 'product tube and into a product Chamb,er 84

defined by the adapter 68, gs_-discussed 'below.: .

Still referring to Figure 6A, the product tube adapter
68 defines a central chamber 84 for receiving product 64

from the product tube, When the product tube 1is received

‘within the adapter. The chamber 84 defined by the adapter

is aligned at the rear end thereof with the -'orif-ic‘e" 76_'

d‘efine'd at the forwéfd end of the product ‘\t‘u_be, and is

\‘éligned with a hollow bore 86 defined within the punp

housing 5 at - the.' .forward. ‘end of the "'char't\nbe'r" - 84.
Accordingly, in operafti.On of the d*ispensing'-deﬁice, 'proc'lu'cf:
is discharged from tﬁe‘ product tube 2 th‘rough the forward ":
orifice 76, into the chamber 84 and,-througﬁ\ the hé‘llow bore

86.

When the discharge device is in its operative position,

the product tube and adapter are re'movably" received \.withiﬁi"

‘the -'pump housing 5, as illustrated by Figure 6A. ‘ The pump
- housing 5 and the adapter 68 ‘are cohfigured ._s_d' as to define

- venting means’ thereb\etwe‘en_, lllustrated bY' vent ".groove 88.

As the product' tube and adapter: are a,dvanced | fOrwardly into

fhe rear portion of the pump housi‘ng S for reinovably

- mounting the tube-__and'- adapter to the pump housiné (és', for

- 26 -
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example, after the tube has been removed to be refilled with
product), air occupy:mg the space at the rear of the pump
housing 1is vented through the ‘groove 88 as the adapter is
moved into its operatlng p051t10n relat‘1ve to the rear 'space

defined at the rear end of the pump hous:.ng In this

manner, air does not enter the opened forward end of the
‘produc‘t chamber 84 of :the.adapter 68, but air is vented away
from the produ'ct tube and adapter through the Ve‘nt groove 88 .
along a path illustrated' by the arrows : des:i.gnate'd by
reference numeral 90. .- In this manner, air will'not mlx "with

the product Wlthln the tube,. thereby av01d1ng unde51rable
results such as loss of pump prime as a result of aJ.r mlxed ,

with the product to bel d;scharged bys the ,d,lspensn.ng dev:Lce.

Referring now to Figures 72, 7B and 7C of th.e drawing,

- Figure 7C, illustrates, in perspective, a cap 92 to be

removably mounted over the discharge end of the adapter 68‘
when the prodUct tube 2 is received therein.‘ More
specifiCally, as 111ustrated by Flgure 74, the cap 92 seals

the opened forward end of the product _chamber 84 def:med by

 the adapter 68. Thei' cap 1is removably mounted over the

" forward end of the adapter with the product tube received'

therein when the adapter and the tube filled .with product
are being stored or 'transported for insertion into the pump

‘housing 5 of the.‘dispensing device. For example:-, when a

- 27 -
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product tube .'within the dispensing‘ deVide is depleted, _'-the". :
p:r;odudt tube arid the adapter are removed f:om the | pump
housing to be refilled with additional produc':t'-... "-Afte:' the .
product tube has been reﬁilled, the cap 92 is"'remov‘a'bly
5 mounted over the discharge \end of the ‘a‘dapter to prevent
loss of ”prod_uct as the tube is being transpoi'ted "back to the
dispensing device to be .remo.\\rably mounted back into the pump
hdusing 5' (as illustrated by Figure 6A). It is noted that
as the product tube is filled or refilledd througﬁ - the
L0 féorward'. chember 84 o\f ‘the adapter and the adijent forward
drifice 76 of the tube 2, the rear of.“the product tube is
sealed during the forward refilling operation by the tube
piston 60 and the stop means 74, as ilIustreted by Figure""\"

SA.

15 _After the product tube is removed from the pump housing
of. the dispensing device and refilled with pi'odizct ;.ta be
discharged therefronm, the cap 92 is mduhted over the_ fo:ward
discharde end of the 'adapte,r to prevent lnadvertant los‘s’ ofii
product before the product tube and adapter are remounted

20 - into the pump - housing of the dispensing ~'\.aevice\.. - As

“illustrated in greater detail by Fig'ure"i'-B,‘ a'-downwardly

exf.ending skiri: portion 94 'df the cab 92 defines an inwatdly_

directedl' ramp segment 96. Vent grooves ~are defined within

the ramp 96 for v_enting alrx th-erethr’_ough as the 'c',ap \-'92 1S
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rémovably mounted over the forward end of the ‘.adapte.r 68._ '
The ramp 96 also engages the O-ring 70 mounted around tho
forward end of the ada'p"ter 68 to provide a more .secure
retention of the cap on thé‘ ‘adapter. The vent 'grooﬁes 9.6
provide mean.s for venting alr 'away from:‘ the fomard end of

the adapter as the cap 92 is advanced over the~adapter. iIn

- this manner, air is not entrapped within the adapter , and

does not mix with the product within the adap_ter and the

produ_ct tube, as the cap is placed over the adapter. As

previously discussed with respect to the vent means>provided'

_'in the adapter itself, the introduction of air into the

product to be 'discharged from the product tube results - in

undesirable effects ihcluding' the possible loss of _pumb

prime during operation of the di'spensing device. The cover

92 1includes a lower, outwardly extending 'flange portion to

enable easy mounting and removal of the cap to and from the

forward discharge end of the adapter 68.

‘Other modifications and advantages of the_ dispensing -
gun within the scope of the present invention will become
apparent to those skilled in the art. Accordingly, the

discussion of the preferred embodiments of the invention

herein is intended to be illustrative only, .‘and not

restrictive of the scope of the invehtion,_ that scope being

defined by the following claims and all equivalents thereto.

- 29 -
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CLAIMS:

1. In a device for dispensing selected guantities of
liquid product, said device comprising a housing having an
inlet end defining an inlét opening and an outlet end

5 defining a discharge opening, and pump means for causing
salid liquid product to flow between said inlet opening and
sald discharge opening of said housing, the improvement

comprilising:

a product reservolr removably mountable to said
10 housing in fluid communication with said inlet opening
defined 1n said housing, said product reservoir including a
piston received therein for discharging product from said
product reservoir, said product reservoir including stop
means proximate to a rear end thereof for preventing

15 rearward movement of said piston beyond said stop means,

sald product reservoir removably received within
an adapter, said adapter being removably mountable to said
housing in an operating position therein for providing fluid

communication between the product within said product

20 7reservoir and said inlet opening of said housing, and means
for venting air from said housing as said adapter and said
inlet opening of said housing are moved in a relative

direction towards each other.

2. The device as claimed in claim 1 wherein said
25 piston and said product reservoir have corresponding

dimensions such that said piston seals the rear end of said

product reservoir.

3. The device of claim 1 wherein said stop means is

provided by at least one integrally crimped section of said

30 product reservoir.
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4 . The device of claim 3 wherein said stop means
includes at least two integrally crimped sections of said
product reservoir, each of said crimped sections spaced

apart from each other along a periphery of said product

reservoir.

5. The device as claimed in claim 1 wherein said
product reservoir is removably received within said adapter,
said product reservoir having a forward end including a
peripheral rim defining a discharge opening, said adapter
defining a product chamber surrounded by a protruding rim
portion, said protruding rim portion of said adapter
abutting directly against said rim of said product reservoir
so as to define a seal between said rim portions of said

product reservoir and said adapter.

0. The device as claimed in claim 5 wherein at least
a portion of said chamber defined by said adapter is in

axial alignment with said discharge opening of said product

reservoir.

1. The device as claimed in claim 5 wherein said
product reservoir 1is removably received within said adapter
by complementary screw threads defined on an inner surface
of a portion of said adapter and on an outer surface of a

portion of said product reservoir.

8. The device as claimed in claim 1 wherein said
product reservoir including said stop means is mounted in
sald housing such that an axis extending longitudinally
through the center of said product reservoir is

substantially in axial alignment with said inlet and

discharge openings of said housing.

- 31 -



10

15

20

25

CA 02453911 2004-01-28

50250-4D

9. The device as claimed in claim 1 wherein said
means for venting includes at'least one venting channel
defined between adjacent Segments of said adapter and saild
housing when said adapter is received in said operating

position within said housing.

10. The device as claimed in claim 9 further including
a seal mounted around a portion of said adapter, said seal
defining a closed end of said at least one venting channel

when said adapter is mounted to said housing.

11. In a device for dispensing selected quantities of
liquid product, said device comprising a housing having an
inlet end defining an inlet opening and an outlet end
defining a discharge opening, and pump means for causing
sald liquid product to flow between said inlet opening and
sald discharge opening of said housing, the improvement

comprising:

a product reservolir removably mountable to said
housing in fluid communication with said inlet opening
defined in said housing, said product reservoir including a
piston received therein for discharging product from said
product reservoir, said product reservoir including stop
means proximate to a rear end thereof for preventing

rearward movement of sald piston beyond said stop means,

sald product reservoir removably receivable within
an adapter, said adapter being removably mountable to gaid
housing in an operating position therein in fluid
communication with said inlet opening defined in said
housing, said adapter defining an outlet opening for

discharge of liquid product from said reservoir,
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and a cap removably mountable over said outlet
opening of said adapter, said cap defining therein means for
venting air from said adapter when said cap 1s mounted to

said outlet opening in said adapter.

12. The device as claimed in c¢laim 11 wherein said
means for venting includes an inwardly extending segment
integrally defined on a portion of said cap, said inwardly
extending segment abutting against a portion of an outer
surface of said adapter for removably retaining said cap on

salid adapter.

13. The device as claimed 1in claim 12 wherein at least
one venting channel is defined within said inwardly

extending segment of said cap.

14 . The device as claimed in claim 12 further
including a seal element mounted around said adapter, said
inwardly extending segment of said cap engaging said seal
element when said cap is mounted over said outlet opening of

said adapter.

15. The device as claimed in claim 14 wherein said

seal element comprises at least one O-ring.

16. The device as claimed in claim 11 wherein said
product reservoir including stop means is mounted in said
housing such that an axis extending longitudinally through
the center of said product reservoir is substantially in

axial alignment with said inlet and discharge openings of

sald housing.

17. The device as claimed in claim 11 wherein said
piston and said product reservoir have corresponding
dimensions such that said piston seals the rear end of said

product reservoir.
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18. The device of claim 11 wherein said stop means is

provided by at least one integrally crimped section of said

product reservolir.

19. The device of claim 18 wherein said stop means
includes at least two integrally crimped sections of said
product reservoir, each of said crimped sections spaced

apart from each other along the periphery of said product

reservolr.

20. The device as claimed in claim 11 wherein said
product reservolr 1s removably received within said adapter,
sald product reservolr having a forward end including a
peripheral rim defining a discharge opening, said adapter
defining a product chamber surrounded by a protruding rim
portion, sald protruding rim portion of said adapter
abutting directly agailnst said rim of said product reservoir
so as to define a seal between said rim portions of said

product reservolr and said adapter.
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