
(12) STANDARD PATENT (11) Application No. AU 2005222073 B2 

(19) AUSTRALIAN PATENT OFFICE 

(54) Title 
Trigger sprayer having secure delivery tube connection 

(51) International Patent Classification(s) 
B67D 7/58 (2010.01) B05B 9/04 (2006.01) 

(21) Application No: 2005222073 (22) Date of Filing: 2005.03.04 

(87) WIPO No: WO05/087651 

(30) Priority Data 

(31) Number (32) Date (33) Country 
60/549,902 2004.03.05 US 

(43) Publication Date: 2005.09.22 
(44) Accepted Journal Date: 2010.09.16 

(71) Applicant(s) 
MeadWestvaco Calmar, Inc.  

(72) Inventor(s) 
Dodd, Joseph K.;Wanbaugh, Linn D.  

(74) Agent / Attorney 
Pizzeys, Level 2, Woden Plaza Offices Woden Town Square Woden, Canberra, ACT, 
2606 

(56) Related Art 
US 5839620 
US 6467657 
US 2003213816 
US 6170706 
AU 2003262109 
US 5611467 
US 6409052



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 

(19) World Intellectual Property 
Organization11111111 11111110111111111111111111111lii1111liliili 

International B ureau1|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||| 

(43) International Publication Date (10) International Publication Number 
22 September 2005 (22.09.2005) PCT WO 2005/087651 Al 

(51) International Patent Classification 7: B67D 5/40 64802 (US). WANBAUGH, Linn, D. [US/US]; 1312 
Southwest Stonecreek Drive, Blue Springs, MO 64015 

(21) International Application Number: (US).  
PCT/US2005/007196 

(74) Agents: GORDON, David, P. et al.; Gordon & Jacobson, 
(22) International Filing Date: 4 March 2005 (04.03.2005) P.C., Suite 407, 60 Long Ridge Road, Stamford, CT 06902 

(US).  
(25) Filing Language: English (81) Designated States (unless otherwise indicated, for every 

(26) Publication Language: English kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, ClI, CN, 

(30) Priority Data: CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, H, 
60/549,902 5 March 2004 (05.03.2004) US GB, GD, GE, GIL GM, HR, HU, ID, IL, IN, IS, JP, KE, 

KG, KP, KR, KZ, LC, LK, LR, LS, L, LU, LV, MA, MD, 
(71) Applicant (for all designated States except US): SAINT- MG, MK, MN, MW, MX, MZ, NA, M, NO, NZ, OM, PG, 

GOBAIN CALMAR, INC. [US/US]; 333 South Turnbull PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, SY, TJ, 
Canyon Road, City of Industry, CA 91745 (US). TM, TN, TR, T, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, 

(72) Inventors; and ZM, ZW.  
(75) Inventors/Applicants (for US only): DODD, Joseph, K. (84) Designated States (unless otherwise indicated, for every 

[US/US]; 1017 Southeast Granada, Lee's Summit, MO kind of regional protection available): ARIPO (BW, GIL 

[Continued on next page] 

U(54) Title: TRIGGER SPRAYER HAVING SECURE DELIVERY TUBE CO SECTION 

(57) Abstract: In one embodiment of a dispensing 
P.system for connecting a remote power sprayer 

(81 to a container of liquid, a flexible delivery tube 
k includes one end non-removably connected to a 

remote retainer and the other end non-removably 
connected to a connector hose. The remote retainer 

-26 j and connector hose each include strain relief elements 
which respectively include a retainer adaptor and 

221 18 a connector adaptor for relieving the connection 

24 16 strain between the tube, the remote retainer and 
connector hose, as the power sprayer is being 

12 pulled and maneuvered during use. In a second 

- embodiment, the flexible delivery tube includes one 
-15 end non-removably connected to a remote retainer 

(428 and the other end disposed freely in a container, but 
plugged onto a connector hose and including a spring 

- weight slidably disposed thereon.  

14 43 

S35 39 
32 52 ' 

44

(5)Asrct noeeboieto0adsesn



W O 2005/08765 1 A l 1111111|111|||||||||||||||||11111 ||||||||||11111 IIHI|| |iii||li|illI 1111111|||||||||| 

GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, Published: 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), - with international search report 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU1J, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, For two-letter codes and other abbreviations, refer to the "Guid
SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, ance Notes on Codes and Abbreviations " appearing at the begin
GQ, GW, ML, MR, NE, SN, TD, TG). ning of each regular issue of the PCT Gazette.



WO 2005/087651 PCT/US2005/007196 

TRIGGER SPRAYER HAVING SECURE DELIVERY TUBE CONNECTION 

BACKGROUND OF INVENTION 

a. Field of Invention 

[00011 The invention relates generally to a trigger actuated dispensing system and, more 

particularly, to a dispensing assembly for connecting a remote trigger sprayer to a container of 

liquid to be dispensed.  

b. Description of Related Art 

[0002] Remote dispensing systems for spraying of especially pesticides, insecticides, plant 

and grass nutrients, and the like, for lawn and garden applications, have been available in many 

forms for a number of years. One such system disclosed in U.S. Pat. No. 5,553,750, the 

disclosure of which is incorporated herein by reference, includes a trigger sprayer having a 

cylindrical handle connected to a container closure and having a flexible tube stored in 

accordance with one embodiment within the container during periods of non-use and capable 

of being drawn from the container during a spraying operation. In another embodiment, the 

flexible tube is coiled and stored within a receptacle located within the container during 

periods of the non-use. During the spraying operation, the trigger sprayer is removed from the 

closure and the tube is uncoiled from its receptacle.  

[0003] During the spraying operation, the tube can be pulled and may thereby become 

disconnected from the container and/or the trigger sprayer. One method of preventing such 

disconnection is to insert the tube within multiple fittings within the trigger sprayer and/or the 

container closure. Although the use of multiple fittings provides adequate retention for initial 

usage, repeated pulling over a period of time and changes in the tube structural conditions due 

to interaction with product tend to deteriorate the seal between the tube and fittings, thus 

leaving the tube susceptible to complete disconnect from the sprayer and/or container.  

[00041 U.S. Pat. No. 6,050,459, the disclosure of which is incorporated herein by reference, 

discloses a rigid dip tube connector for a liquid spray dispenser which includes a cap body 

having a shipper cap hinged over its upper end and a connector attached to the flexible tube to 

effect connection of a trigger sprayer to the container. The coupler between the connector and
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the closure is however so structured that it presents a relatively insecure coupling, and is 

susceptible to disconnection from the container when pulled.  

[0005] There is therefore a need to improve upon such a connector which would be of 

simpler and less costly design yet highly effective in coupling a flexible tube to a rigid dip tube 

or in coupling a flexible tube and dip tube assembly to a container.  

[0006] Yet further, U.S. Pat. No. 6,409,052, commonly owned herewith and the disclosure 

of which is incorporated herein by reference, discloses a trigger sprayer dispensing system for 

remote operation and includes a flexible delivery tube which may be coiled and stored within a 

hollow gripper handle provided on the trigger sprayer. A one-piece adaptor is non-removably 

connected to a distal end of the delivery tube and connects to the container by mounting 

directly to an external dip tube of the container or by mounting in a closure cap of the 

container.  

[00071 With regard to U.S. Pat. No. 6,409,052, there is yet a further need to improve upon 

the aforementioned sprayer mounting and tube storage techniques disclosed which would be of 

simpler and less costly design yet highly effective in coupling a flexible tube to a rigid dip tube 

or in coupling a flexible tube and dip tube assembly to a container.  

SUMMARY OF INVENTION 

[00081 Advantageously, the present invention provides an improved trigger sprayer 

dispensing system for securely connecting the trigger sprayer to a container of liquid in a 

manner rendering it easier to mass produce, store and ship, and convenient to carry, use and re

store for later usage.  

[00091 In one embodiment of the dispensing system, a flexible delivery tube includes one 

end thereof non-removably connected to a remote retainer and the other end thereof non

removably connected to a connector hose. The remote retainer and connector hose each 

include strain relief means which respectively include a retainer adaptor and a connector 

adaptor for relieving the connection strain between the tube, the remote retainer and connector 

hose, as the power sprayer is being pulled and maneuvered during use. In a second 

embodiment, the flexible delivery tube includes one end thereof non-removably connected to a 

remote retainer and the other end disposed freely in a container, but plugged onto a connector 

hose and including a spring weight slidably disposed thereon.  

[00101 Additional features, advantages, and embodiments of the invention may be set forth 

or apparent from consideration of the following detailed description, drawings, and claims.
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Moreover, it is to be understood that both the foregoing summary of the invention and the 

following detailed description are exemplary and intended to provide further explanation 

without limiting the scope of the invention as claimed.  

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The accompanying drawings, which are included to provide a further understanding 

of the invention and are incorporated in and constitute a part of this specification, illustrate 

preferred embodiments of the invention and together with the detail description serve to explain 

the principles of the invention. In the drawings: 

[0012] Fig. 1 is an exploded view of a first embodiment of the dispensing system according 

to the present invention, illustrating the remote retainer mounting location relative to the 

flexible delivery tube disclosed in its coiled storage/shipping configuration, and a cutout 

section of a power sprayer handle; 

[0013] Fig. 2 is a top view of the first embodiment of the dispensing system of Fig. 1, 

illustrating the dispensing system in an assembled configuration and the flexible delivery tube 

disclosed in its coiled storage/shipping configuration; 

[0014] Fig. 3 is a cross-sectional view of the dispensing system of Fig. 1, taken generally 

along line A-A in Fig. 2, illustrating the internal features of the dispensing system, and a cutout 

section of a power sprayer handle; 

[00151 Fig. 4 is a side view of the dispensing system of Fig. 1, illustrating the dispensing 

system in an assembled configuration and the flexible delivery tube disclosed in its coiled 

storage/shipping configuration; 

[00161 Fig. 5 is an exploded view of a second embodiment of the dispensing system 

according to the present invention, illustrating the remote retainer mounting location relative to 

the flexible delivery tube disclosed in its coiled storage/shipping configuration, and a closure 

cap for mounting the dispensing system to a container, and a cutout section of a power sprayer 

handle; 

[00171 Fig. 6 is a top view of the second embodiment of the dispensing system of Fig. 5, 

illustrating the dispensing system in an assembled configuration and the flexible delivery tube 

disclosed in its coiled storage/shipping configuration; 

[0018] Fig. 7 is a cross-sectional view of the dispensing system of Fig. 5, taken generally 

along line B-B in Fig. 6, illustrating the internal features of the dispensing system, and a cutout 

section of a power sprayer handle;
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[0019] Fig. 8 is a side view of the dispensing system of Fig. 5, illustrating the dispensing 

system in an assembled configuration and the flexible delivery tube disclosed in its coiled 

storage/shipping configuration; and 

[0020] Fig. 9 is an enlarged view illustrative of the strain relief means for connecting the 

flexible delivery tube to a remote retainer and a connector hose according to the first and 

second embodiments of the dispensing system of Figs. 1 and 5.  

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[00211 Referring now to the drawings wherein like reference numerals designate 

corresponding parts throughout the several views, Figs. 1-9 illustrate two embodiments of a 

dispensing system according to the present invention, generally designated 1 Oa and lOb.  

[0022] As shown in Figs. 1-4 and 9, the first embodiment 10a of the dispensing system of 

the invention may generally include a trigger sprayer, such as a power sprayer 58 of known 

design removably mounted onto remote retainer 12 for spraying liquid product from a container 

(not shown) therethrough. The container may include a liquid to be dispensed such as for lawn 

or garden treatment, and may be of a high density polypropylene. Dispensing system 10 may 

include flexible delivery tube 14 inserted into elongated opening 16 of remote retainer 12 and 

plugged onto one end of retainer adaptor 18 until it reaches retention ring 26 of retainer adaptor 

18. As shown in Figs. 1, 3 and 9, tube 14 may be sealingly retained within elongated opening 

16 such that the internal wall of section 20 is sealingly disposed onto tube retention nipple 22 

of adaptor 18, and the external wall of section 20 is sealingly compressed by internal wall 24 of 

elongated opening 16. In this manner, with section 20 of tube 14 clamped between elongated 

opening 16 and tube retention nipple 22 of adaptor 18, retainer adaptor 18 functions to relieve 

the connection strain between remote retainer 12 and tube 14 as power sprayer 58 is 

maneuvered during use, which tends to disconnect tube 14 from remote retainer 12. Tube 

retention nipples 22 and 33 (described below) of retainer adaptor 18 and connector hose 32 

(described below), respectively, may each include circular ridges 56 which dig into tube 14 to 

prevent tube 14 from being removed therefrom.  

[0023] In the embodiment of Figs. 1-4 and 9, retention ring 26 of retainer adaptor 18 may be 

disposed in contiguous engagement with upper rim 28 of elongated opening 16 to prevent 

adaptor 18 from being inserted through opening 16. The opposite nipple 30 of adaptor 18 may 

include a product inlet tube (not shown) connected to a product housing (not shown) within 

power sprayer 58 for supplying product from tube 14 out through the power sprayer, as
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discussed in greater detail in co-owned U.S. Serial No. 10/791,285, entitled "Discharge/Vent 

Module for Power Sprayer," filed March 3, 2004, and hereby incorporated by referenced herein 

in its entirety.  

[0024] As illustrated in Figs. 1-4 and 9, flexible delivery tube 14 may be coiled during 

storage and shipping around ring 15 of remote retainer 12, and may extend longitudinally upon 

uncoiling thereof for discharging product therethrough. Additionally, during storage and 

shipping, tube 14 and the remaining components of dispensing system 10 may be generally 

retained in the coiled configuration illustrated in Fig. 1 by means of shrink-wrap, clamps and 

the like.  

[0025] The opposite distal end 31 of tube 14 may be non-removably plugged onto connector 

hose 32, which may be connected to a prefabricated cylindrical hole within a closure (not 

shown) of a container, as discussed in detail in U.S. Patent No. 6,409,052. Tube 14 may be 

retained on connector hose 32 by means of connector adaptor 34. Connector hose 32 according 

to the present invention may be of one-piece plastic construction having a cylindrical body with 

a tube retention nipple 33 and an opposite nipple 35 depending therefrom. The body of 

connector hose 32 may include a plurality of radially extending rings 37, 41, 43, and the 

longitudinally extending nipples 33 and 35 with a central passage 39 being coaxial with each 

nipple. As shown in Figs. 1, 3 and 9, section 36 of tube 14 may be plugged onto tube retention 

nipple 33 of connector hose 32 such that the internal wall of section 36 is sealingly disposed 

onto tube retention nipple 33, and the external wall of section 36 is sealingly compressed by 

internal wall 40 of elongated opening 42 provided in connector adaptor 34. In this manner, 

with section 36 of tube 14 clamped between elongated opening 42 and tube retention nipple 33, 

connector adaptor 34 functions to relieve the connection strain between connector hose 32 and 

tube 14 as the hose assembly including connector hose 32, connector adaptor 34 and filter 44 is 

connected to a container. Also, as best shown in Figs. 3 and 9, the connector adaptor 34 is 

provided with an outer wall 38 having an inner surface that extends over and frictionally 

engages the outer edge of ring 37 of the connector hose 32. Ring 41 of the connector hose 32 

can act as a seating surface for the outer wall 38.  

[0026] As briefly discussed above, and as discussed in detail in U.S. Patent No. 6,409,052, 

tube retention nipple 33 of connector hose 32 may be snap fitted into a prefabricated cylindrical 

hole in the container closure for enabling the passage of liquid product from a rigid dip tube 

(not shown) which extends as in any normal manner into the container toward the container 

bottom wall to form an inlet passage for the liquid from the container to the pump chamber of
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power sprayer 58, via connector hose 32, through tube 14, retainer adaptor 18, into product 

inlet tube and out through the power sprayer.  

[00271 The second embodiment 1 Ob of dispensing system of the invention will now be 

described in detail with reference to Figs. 5-8 and also with partial reference to Fig. 9.  

[0028] As shown in Figs. 5-8, as discussed above for the first embodiment, the second 

embodiment of dispensing system 10b may also generally include a trigger sprayer, such as a 

power sprayer 58 of known design removably mounted onto remote retainer 12 for spraying 

liquid product from a container therethrough. The second embodiment for dispensing system 

10 may include flexible delivery tube 14 inserted into elongated opening 16 of remote retainer 

12 and plugged onto one end of retainer adaptor 18 until it reaches retention ring 26 of retainer 

adaptor 18. As shown in Figs. 5, 7 and 9, tube 14 may be sealingly retained within elongated 

opening 16 such that the internal wall of section 20 is sealingly disposed onto tube retention 

nipple 22 of adaptor 18, and the external wall of section 20 is sealingly compressed by internal 

wall 24 of elongated opening 16. In this manner, with section 20 of tube 14 clamped between 

elongated opening 16 and tube retention nipple 22 of adaptor 18, retainer adaptor 18 functions 

to relieve the connection strain between remote retainer 12 and tube 14 as power sprayer 58 is 

maneuvered during use, which tends to disconnect tube 14 from remote retainer 12. Tube 

retention nipples 22 and 33 of retainer adaptor 18 and connector hose 32, respectively, may 

each include circular ridges 56 which dig into tube 14 to prevent tube 14 from being removed 

therefrom.  

[00291 In the second embodiment 10b, retention ring 26 of retainer adaptor 18 may be 

disposed in contiguous engagement with upper rim 28 of elongated opening 16 to prevent 

adaptor 18 from being inserted through opening 16. The opposite nipple 30 of adaptor 18 may 

include a product inlet tube (not shown) connected to a product housing (not shown) within 

power sprayer 58 for supplying product from tube 14 out through the power sprayer, as 

discussed in greater detail in previously incorporated co-owned U.S. Serial No. 10/791,285.  

[0030] In addition to the aforementioned features, the second embodiment lOb of the 

dispensing system of the invention may include a closure cap 46 slidably disposed on tube 14 

and retained at a predetermined distance from connector hose 32 by means of adaptor 48 as 

best seen in Figs. 5, 7 and 8. Adaptor 48 may include a plurality of tines 49 for clamping onto 

tube 14 at a predetermined location and may be retained adjacent connector hose 32 by means 

of notch 54 (Fig. 5) on tube 14 which prevents adaptor 48 from being slid upwards towards 

remote retainer 12. In this manner, the distance of closure cap 46 from connector hose 32 may
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be adjusted by moving adaptor 48 as needed such that once cap 46 is mounted on a container, 

connector hose 32 rests adjacent the bottom surface of the container.  

[00311 As shown in Fig. 5, the opposite or distal end 31 of tube 14 may be connected to 

connector hose 32 and include a spring weight 50 slidably disposed thereon for maintaining 

connector hose 32 adjacent the bottom surface of the container once the container is held 

upright regardless of how the container is tipped prior to being held upright. Compared to the 

first embodiment 10a of the dispensing system of the invention, the second embodiment 10b 

does not require the use of a connector adaptor 34, since connector hose 32 in the second 

embodiment is inserted freely into a container, as opposed to the first embodiment in which 

connector hose 32 is connected to a prefabricated hole within the closure of the container, as 

discussed in detail in U.S. Patent No. 6,409,052. Moreover, for the second embodiment 10b of 

the dispensing system, in addition to connector hose 32 and spring weight 50, the hose 

assembly may include filter 44 mounted into receptacle 52 of hose 32. As also discussed for 

the first embodiment, for the second embodiment of the dispensing system, connector hose 32 

may be of one-piece plastic construction having a cylindrical body with a tube retention nipple 

33 and an opposite nipple 35 depending therefrom.. The bodyof connector hose 32 may also 

include the radially extending rings 37, 41, 43 with ring 37 acting as a stop for spring weight 50 

and rings 41 and 43 acting as a gripping surface. The axial nipples 33 and 35 contain a central 

passage 39 coaxial with each nipple. As shown in Figs. 5 and 7, section 36 of tube 14 may be 

plugged onto tube retention nipple 33 of connector hose 32, and the complete hose assembly 

may be inserted freely into a container, as discussed above.  

[00321 From the foregoing it can be seen that a simple and economical, yet highly effective 

dispensing system has been devised for a remote pump sprayer. In one embodiment, the 

flexible delivery tube includes one end thereof non-removably connected to a remote retainer 

and the other end thereof non-removably connected to a connector hose. The remote retainer 

and connector hose each include strain relief means which respectively include a retainer 

adaptor and a connector adaptor for relieving the connection strain between the tube, the 

remote retainer and connector hose, as the power sprayer is being pulled and maneuvered 

during use. In a second embodiment, the flexible delivery tube includes one end thereof non

removably connected to a remote retainer and the other end disposed freely in a container, but 

plugged onto a connector hose and including a spring weight slidably disposed thereon. The 

structure and arrangement of each connecting assembly is thus simplified for reducing the time 

and effort required for subassembly assembly thereby minimizing costs.
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[00331 Although particular embodiments of the invention have been described in detail 

herein with reference to the accompanying drawings, it is to be understood that the invention is 

not limited to those particular embodiments, and that various changes and modifications may 

be effected therein by one skilled in the art without departing from the scope or spirit of the 
invention as defined in the appended claims.  

Throughout this specification and the claims which follow, unless the context requires 

otherwise, the word "comprise", and variations such as "comprises" and "comprising", will be 
understood to imply the inclusion of a stated integer or step or group of integers or steps but 
not the exclusion of any other integer or step or group of integers or steps.  

The reference to any prior art in this specification is not, and should not be taken as, an 
acknowledgement or any form of suggestion that the prior art forms part of the common 
general knowledge in Australia.
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What is claimed is: 

1. An assembly for connecting a remote power sprayer to a container of liquid having a rigid 

dip tube, said assembly comprising: 

a retainer adapted to be coupled to the remote power sprayer; 

a connector hose; 

a flexible hollow fluid delivery tube having a first end coupled to said retainer and a 

second distal end coupled to said connector hose, and said connector hose adapted to be 

coupled to the container of liquid; and 

first and second strain relief means for respectively relieving the connection strain 

between said first end of said tube and said retainer, and said second distal end of said tube and 

said connector hose; 

wherein said retainer includes a wall defining a first elongated opening therein, said 

first strain relief means includes a first tube retention device retained within said first elongated 

opening, and said first end of said delivery tube extends over said first tube retention device 

and is captured between said first tube retention device and said wall defining said first 

elongated opening.  

2. An assembly according to claim 1, wherein: 

said first tube retention device comprises a nipple having ridges which dig into said 

first end of said delivery tube.  

3. An assembly according to claim I or 2, wherein: 

said strain relief means includes a second tube retention device.  

4. An assembly according to claim 3, wherein: 

said second tube retention device is integral with said connector hose.  

5. An assembly according to claim 3 or 4, wherein: 

said strain relief means further includes a connector adaptor having a wall defining a 

second elongated opening, and said second end of said delivery tube extends over said second 

tube retention device and is captured between said second tube retention device and said wall 

defining said second elongated opening.  

6. An assembly according to claim 5, wherein:
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said second tube retention device comprises a nipple having ridges which dig into said 

second end of said delivery tube.  

7. An assembly according to claim 5 or 6, wherein: 

said connector hose includes at least one radially extending element which frictionally 

engages said connector adaptor.  

8. An assembly for connecting a remote power sprayer to a container of liquid having a 

bottom surface, said assembly comprising: 

a retainer adapted to be coupled to the remote power sprayer; 

a connector hose; 

a flexible hollow fluid delivery tube having a first end coupled to said retainer and a 

second distal end coupled to said connector hose, and said connector hose adapted to be 

coupled to the container of liquid; 

a strain relief means for relieving the connection strain between said retainer and said 

fluid delivery tube; and 

a weight provided adjacent said second distal end of said fluid delivery tube, said 

weight maintaining said connector hose adjacent the bottom surface of the container; 

wherein said retainer includes a wall defining an elongated opening therein, said first 

strain relief means includes a first tube retention device retained within said elongated opening, 

and said first end of said delivery tube extends over said first tube retention device and is 

captured between said first tube retention device and said wall defining said elongated 

opemng.  

9. An assembly according to claim 8, wherein: 

said first tube retention device comprises a nipple having ridges which dig into said 

first end of said delivery tube.  

10. An assembly according to claim 8 or 9, further comprising: 

a closure cap slidably disposed on said delivery tube and adapted to mount on the 

container of liquid.  

11. An assembly according to claim 10, further comprising:
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an adaptor located between said closure cap and said connector hose, said adaptor 

having means for clamping onto said delivery tube.  

12. An assembly according to claim 11, wherein: 

said weight is located between said adaptor and said connector hose.  

13. An assembly according to claim 11 or 12, wherein: 

said delivery tube includes a notch, and said means for clamping are adapted to engage 

said notch.  

14. An assembly according to any one of claims 9 or 11 to 13, wherein: 

said connector hose includes a second nipple having ridges which engage said second 

end of said delivery tube.  

15. An assembly according to any one of claims 8 to 14, wherein: 

said weight is a spring which is slidable on said delivery tube.  

16. An assembly according to any one of claims 8 to 15, further comprising: 

a closure cap slidably disposed on said delivery tube and adapted to mount on the 

container of liquid; and 

an adaptor located between said closure cap and said connector hose, said adaptor 

having means for clamping onto said delivery tube.  

17. An assembly according to claim 1 or 8, substantially as hereinbefore described with 

reference to the accompanying drawings.
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