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

(19) World Intellectual Property Organization
International Bureau

(10) International Publication Number
(43) International Publication Date ,k Λ , - ,

1 March 2012 (01.03.2012) 2012/026917 Al

(51) International Patent Classification: HN, HR, HU, ID, JL, IN, IS, JP, KE, KG, KM, KN, KP,
F16K 31/02 (2006.01) KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,

ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
(21) International Application Number: NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,

PCT/US20 10/046320 SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,

(22) International Filing Date: TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

23 August 2010 (23.08.2010) (84) Designated States (unless otherwise indicated, for every

(25) Filing Language: English kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,

(26) Publication Language: English ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,

(72) Inventors; and TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,

(71) Applicants : WHITAKER, Mark [US/US]; P.O. Box EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,

1213, Mckinney, TX 75070 (US). CLIFTON, Ruth [US/ LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,

US]; P.O. Box 1213, Mckinney, TX 75070 (US). SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

(74) Agent: WALTON, James, E.; Law Offices Of James E.
Walton, P.L.L.C, 1169 N. Burleson Blvd., Suite 107-328, Declarations under Rule 4.17 :

Burleson, TX 76028 (US). — of inventorship (Rule 4.1 7(iv))

(81) Designated States (unless otherwise indicated, for every Published:
kind of national protection available): AE, AG, AL, AM,

— with international search report (Art. 21(3))AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,

(54) Title: WRENCH FOR JAR-TOP VALVE COVERS

(57) Abstract: A wrench for a valve includes an elongated member having
a first end portion and a second end portion. A first leg and a second leg
are attached to the first end portion. The first leg and the second leg extend
at an angle with respect to each other to form a gap therebetween. The first
leg and second leg both having an inner surface for engaging with an outer
surface of a bonnet and both legs having a front surface for engaging with a
side surface of a rib attached to the outer surface of the bonnet. The wrench
also including a handle attached to the second end portion.

©

o



WRENCH FOR JAR-TOP VALVE COVERS

Technical Field

The present application relates generally to the field of wrenches and, more

particularly, to wrenches adapted for irrigation systems.

Description of the Prior Art

Irrigation systems are well known in the art for effectively channeling water from

a reservoir to a designated area, i.e., a household lawn, and include one or more of a

plurality of conduits, valves, sprinklers, and other related devices.

Irrigation valves regulate water flowing through the irrigation system and are

typically positioned within an underground housing. Irrigation valves are manufactured

in different shapes and sizes, but share a common characteristic, namely, a conduit

section for channeling water and a joint for opening and closing the conduit. Some

irrigation valves include bonnets or similar devices for providing access to the inner

cavity of the conduit for maintenance.

Removing the bonnet from the valve can be a difficult process due to the limited

working space within the housing and because the bonnets become very tight and hard

to remove over time. For at least these reasons, the worker will generally use pliers or

other suitable means for removing the bonnet.

Tools, such as handheld pliers, are effective in removing the bonnet when ample

space is provided within the underground housing. The pliers increase the gripping and

torque forces applied to the bonnet, which allows a worker to disengage the bonnet

from the valve. However, handheld pliers become ineffective in confined spaces. In

some cases, it is necessary to excavate the area around the housing and remove the

housing to obtain sufficient leverage to rotate the bonnet with conventional pliers.



A cup wrench is an alternative device for removing bonnets. The cup wrench

includes a cup-shaped housing configured for fitting over the bonnet. The housing has

a diameter slightly larger than the diameter of the bonnet. In operation, the worker

places the housing over the bonnet such that the inner surface of the housing fits

snuggly against the sides of the bonnet. Thereafter, the worker rotates the cup wrench,

which in turn disengages the bonnet from the valve. As is shown in Figure 1 of the

drawings, solenoids, screws, wires and other devices are attached to the top surface of

the bonnet, which increases the difficultly, if not making it impossible, to remove the

bonnet with conventional cup wrenches. It should also be understood that a cup

wrench has a fixed diameter adapted to fit on a bonnet having a particular diameter.

The cup wrench is not configured to remove bonnets having different diameters.

Although the foregoing developments represent great strides in the area of

wrenches for irrigation systems, many shortcomings remain.

Brief Description of the Drawings

The novel features believed characteristic of the application are set forth in the

appended claims. However, the application itself, as well as a preferred mode of use,

and further objectives and advantages thereof, will best be understood with reference to

the following detailed description when read in conjunction with the accompanying

drawings, wherein:

Figure 1 is an oblique view of a conventional valve positioned within an

underground housing;

Figure 2 is an oblique view of a bonnet of the valve of Figure ;

Figure 3 is an oblique view of a wrench according to the preferred embodiment of

the present application shown engaging the bonnet of Figure 1;

Figure 4A is a front view of the wrench of Figure 3 ;



Figure 4B is a right view of the wrench of Figure 4A;

Figure 5 is a front view of an alternative embodiment of the wrench of Figure 3 ;

and

Figure 6 is a front view of an alternative embodiment of the wrench of Figure 3 .

While the preferred embodiment of the present application is susceptible to

various modifications and alternative forms, specific embodiments thereof have been

shown by way of example in the drawings and are herein described in detail. It should

be understood, however, that the description herein of specific embodiments is not

intended to limit the invention to the particular embodiments disclosed, but on the

contrary, the intention is to cover all modifications, equivalents, and alternatives falling

within the spirit and scope of the preferred embodiment of the present application as

defined by the appended claims.

Description of the Preferred Embodiment

The wrench of the present application overcomes the disadvantages of

conventional wrenches; specifically, the wrench comprises two or more legs adapted for

engaging the bonnet, the legs provide the necessary gripping and torque means for

effectively removing the bonnet in confined areas, the legs also extend at an angle with

respect to each other, thereby forming a gap therebetween which receives bonnets

having different diameters. The gap also allows the worker to quickly and easily

maneuver the wrench around the various devices attached to the top surface of the

bonnet, i.e., solenoids, screws, and wires. In addition, the wrench is a multi-purpose

tool further comprising a screwdriver bit and/or other devices attached thereto.

The wrench of the present application will be understood, both as to its structure

and operation, from the accompanying drawings, taken in conjunction with the

accompanying description. Several embodiments of the wrench are presented herein.



It should be understood that various components, parts, and features of the different

embodiments may be combined together and/or interchanged with one another, all of

which are within the scope of the present application, even though not all variations and

particular embodiments may be specifically illustrated in the drawings.

It will of course be appreciated that in the development of any actual

embodiment, numerous implementation-specific decisions will be made to achieve the

developer's specific goals, such as compliance with system-related and business-

related constraints, which will vary from one implementation to another. Moreover, it will

be appreciated that such a development effort might be complex and time-consuming,

but would nevertheless be a routine undertaking for those of ordinary skill in the art

having the benefit of this disclosure.

Figure 1 in the drawings illustrates an oblique view of a conventional irrigation

valve 0 1 positioned within an underground housing 103. Valve 10 1 regulates the flow

of water channeled through the irrigation system (not shown), and in this particular

embodiment, valve 101 is a Jar Top valve manufactured by Rain Bird®. It should be

understood that the wrench of the present application could easily be adapted for other

types of irrigation valves having similar characteristics as valve 101 . Valve 10 1

comprises a conduit 105 and a joint or similar means (not shown) disposed within

conduit 105 for opening and closing the water passage therethrough. Valve 101 is

further provided with a bonnet 107 threadedly attached to conduit 105. Bonnet 107

provides access to the inner cavity of conduit 105, a feature particularly desired as a

worker performs maintenance on valve 101 .

Bonnet 107 is preferable threadedly attached to the top portion of conduit 105;

however, alternative embodiments could include different means, i.e., a quick-release

device or screws, in lieu of threads for attaching bonnet 107 to conduit 105. During

maintenance, the worker rotates bonnet 107 to disengage bonnet 107 from conduit 105.

The process of removing the bonnet can be difficult due to the limited working area

within housing 103 and because bonnet 07 becomes very tight and hard to remove



over time. For at least these reasons, the worker will typically use pliers or other

suitable means for removing bonnet 107.

Various devices are attached to the top surface of bonnet 107. In this

embodiment, solenoid 109 and screw 111 are attached to the top surface of bonnet 107

for regulating the flow of water channeled through conduit 105. One or more wires 1 3

are coupled to solenoid 109, which are conductively coupled to a control system (not

shown) for controlling solenoid 109. It should be understood that solenoid 109, screw

111, and wires 113 increase the difficultly of removing bonnet 107 for conventional cup

wrenches, as described above, because the solenoid, screw, and wires must fit within

the cup housing before the worker can apply rotational movement on the bonnet.

Further description and illustration of bonnet 107 are provided below with regard to

Figure 2 .

Valve 101 and other components of the irrigation system, i.e., piping (not shown),

are positioned within a cavity 115 formed by housing 103. The pipes, valves, wires, and

other irrigation components disposed within cavity 115 decreases the working space

therein, thus, increasing the difficulty of removing bonnet 107 from valve 101 . Housing

103 comprises one or more of a side wall 117, a lid 19, and a port 121 for allowing

pipes to enter and exit housing 103.

Wall 117 has an inner surface 123 that extends peripherally around valve 101 .

The distance between surface 123 and valve 101 is indicated with an arrow A . Distance

A varies in alternative embodiments as additional valves, pipes, wires, and other

irrigation components are positioned within housing 103, thereby increasing the difficulty

of removing bonnet 107 from conduit 105 with conventional wrenches such as handheld

pliers or cup wrenches.

Lid 19 is attached to an upper portion of wall 117 with a fastening means 125.

In this embodiment, fastening means 125 comprises a rim extending around lid 119 that

matingly engages with a groove within wall 117. The rim-groove embodiment allows the



worker to rapidly remove lid 9 from housing 103. Lid 1 9 is further provided with a

first hole 127 and a second hole 129 that extend through the thickness of lid 119 and

are positioned at a distance B with respect to each other. Hole 127 and hole 129 allow

the worker to easily pull lid 119 from housing 103. In operation, the worker simply

positions a rod or similar means through the holes and applies a tilting and pulling force

thereto, which in turn disengages fastening means 125. Lid 119 preferably comprises

two holes; however, it should be appreciated that alternative embodiments could include

lids having a single hole or lids having one or more holes that partially extend through

the thickness of the lid.

Figure 2 in the drawings illustrates an oblique view of bonnet 107. Bonnet 107 is

manufactured with a circular body 201 having a diameter C and includes inner threads

(not shown) for threading with outer threads of conduit 105. It should be understood

that the wrench of the present application is readily adaptable for use with bonnets

having different shapes and sizes, i.e., a bonnet having a square body in lieu of a

circular body.

Body 201 includes an outer surface 203 and one or more of a rib 205 attached

thereto. Rib 205 provide gripping means for removing body 201 from conduit 105 and

are generally manufactured with three surfaces, a side surface 207, a side surface 209,

and a top surface 2 1. It should be understood that conventional cup wrenches engage

with top surface 2 11 for removing bonnet 107 from valve 101 , while the wrench of the

present application comprises two or more legs adapted to engage with outer surface

203 and side surface 209 for removing bonnet 107 from valve 101 .

Figure 3 in the drawings illustrates an oblique view of a wrench 301 according to

the preferred embodiment of the present application. Wrench 301 overcomes the

disadvantages of conventional wrenches, namely, wrench 301 comprises a first leg 303

and a second leg 305 adapted for engaging bonnet 07, wherein leg 303 and leg 305

provide the necessary gripping and torque means for effectively removing bonnet 107 in

the confined cavity 115. In addition, leg 303 and leg 305 extend at an angle with



respect to each other, thereby allowing wrench 301 to engage with bonnets having

different shapes and diameters. Leg 303 and leg 305 are preferable oriented at a 34

degree angle with respect to each other; however, it should be appreciated that

alternative embodiments could include legs extending at different angles with respect to

each other. The gap formed between leg 303 and leg 305 allows the worker to

maneuver wrench 301 around solenoid 109, screw 1 1, and wires 1 3 positioned on

the top surface of bonnet 107. In addition, wrench 301 is a multi-purpose tool further

comprising one or more devices attached thereto.

Leg 303 and leg 305 include one or more surfaces for engaging bonnet 107, for

example, leg 303 has an inner surface 307 adapted to fit snugly against surface 203

and a front surface 309 that engages with surface 209. In operation, leg 303 and leg

305 are pressed down against body 201 such that a tight fit is created therebetween,

then the worker rotates wrench 301 such that surface 309 of leg 303 exerts a rotational

force against rib 205, which in turn disengages bonnet 107 from valve 101 . Likewise,

the worker can repeat the operational process by applying a counter-rotational

movement, thereby tightening bonnet 107 to valve 101 . Wrench 301 preferably

comprises two legs; however, it should be appreciated that alternative embodiments

could include more or less legs for disengaging the bonnet from the valve.

Wrench 301 is further provided with an elongated member 3 1 having two end

portions, a first end portion 313 attached to a handle 3 5 and a second end portion 317

attached to leg 303 and leg 305. Wrench 301 is preferably manufactured as a single

body comprising member 3 11, handle 3 15 , leg 303, and leg 305; however it should be

appreciated that alternative embodiments could include detachable components, i.e., a

detachable handle, in lieu of the preferred embodiment. Wrench 301 is preferably

composed of a metallic material such as an iron alloy; however, it should be appreciated

that alternative embodiments could include different materials such as wood, composite,

plastic, or other suitable materials in lieu of the preferred metallic material.



Figure 4A illustrates a front view of wrench 301 , while Figure 4B illustrates a right

view of wrench 301 . Leg 303 and leg 305 extend at an angle D with respect to each

other, which forms gap 401 therebetween. Gap 401 allows the user to easily maneuver

wrench 301 around solenoid 109, screw 11, and wires 1 3 attached to the top surface

of bonnet 107. An arrow E indicates the distance between the inner surface 307 of leg

303 and a surface 403 of leg 305. Inner surface 307 and inner surface 403 are adapted

to fit snuggly against surface 203 of bonnet 107. The distance E varies along the length

of leg 303 and leg 305, which allows wrench 301 to engage bonnets having different

diameters.

Wrench 301 is further provided with a flat head screwdriver bit 405 securely

fastened to end portion 407 of leg 303. Screwdriver bit 405 is preferably rigidly attached

to wrench 301 ; however, it should be appreciated that alternative embodiments could

include attachment means for coupling bit 405 to leg 303. For example, an alternative

embodiment could include a quick-release device attached to leg 303 that interlocks

with the screwdriver bit, thereby allowing the worker to switch between different types of

fasteners and devices used with irrigation systems.

Figure 4B illustrates a right view of wrench 301 . Leg 305 includes a surface 409

for contact with side surface 209 of rib 205 during tightening of bonnet 107 to valve 0 1 .

In operation, leg 303 and leg 305 are pressed down against body 201 such that a tight

fit is created therebetween, then the worker counter-rotational force such that surface

409 of leg 305 exerts a rotational force against surface 209 of rib 205, which in turn

tightens bonnet 107 to valve 10 1.

Wrench 301 is preferably manufactured with a inch square stock material;

however, it should be appreciated that alternative embodiments could include materials

having different sizes and geometric profiles, i.e., a bar stock material having a ½ inch

circular cross-sectional profile. The preferred square stock material maximizes the

contact surfaces between wrench 301 and bonnet 107.



Figure 5 illustrates an alternative embodiment of wrench 301 . Wrench 501 is

substantially similar in form and function to wrench 301 . Wrench 501 comprises an

elongated member 503 having two end portions, a first end portion 505 attached to a

handle 507 and a second end portion 509 attached to a leg 5 11 and a leg 5 13 . Wrench

501 is further provided with a gripping material 515, an extension 517, a socket adapter

5 19 , and two posts 521 .

Gripping material 5 15 provides additional contact friction between leg 5 11 and

surface 203 of bonnet 107. Gripping material 515 is shown attached to inner surface

523 of leg 5 11; however, it should be appreciated that gripping material 515 could be

attached to any surface of wrench 501 , including a front surface 525 for providing

additional friction between leg 5 11 and side surface 207 of bonnet 107. Gripping

material 5 15 is preferably manufactured with an adhesive and/or elastomeric material;

however, it should be appreciated that alternative embodiments could include different

types of materials, i.e., a composite material, in lieu of the preferred material.

Wrench 501 preferably includes a treated surface 527 for providing additional

gripping during operation. Treated surface 527 can include groves, knurls, etches,

dimples, and/or other suitable surface treatments. Treated surface 527 is shown

applied to leg 5 11; however, it should be appreciated that treated surface 527 could be

applied to any surface of wrench 501 .

Wrench 501 is further provided with a Phillips screwdriver bit 529 securely

fastened to surface 531 of leg 5 11. Screwdriver bit 529 is preferably rigidly attached to

wrench 501 ; however, it should be appreciated that alternative embodiments could

include attachment means for coupling bit 529 to leg 5 1. For example, an alternative

embodiment could include a leg having a quick-release device that interlocks with the

screwdriver bit, thereby allowing the worker to fasten other types of fasteners and

devices used with irrigation systems.



Extension member 517 increases the length of leg 513 and preferably includes a

fastening means 533 attached to extension member 517 for fastening with various types

of fasteners and devices, i.e., a screwdriver bit, socket adapter, a magnet, or an Allen

wrench.

Socket adapter 5 19 is preferably attached to an upper surface 535 of handle 507

and provides fastening means for devices and fasteners used with irrigation systems.

For example, sockets, long screwdrivers, or a housing for a cup wrench (see Fig. 6)

could fasten to socket adapter 519. Handle 507 is further provided with one or more

posts 521 spaced apart by a distance F and adapted for removing lid 119 from housing

103. Posts 521 are configured for fitting within hole 127 and hole 129 of lid 119, thus,

distance F is equal to distance B, as depicted in Figure 1. In operation, the worker

places posts 521 through hole 127 and hole 129 and applies rotational and tilting

movement thereto, which in turn disengages lid 119 from wall 117. It should be

understood that that posts 521 could be easily used with different embodiments having

holes that do not extend through the thickness of lid 119. For example, alternative

embodiments of lid 19 could include holes that partially extend through the thickness of

lid 19. In these embodiments, the worker can manipulate wrench 501 with posts 521

such that posts 521 interlock with one or more holes, thereby allowing the worker to

apply a bending force thereto to disengage lid 119 from housing 03.

Figure 6 illustrates an alternative embodiment of wrench 301 . Wrench 601 is

substantially similar in form and function to wrench 301 . Wrench 601 comprises an

elongated member 603 having two end portions, a first end portion 605 attached to a

handle 607 and a second end portion 609 attached to a leg 6 and a leg 6 3. Wrench

601 is further provided with a socket adapter 615 or similar means for coupling with a

cup housing 617.

Cup housing 617 has an inner diameter G , which is slightly larger than diameter

C of bonnet 107. During operation, the worker positions housing 617 on bonnet 107

such that the inner surfaces of housing 617 snugly fit against surface 2 11 of rib 205,



then the worker rotates wrench 601 , which in turn disengages bonnet 107 from valve

101 .

It is evident by the foregoing description that the wrench for an irrigation system

has significant benefits and advantages, including: (1) two or more legs adapted for

engaging the bonnet, the legs providing the necessary gripping and torque means for

effectively removing the bonnet in confined areas; (2) the legs extending at an angle

with respect to each for removing bonnets having different shapes and diameters; (3)

the legs forming a gap therebetween so as to easily maneuver around devices attached

to the top of the bonnet; and (4) the wrench being a multi-purpose tool further

comprising devices and fasteners attached thereto for working on irrigation system

components.

The particular embodiments disclosed above are illustrative only, as the invention

may be modified and practiced in different but equivalent manners apparent to those

skilled in the art having the benefit of the teachings herein, It is therefore evident that

the particular embodiments disclosed above may be altered or modified, and all such

variations are considered within the scope and spirit of the invention. Accordingly, the

protection sought herein is as set forth in the description. It is apparent that an

invention with significant advantages has been described and illustrated. Although the

present invention is shown in a limited number of forms, it is not limited to just these

forms, but is amenable to various changes and modifications without departing from the

spirit thereof.



Claims

1. A wrench for a valve having a bonnet, the bonnet having a body with an external

surface and a rib attached to and extending from the external surface, the rib having a

side surface, the wrench comprising:

an elongated member having:

a first end portion and an opposing second end portion;

a handle attached to the first end portion;

a first leg attached to the second end portion, the first leg having:

a front surface and an inner surface; and

a second leg attached to the second end portion;

wherein the first leg and the second leg extend at a non-zero angle with respect

to each other, and

wherein the inner surface of the first leg engages the external surface of the

bonnet and the front surface of the first leg engages the side surface of the rib during

removal of the bonnet from the valve.

2 . The wrench according to Claim , further comprising:

a fastener attached to the first leg.

3 . The wrench according to Claim 2 , wherein the fastener is a screwdriver bit.

4 . The wrench according to Claim 2 , wherein the fastener is an extension member.

5 . The wrench according to Claim , further comprising:

a gripping material attached to the first leg.

6 . The wrench according to Claim , further comprising:

a post attached to the handle.



The wrench according to Claim 1, further comprising:

a socket adapter attached to the handle.

The wrench according to Claim 7 , further comprising:

a cup housing coupled to the socket adapter.

9 . A wrench for a valve having a bonnet, the bonnet having a body with an external

surface and a rib attached to and extending from the external surface, the rib having a

side surface, the wrench comprising:

an elongated member having:

a first end portion and an opposing second end portion;

a handle attached to the first end portion of the elongated member, the handle

having a length extending from a first end to a second end;

a first post attached to the first end and adapted to extend in a direction relatively

orthogonal to the length of the handle;

a second post attached to the second end and adapted to extend in a direction

relatively orthogonal to the length of the handle;

a first leg attached to the second end portion, the first leg having:

a front surface and an inner surface; and

a second leg attached to the second end portion;

wherein the first leg and the second leg extend at a non-zero angle with respect

to each other, and

wherein the inner surface of the first leg engages the external surface of the

bonnet and the front surface of the first leg engages the side surface of the rib during

loosing of the bonnet from the valve.

The wrench according to Claim 9 , further comprising

a fastener coupled to the first leg.

11. The wrench according to Claim 10, wherein the fastener is a screwdriver bit.



12. The wrench according to Claim 10 , wherein the fastener is an extension member,

13 . The wrench according to Claim 9 , further comprising:

a gripping material attached to the first leg.

14. The wrench according to Claim 9 , further comprising:

a socket adapter attached to the handle.

15. The wrench according to Claim 9 , further comprising:

a cup housing coupled to the socket adapter.

16. A method for disengaging a bonnet threadedly attached to a valve positioned in

an underground housing, the bonnet having a body with an external surface and a rib

attached to and extending from the external surface, the rib having a side surface, the

method comprising:

providing a wrench having an elongated member attached to a first leg and

attached to a second leg, the first leg and the second leg extending at a non-zero angle

with respect to each other to form a gap therebetween, the first leg and the second leg

both having an inner surface and a front surface;

engaging the inner surface of the first leg and the inner surface of the second leg

on the external surface of the bonnet such that a tight fit is created therebetween; and

rotating the wrench such that the front surface of the first leg comes into contact

with the side surface of the rib.

17. The method according to Claim 16, further comprising:

providing a handle attached to the elongated member;

providing a post attached to and extending from the handle;

engaging the post with a hole located on a top surface of a lid, the lid being

releasably coupled the housing;



applying a turning force to the elongated member, thereby disengaging the lid

from the housing; and

removing the lid from the housing.
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