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CONNECTION TUBES 
Tbis invention relates to pipes aJld other .fittings used within tanks and other 

vessels. This invention .in particular relates to pipes and fittings -µsed in hot water 
heaters which provide boilin8 or near boiling water in kitchens, tea rooms, cafeterias, 

etc. 
With reference to Figure l, whicll. is a sCbcmatic representation of a 

conventional hot water heater, the heater and its associated disadvantages will be 

descn'bed. The major coillponem of the co:nventlonal hot water heater 1 is a. water 
beater tank 2 and an expansion tank 3. Cold water is supplied to the water heater tank 
2 vm water supply pipe 4 which ~ attached to inlet fitting 5. A backflow preventing 

valve may also be .incorporated with this fitting 5. The water within 1he heater tank 2 is 

heated to boiling or near boiling point by beating element 6. 

A conV"entiooal connection tube 7 is located. at the top of the heater tank 2, and 

passes throligh the expansion taD1c 3. The .~ction tube 7 has a threaded upper 
portion 8 for attaching an outlet pipe 9 thereto. 'The connection tube 7 has a central 

bore 10 providing fluid comxminir.ati.oo. between the beater tank 2 and the outlet pipe 9. 

A venturi hole 11 provides fluid communication between the central bore 10 and the 
expansion .Wik· 3. 

In use, the heater tank 2 is! full of water. When the tap 3~ is closed, and the 

water within the beater tank 2 is heat.ed, the water within the tank 2 expands. The 

expansion tank 3 is provided to co~tain the expanded water and prevent nuisance 
d:dpping from the free outlet. In the water heater 1 shown in Figure 1, the expand.iDg 

water will pass up the central bore 10 of the connection tube 7, and out the venturi hole 
1-i and into the e."'qlansion tan.le 3. N. the water expands the water level in. the 

expansion tank 3 rises to an upper level 12. The expansion tank 3 provides a large 
volume to contain the increase in the volume of water, and bas a "-ent 36 to . 

atmosphere. 

When the tap 35 is opened, water mxler pressure within the heater tank 2 flows 
through the central bore 10 to the outlet pipe 9 and then to the free outlet. Also, water 

within the e:x:pamion tank 3 will flow through the -venturi hole 11 to the central"' bore 10 
and then to the ontlet pipe 9. The latter flow is due to the vemuri effect of water 

flowing~t.broagh the central bore 10 past the venturi hole 11. The water will flow out 
of the expansion tank 3 until tbe water level in the expansion tank 3 drops to tbe lower 
water level 13. 

. ' 

One embodllnent of a conventional connecti.o.c. tube is shown in Figure 2. This 

connection tube 7 comprises a lower ponion 14 and an upper portion 15, both liaviDg a 
central bore 10. The lower portion 14 is brazed at 26 or otherwise sealingly secured 

to an aperture in the upper wall 20 of the heater tank 2. Orifice 16 and vemuri hole 11 
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allow fluid COinID.UDication between the central bore 10 and the insides 17, 18 of the 

heater and expansion tanks 2,3, respectively. 
The upper portion 15 is also brazed 26 or othe:xwise sealingly secured to an 

apcrtu.re within the upper wall 19 of the expansion taDk. 3. Tbc top of the upper portion 
15 is tbieaded 8 to allow the atta.cbmem of an Qlltlet pipe. The diameter of the lower 

end 21 of the upper portion IS is reduced to locate the upper portion 15 within the 

lOWeJ." portion 14. 
During construction of J:he water beater 1, each of the connection tube portions 

14,15 are secured ID the respective tank wall 20,19, prior to joining the e~ansion tank 

3 to the heater tank 2. 
The expamion tank 3 is then funned by att.aclll:Dg the expansion t.ank w:all 19 to 

the beat.er t.ank 2, the uppe~ wall 20 of which serves as the lower wall ~the expansion 
tank 3. As the walls 19,20 are bronght together the two connection tube ponions 14,15 

locate relative to one another by means or the lower end 21 of the upper portion 15 
locating within the lower portion 14. The expansion tank 3 is then sealed to the heater 

ta.Dk 2, holding the connection tobe portions 14,15 together. 
Problems arise during use of water heaters 1 cons~ted using conventional 

connection tubes of the type desmbed above. During use. small openings may become 
blocked by. fur example, calcium deposits. The venturi hole 11 is particularly 
vulneca.ble to blocking due to its small size and the fact that it piovides a horizontal or 

angled 51ll'filce upon which deposits may settle. In as little as two to three yea.rs of use. 

and in some areas in only ,2 to 3 months, deposit levels can build up to an extent which 
prevents efficient and correct operation of the beater. Due to the nature of the 
construction of the water heater tanks 2,3. in which there is limited or no access to the 

intema1 fittings, 1t is clleaper to replace both tanks 2,3 and the _comiection tube 7 with a 

pre-assembled substitute unit, rather than disassembling the trulks 2,3 to clean or 
replace tbe connccti.on tube 7. AlthQugh cheaper than cleaning or replaci.D.g the 

connection tube 7, the cost of such replacement is still high. The practice of J:Cplacing 
the whole assembly is also wasteful of materials. 

It is an object of this invention to provide a water heater2 and a cmmection 
tube therefor. which.allows easy cleaning or replacement of COUlpOnent parts, whilst 

reusing as many parts as possible. This invention in one broad form proVides a 
co.noection tube comprising: 

a first member adapted to be attached to a first aperture in a first wall, said 
first member having an aperture theretbrougb to provide fluid communication through 
said first wall; 

a second mi::mber adapted to be attached to a second aperture in a second wall, 

· said second member ha.ving an aperture thcrethrough to provide fluid communication · 
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a tubular member ha.Ying a fust end am a second end, said first and second. 

ends beiDg adapted for engagement with said first BIJd. second DJembets, respectively, 

said tubular member having.a central boie providing fJnid C9mmunication between said 

fust and second ends, said tubular member havi:og fluid COllJJDWlication means between 

said centtal bore and the outside of said rube, said fluid cormmmication means beiDg 

located adjaceDt the first end of the bJbu1ar member, 

·wherein said tubWar member and said second member are ada~ to permit 

said tubular member to be reroovably attached 1Uld sealed to said secomi member. 

It is preferred that said tluid CODllilllDication means.comprises a vemmi hole at 

an angle to said cenr:ral bore. 

It is prefcm:d. that said second member bas an internal thread. and that said 

tubular member has a .mating external thread, said threads providing said means for 

·reznovably attaching and sealing said tubular member to said second member. 

It is preferred that said flt$t e:od. bas a diameter slightly smaller than the 

diameter of said first member aperture, for locating said first end within said first 

member apenure. 
It is prefeaed that said _ficstend comprises means for attaching a second 

tublllar member thereto. It is further preferred that saitl meaiis for attaching a second 

rubular member comprises threads. 

h is preferred thar said first, second and tubuiar members consist of brass, 

metal, plastics or a similar suitable material that will not deteriorate though use in 

water. 
It is preferred that said first me.Dlber further comprises a :fiaDge to pre\'ellt said 

first member passillg tbrough said ftrst aperture. 

It is preferred that seal means be disposed between said tubular member and 

said first member and between said tubular member and sci.id second IIlelilber. It is 

further preferred that each seal means comprises an 0-ting. It is still further preferred 

that eilher or both seal means be disposed at least partially in a recess. 
This invention in a further broad fomt provides a water heater having a 

connection tube as described anywhere above. 

}JY way of example only, one preferred embodiment of a connection tube 

according to the invention will now be described with reference to the accompanying 

drawings, wherein: 

Fig. 1 is a schematic view of a conventional water heater; 

Fig. 2 is a partial side elevatiooal view and partial sectional view of a prior art 

connection tube; 

· Fig. 3 is a sectional vie-1.· of a hot water beater iacoiporati.Dg a connection tube 
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aceording to the present in'Ycntion: and 

Fig. 4 is an enlarged partial view of part of Pig. 3. 

Figures 3 and 4 show a preferred embodiment of the inve~on. lndicated 

generally at 22. As widl ;figure 2, tbe connection tube 22 is symmetrical about tbe 

centre line with the exception of the veJJblri hole 11, of which there is oDly one. 

Featllres similar to those of the prior art connection 1llbe of Figure 2 are identified 

using the same reference numerals. In the embodiment shown in Fig. 3, the water 

beater is shown mounted in an outer case 39. The vent 36 from the expansion tank 3 

passes through an ape:rtme in.the outer case 39. and preferably through a grommet 40. 

The water heater shown has a ~-ting element 6, thermostat 42, and an over-· 

temperatu.re cut-cut 43 to cororol the maximum tempetature in the water heater. 

The first member 23 comprises a squat cylinder 24 with a flange 25, aod bas a 

cemcal bore 10. The first member 23 protrudes through an aperture in the upper wall 

20 of the heater tank 2, and is brazed 26 thereto to both frx the first member 23 and 

seal any gaps between tbe first urembe.r 23 and the heater tank. wall 20. 

A second ll1eDlber 27 having a hexagonal outer slirface 28 and threaded 

internal surface 29 is likewise fixed sealingly 26 to the expamion tank upper wall 19. 

One end of the second member 27 has a rim 30 to whic.b. the wall 19 may be attached 

26. The other end of the second Inetilber 27 has an annular recess 36 in which is 

disposed an 0-ring 'l7. to fonn a seaJ between the second member 27 and tbe tubular 

member 31. 
The lower end 32 of the tubular member 31 has a reduced diameter which fits 

within the central bore 10 of the first member 23. The lower end 32 also bas an 

. annular groove 37 in which is located an 0-ring 98, providing a seal between the first 

member 23 and the tubular member 31. This lower end 32 has an orifice 33. which 

opens onto the central bore 10 of the tubular member 31. The venturi hole 11, which 

may be at arry angle, is disposed adjacent to the lower end 32, to be located just above 

the flange 25 when the connection tube 22 is assembled. 

The tub~lar member 31 bas an external thread 29 adapt.ed to mate with the 

int.em.al thread 29 of tbe second member, and a hexagonal outer surface 34. A lock l1lit 

41 may be used to locate the tubular member 31 relative to the outer case 39. The 

tubular ~mber 31 is sealingly secured to the second member 27 by screwing the 

tubular member 31 into the second member wtil 0-ring 97 seals. Spanne:rs or other 

tools may be used on the hexagoaal surfaces 28,34 to emu.re a tight seal. 

A thread 8 .is provided on the upper end of the tubular member 31 so tbat an 

cutler pjpe may be attached thereto. The shape or the upper portion of tbc central bore 

can be shaped as tcqUired for attaching an outlet pipe. 

The advantage of the present invention is that the tubular IDC1Dber 31 may be· 
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readily removed for cleaning or replacement, should the '\'cnturi hole 11 become 

blocked. After disconnecting the outlet pipe and lock llllt 41, the Ollie.t casing 3 7 cm 

be removed from the water heater. It is then simply a matter of unscrewing the tubular 

member 31 from the sccOnd member 27, eg. using spamiers on hexa.gomll surfaces 28 

and 39. and withdrawing it from the expansion tank 3. The revcl'Se procedure is used 

to reassemble the water ~r. There is no need to clisas~mble the expansion tank :3 

or destroy and then remake· my _welds or brazing 26. 
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1. A connection tube comprising: 

a first membet adapted to be attacbed to a fu:st apemlre in a first wall, s~ki 
first member having an aperture therethtough to provide fluid CODllllUnication through 

said first wall; 
a second member adapted to be attached to a secoDd apenure in a second wall. 

said second member having an aperture tbetethrough to provide fluid communication 

through said second wall; and 
a tubular member having a fust end and a second end, said first and second 

ends being adapted for engagement with said first and second members, respectively, 

said tubular member having a ccinral bore providing fluid communication between said 

flrst and second ends., said rubular member having fluid communication .means between 

said central bore and the outside of said tube, said fluid communication means being 

locat.ed adjacent the first end of the tubular member. 

wherein said tubular member and said second member are aW.pted to permit 

said tubular member to _be .removably attached and sealed to said second me.mber. 

2. The connection tube of claim 1, wherein the fiuid communi~ation 

means comprises a venru:ri hole at an angle to said central bore. 

3. The connection tube of chilin 1 or claim 2, wherein die second 

lllember has an internal thread and said rubular member has a mating extemal thread, .. 
said threads provlding said means for removably attaching and sealing said tubular 

member to said secood member. 

4. The connection tube of any one of claims 1 TD 3, wherein the first end 

bas a diameter slightly smaller than the diameter of said flrst member apenure, for 

iocating said first end within said first member aperrore. 

5. The conncdion tube of any one of claims 1 to 4, wherein the first end 

cmnpdses means for attaching a second tubola.r member thereto. 

6. The connection tube of claim 5, wherein the means for attacblng a 

second ttlbular member comprises threads. 

7. The connection tube of any one of claims 1 to 6, wherein the first, 

second and tabular membc:rs consist of brass, metal,· plastics or a similar suitable 

material that will not deteriorate though use in water. 

8. The cODilection tube of any one of claims 1 to 1, wherein the first 

member further comprises a fiauge to prevent said f.1tst member passing through said 
first aperture. 

9. The connection tube of any one of claims 1 to 8, wherein seal means 

are disposed between said tubular member and said first member and between said 

tubular im:mber and sctld second member • 
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The connection tube of claim 9. wherein each seal means comprises a.n 

-The coruiection tube of claim 9orclaim10, wherein either or both 

seal means are disposed a~ least partially in a recess. 

12. A water beater having a connection mbe as defined in any one of 

claims l to 11. 
13. ?: A connection tube substantially as hereinbefore described with 

reference to the. accompany~ drawings . 

. 14. A water heater substantially as hereinbefore described with reference 

to the accompanying drawings .. , 
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