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SPEAKING NOTES
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Many iconic inventions call Australia home.
From the boomerang and bionic ear to the black box flight recorder – this country has a long and proud history of delivering innovative products across an equally diverse range of fields.
Northern Victoria is home to its own iconic invention – the Dethridge Wheel – which many farmers could claim has probably done more for them than all the other innovations mentioned combined!

As you know, we’re here to celebrate the Wheel’s 100th anniversary and to this end I hope I can bring some little-known facts and local colour.

One hundred years. That’s a long time in anyone’s language – particularly when it comes to innovative technologies whose shelf life is more normally confined to single digits – or less!
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Before getting into more detail about Mr Dethridge and his iconic invention, let’s step back and take a look at what else was going on in 1910. 

· Locally, Andrew Fisher was about to become Prime Minister of Australia – for the second time;

· The great American escape artist – Harry Houdini – made one of the first ever powered flights during a trip to Melbourne;

· The Australian Treasury was given the authority to issue currency, replacing use of the British Pound;
· Last but certainly not least - Geelong was declared a city!

· Internationally, George 5th became King of the United Kingdom upon the death of his father - Edward 7th;

· The first round-trip flight over the English Channel was completed;

· Portugal overthrew its monarch to become a republic; and

· The city of Tel Aviv was founded.

It was against this backdrop that John Dethridge launched the first of what would become an international sensation within irrigation circles.
Of course, his was not the first innovation in the field of irrigation.

Irrigation, in its broadest definition, as an artificial application of water to the soil, has been around for ages. 

Indeed, archaeological investigations have identified evidence of irrigation in Mesopotamia, Ancient Egypt and Ancient Persia as far back as the 6th millennium BC, where barley was grown in areas where the natural rainfall was insufficient to support such a crop.

The oldest known hydraulic engineers, meanwhile, were found in China where Sunshu Ao (6th century BC), performed large irrigation projects.

More recently again was an Italian architect/engineer who in 1570 devised the ‘Italian Module’ device which was capable of “maintaining a constant head of pressure” to meet the needs of various Milan-based irrigators.

It’s unlikely that the young John Dethridge would have known much about these irrigational forefathers.
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He was in fact, a relatively unschooled ‘city’ boy who was born on 25 June 1865 in the inner Melbourne suburb of either Richmond or South Yarra, depending on which historian you believe. 
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After leaving school early, he entered the building trade. In April 1888 at the age of 23, he joined the Department of Public Works as an inspector and five years later, he was promoted to the Mines and Water Supply Department as inspector-in-charge of the Coliban water-supply and irrigation system located at Bendigo.

In 1897, Dethridge passed his water supply exams, which qualified him for the professional division and in 1899, he resigned his permanent appointment in the general division to accept a temporary appointment as an assistant engineer.

He became the permanent professional officer in 1902, overseeing the works being executed by the Mildura Irrigation Trust.

In 1903 he was named the executive engineer for the Goulburn River works, which included the Nagambie Weir and the Waranga Basin. 
In fact, he was responsible for the raising of the Waranga embankment and for the design of the Sugarloaf Weir on the Goulburn River, the first Eildon Dam. This structure has been visible in recent years as levels within Lake Eildon have been low, but is now submerged again – thankfully!
He also would later be credited with developing weirs at Mildura and Torrumbarry, described as ‘Dethridge Weirs.’ Notable for their substantial steel trestles that were housed on wheels enabling them to be drawn from the river during times of flood.
The Mildura Weir is still in operation, while the Torrumbarry Weir was replaced some years ago.
It would be for his simple but revolutionary water meter that he’s best remembered. And this invention occurred during his years of close associaton with the Goulburn irrigation system.
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Its official title was the “Dethridge Direct-Measuring Water Meter,” but became much better known as just the ‘Dethridge Wheel’ or ‘Dethridge Meter, or water wheel as known by farmers.
It was a simple and robust device, but don’t just take my word for it. Here is the description etched into the pages of the State Rivers and Water Supply Commission’s Annual Report, not long after its release.

“It is simple, correct and can be constructed as cheaply as any other form which has these essential qualities.”

Others obviously agreed because it not only spread quickly throughout Victoria and other parts of Australia, but to other parts of the globe, including the United States, Israel and Africa.
While the simple but efficient technology attracted many, still others no doubt came on board because John Dethridge refused to patent his invention, instead offering it for the benefit of humankind. 
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Interestingly, while it was best known as a water measuring device for irrigation and bulk town supplies, it also was used to measure discharges of sewage effluent, stormwater, drainage and even as a means of measuring diversions of water for fish farming.
The construction of the Dethridge Meter has remained basically the same over the years, that is, apart from continuous upgrading of materials for wheels, emplacements, doors, bearings and minor variations to head wall and transition shape.
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In simple terms, it can be described as undershot water wheel rotating in a specially-shaped concrete flume with small side and bottom clearances.
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The wheel consists of a drum on an axle, with eight v-shaped vanes fixed to the outside. It sits laterally across a channel and is turned by water flow. The revolving wheel measures flow from the irrigation supply channels into the farm channels, providing the basis upon which irrigation farmers water use is measured. 

A near constant volume of water passes with each revolution, so the total volume delivered can be recorded by a revolution counter on the wheel.

The rate of flow through the meter is regulated by a slide gate at the entry to the flume. (In New South Wales, a rear door is also added). The downstream sill of the concrete flume is elevated to ensure that the space between the drum and the vanes is always filled with water. 

Laboratory and field tests have resulted in a standard setting or rating of the wheel in relation to channel flow level and mechanical improvements for the wheel and fittings. 

Wheel drums generally last for 15 to 20 years, and the axle was generally replaced every 5 years. 
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There were two basic sizes made available – the so-called ‘Large Dethridge Meter Outlet (LDMO) – which could deliver up to 12 megalitres of water a day at a speed of 10 revolutions per minute. This wheel has a diameter of 1.52 metres and requires about 1220 revolutions per megalitre.

The other one was logically enough referred to as the ‘Small Dethridge Meter Outlet (SDMO) – which could deliver approximately 5 megalitres of water in a given 24-hour period.
Its wheel diameter was 1.22 metres and there are about 2,835 revolutions per megalitre.
Generally, one meter was provided for each property, a small one for areas up to 40 acres and a large one for bigger farms. If the farm area commanded by gravity and suitable for irrigation exceeds approximately 300 acres, a second large meter could be provided. These general rules could be modified, if necessary, because of particular farm layouts and topography.
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As noted earlier, another benefit of his technology was its relatively maintenance-free nature. 

Indeed, the main item of recurring maintenance prior to galvanising for the old type of meter was recoating the steel wheel with tar, for protection against corrosion.

This was done each year during winter time, when there was no irrigation required. Obviously, this act was eliminated with the introduction of galvanised metal parts and the use of aluminium.

Many mechanical improvements were made to the Dethridge meter over the past few years. Durable roller bearings have replaced the red gum axle blocks and these helped to improve the meter accuracy while steel and aluminium replaced wooden drums.
A sealed pendant cyclometer is now used to record wheel revolutions instead of the unsealed type which was fitted to the axle and was often difficult to read because of the entry of water.

More than 70 years after Mr Dethridge’s invention, however, another meter man entered the picture – Mr. A. A. Long who began looking at ways to increase the capacity of the original device.
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The new creation, referred to aptly enough as the Dethridge-Long Meter, offered some significant improvements over its predecessor, including the ability to boost flow rates up to 21 megalitres a day.
Among its other developments were less drag due to using six rather than 8 vanes; an improved shape of floor of the emplacement to avoid leakage losses and the use of low-maintenance materials (aluminium, glass-reinforced plastic). 

There also was an improved ‘small’ meter (half linear scale version of the larger variety) with a capacity of about 4.5 megalitres a day.

One aspect of the Dethridge Wheel which has attracted a fair bit of attention has been the sheer quantity of bad luck experienced over the years by so many farmers in regard to their meters not operating properly.

It seems almost incomprehensible that so many frozen fish or dead turtles wound up getting ‘spragged’ or stuck beneath the wheel thereby allowing water that was unaccounted for, to flow through to the farmer’s paddocks.
 It was also common practice for farmers when not irrigating to insert a wooden or steel stake horizontally through the wheel to stop the wheel turning in the wind thereby clicking over extra revolutions on the meter.  If water was seen, by bailiff’s, still running through the emplacement into the farmers channel then healthy robust discussions were the order of the day as to who didn’t close the door to the channel properly, anybody from sons, daughters, wife’s neighbours, staff or bailiff’s could have been negligent in shutting the door down properly or if at all.

Wheel of fortune for some, wheel of misfortune for those who did get prosecuted successfully – particularly in more recent times as theft of such a valuable commodity has become regarded as a serious crime.

Not all recipients were from the irrigator’s side of the meter, either. 
I’ve been informed that not all that long ago, two industrious employees from a well known local water authority came up with the idea to make a video to demonstrate the safe way to handle a Dethridge wheel when moving a replacement from the depot to the emplacement on farm.
All was going swimmingly until they went to demonstrate how to lift the heavy wheel over a fence. They lifted the wheel to what they thought was the point of balance and let go, expecting the circular device to go over the fence with gravity.

Instead, it flicked back on the same side as them and rolled about five metres coming to rest – with a fair bit of force – into the side of the company’s vehicle. More than just egos ended up getting bruised in this encounter!

Similarly, there were times when Dethridge Wheels inexplicably were removed from their moorings and placed alongside the channel. 
Despite their substantial weight, the high-protruding vanes could catch wind gusts in much the same way they took to water and start rolling along and across paddocks and crash through fences some distance away from their emplacement.   Indeed it was bad luck for  a farmer found asleep in his ute on the channel bank near sunrise ,one could only marvel at his hastily fabricated story of how the water wheel happened to be resting against his paddocks fence instead of bolted in its usual concrete emplacement.
In hindsight, tales of such Dethridge Meter misdeeds and misfortunes is perhaps akin to the way city folk talk about evading speeding fines or computer hackers talk of free downloads.
But that leads us to yet another aspect of the Wheel which perhaps does not gain much attention—namely, that it resulted in providing a lot more than just a marvellous piece of engineering ingenuity.

This exquisitely simple piece of engineering also had major impacts on job and wealth creation on both sides of the meter.
While it’s always difficult to provide firm figures, there’s little doubt that irrigated land holdings are far more fertile and therefore profitable than non-irrigated territory. The end result being that any increase in on-farm productivity in turn would no doubt lead to an increase in jobs across the entire supply chain and therefore improve income levels for all involved. 

The wheel also proved to boost employment figures for those charged with monitoring the wheel’s movements or just as importantly their lack of motion - the water bailiffs.
In the days before telephones and automobiles, customers would leave their water orders in letter boxes for bailiffs on horseback or bicycles to collect.

The region that a bailiff could manage was dictated by the distance they could cover to collect orders and regulate channel flows during a working day. 
In addition to the huge economic imperative driven by the wheel, then, it also engendered a fair bit of positive social interaciton.

Indeed, in a copy of the Water Bailiffs Manual from the State Rivers and Water Supply Commission’s 1963 edition, it states:

“It is essential that good public relations be established with irrigators as without their cooperation, the distribution of water in open channels becomes very arduous.”  In the main, cooperation between bailiffs and farmers was excellent and worked to each other’s advantage.  Sometimes the cooperation drifted to self-regulation of the channel system to suit the farmer. 
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The Manual goes on to say: “Water Bailiffs should look upon water as ‘liquid gold’ and regard any wastage as money and production lost.”

While some may believe there is still a place for Dethridge meters, recent studies conducted by G-MW suggest that its accuracy levels are no longer acceptable.

The modernisation works being done by the Northern Victoria Irrigation Renewal Program (NVIRP) and Goulburn-Murray Water now give farmers the opportunity to gain greater assurity that they not only receive their proper water volumes when they request it, but gives them greater ability to pre-plan forward deliveries.
A 2008 Report commissioned by G-MW revealed an average meter error of 7.5 percent in favour of the irrigators, which is less than historical estimates. 
While 7.5 per cent was the average, some  Dethridge Wheels understated water volumes by nearly three times this amount when tested. 
This level of inaccuracy could effectively deliver a farmer millions of litres of extra water over the course of a year worth tens of thousands of dollars at no cost, without the farmer even knowing about it.

This study reviewed a number of large Dethridge Wheels across all six of G-MW's irrigation districts. The wheels were studied in situ using a mobile testing station. Those wheels investigated delivered water to a variety of farms including dairy, mixed farming and different kinds of horticultural operations.

Basically, the study revealed that nearly every wheel subjected to engineering testing, understated water flow. Perhaps even more importantly, the level of inconsistency varied widely – some by as much as 20-25%. 
Because of wide variations in the accuracy of the large wheels tested, the study concluded that a large number of different environmental and physical factors could affect their accuracy. 
Nineteen factors were listed in all, including damage to fins or drums, amount of wear on bearings, upstream and downstream water levels, wind speed and direction, clearances between the bottom of the wheel and concrete structure they sit in, and water flow speed.

Indeed, if the Dethridge Meter, and in particular the eight-finned drum, is incorrectly installed or damaged, or the bearings wear such that design clearances are not maintained, serious inaccuracies can result, was one of the findings from the detailed report.
Relatively few of the wheels were found to be inaccurate by a margin less than 5 percent.
The 5 percent margin is important, because new national irrigation standards are being phased in under which error margins must be less than plus or minus 5 percent in the field.

These results effectively found that the Dethridge Wheel could not meet the new National Metering Standards due to uncontrolled normal variations.
Interestingly, the resistance shown by osme irrigators to newer metering technologies is not unlike comments raised when the Dethridge Wheel was introduced.

No one disputes that the Dethridge Wheel represented a quantum leap in the ability to control and measure water flow, but critics at the time complained that this then ‘new’ technology would disadvantage them.

A modernised irrigation system fundamentally changes the way in which irrigation orders are placed, scheduled and flows are delivered to customers.

Such a system also brings with it greater levels of accuracy, as well as other customer service benefits, including real time performance data which in turn means customers are able to make more informed irrigation scheduling decisions and orders are delivered sooner and more reliably.

At the same time, channel supply levels can fluctuate as a consequence of manual regulation.
This results in variable flow rates onto farms. To provide a consistent flow rate, and therefore a more efficient irrigation system, customers must manually adjust the flow through their meter to compensate for the variable supply level.

An automated channel system minimises fluctuating supply levels by constantly regulating flows according to supply and demand.
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As part of the modernisation program, G-MW customer supply points will be fitted with one of two new meters that comply with the National Measurement Institute irrigation meter standards – the Electromagnetic Flow Meter (known as the ‘Mag Meter’) or a FlumeGate.

Briefly, the Mag Meter measures the change in the magnetic field as water passes through a known pipe area. By measuring the change in magnetic field, the water velocity can be calculated and hence flow.

The FlumeGate is an overshot gate that measures flow passing over the gate tip using upstream water level, downstream water level and gate position as the primary inputs to derive the flow, using standard hydraulic weir equations.

Both meters can communicate via radio data links to the Channel Control system which can be accessed either centrally or regionally.
This capability provides real time data to enable the optimum control of the water distribution network and thus, optimum service levels to customers.

These new devices will ensure accurate and equitable measurement for all irrigators and in many cases, offer an increased level of service to the irrigator via fully automatic remote  controls. 
Automatic remote control means that the supply point will automatically open and close, based on the irrigator’s requirements and, perhaps more importantly, provide a constant flowrate to the farm, automatically adjusting for varying supply channel and/or farm channel water levels.  From my experience, constant flow rates result in on farm water savings particularly with higher flow rates of 15 – 25 mgs/day with a high volume flow running quickly over the paddock..............of course you need a recycle system to catch the runoff.
Unlike the Dethridge Meters which came in only a large or small size, new electronic meters are available in a variety of sizes and configurations to best suit individual irrigator’s needs. Meters are also classified by their control or monitoring capability, which is determined by the design flow rate of the individual meter.

In addition, channel automation ensures delivered volumes more closely match demand. 
Automated meter outlets and the ability for water authorities like G-MW to monitor remote meters also improves compliance of individual orders with their scheduled time and flow rate.

The end result is an improved level of service to downstream customers as upstream events occur as planned.

Closing:

Though these systems will greatly improve on the flexibility and accuracy levels and capabilities offered by the century-old device, there’s no doubting that the Dethridge Wheel will forever hold a special place in the hearts and minds of those who have been involved in Northern Victoria’s irrigated holdings – from both sides of the meter. 

In fact, it’s safe to say that the future of the Dethridge Wheel will be akin to the original Furphy Tank – as a nostalgic ornament to our rich history of innovation for the betterment of everyone.
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It’s perhaps fitting that the world’s most prodigious inventor – Thomas Edison once described the process of innovation as “If there’s a way to do it better – find it.”
John Stewart Dethridge did indeed find a way to improve the delivery and measurement of irrigatable waters. 

Thank you.
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