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23 June, 1912. THE VARSITY ENGINEER. 

Municipal Engineering. 

Mr. W. Calder, Assoc. M.Inst.C.E., City Engineer of 
Prahran, favoured the members of the M.U.E.S. with an in-
teresting lecturette on the evening of May 8th. We give an 
abstract of it, dwelling only upon the subject of the Prahran 
Destructor, which we mention first. Some drawings of this 
are reproduced. The numerous lantern views and plans shown 
by Mr. Calder, were well calculated to illustrate the enormous 
range of engineering work which comes under the heading, 
" Municipal Engineering." This is the second occasion on 
which Mr. Calder has given our Society the benefit of his ex-
perience, and his kindness is appreciated. Among the visitors 
who listened to the lecturette were Mr. A. C. Mountain, 
M.M.I.C.E., City Surveyor of Melbourne, and Mr. E. G. 
Ritchie, Assoc. M.Inst.C.E., Engineer in charge of the Water 
Supply of Melbourne. 

GENERAL DESCRIPTION OF THE CITY OF 
PRAHRAN REFUSE DESTRUCTOR. 

The Destructor was erected in 1907, and started to work on 
November 18th of that year, since which date it has been 
worked continuously with two 8-hour shifts, with the excep-
tion of Sundays, Christmas Day and Good Friday, when it is 
dosed down. 

The plant is of the Meldrum continuous grate, front hand-
fed type, and consists of two complete and independent units, 
one of two and the other of three grates. Each unit is pro-
vided with a combustion chamber, Babcock-Wilcox boiler of 
1,470 sq. ft. heating surface, and regenerator, so that one 
unit can be closed down for cleaning and overhauling, while 
the other is capable of burning the whole of the house refuse 
in two 8-hour shifts. This was necessary owing to the loca-
tion of the destructor, which is in a populous area, where the 
accumulation of refuse even for a short time would be highly 
objectionable. The tipping platform is io feet above the clin-
kering floor, and is reached by means of an inclined roadway, 
with a gradient of i in 5o, with bluestone retaining walls, and 
paving of bluestone setts. From the tipping platform the 
refuse is dumped into the refuse hoppers, each holding about 
one day's supply of refuse, which is fed by hand from the 
shovelling sill of the hopper direct into the furnace. 

A special hearth has been provided for burning stale fish 
and offal from fishmongers and poulterers, arranged in such 
manner that the fumes must pass over the grates and through 
the combustion chamber before reaching the chimney. The 
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chimney is 135 feet in height, and the smallest diameter, 5 feet 
6 inches, lined with local fire-bricks for 65 feet of its height, 
but the lining of furnaces and combustion chamber is com-
posed of imported bricks, from Stourbridge, in England, as it 
was considered that they would not be affected to the same 
extent as the local bricks by the abrasion of firing tools. 

There is also a Weir's boiler-feed pump of 1500 gallons 
capacity per hour, 10 k.w.; a generating set by W. H. Allen 
and Sons of Bedford, for lighting the works and approaches 
thereto, and a clinker crusher, with revolving screen, for 
crushing and grading the clinker into four different sizes. 
This is driven by a Marshall vertical engine of 25 h.p. 

Realising that considerable surplus heat was going to waste 
in the burning of the refuse, consideration was given as to the 
best means of putting this to profitable use ; bearing in mind 
all the conditions surrounding such an installation as a refuse 
destructor, the following desiderata were formulated :- 

(a) Before all else it should be recognised that the primary 
function of a destructor is to efficiently and thoroughly des-
troy municipal waste, the generation of electricity being a sec- 
ondary consideration. 

(b) The consumer of electricity supplied from a destructor 
should not prescribe to the Council the rate at which elec-
tricity should be supplied, or the times when it should be avail-
able, and the ideal consumer was one who would provide as 
it were an electric sink, into which the destructor could pour 
its by-product when and as fast as made. 

(c) The generating machinery must be so arranged that 
the output would automatically follow the ever-varying rate 
of steam production as closely as possible. 

(d) In order to save labour, the machinery should be as 
automatic and simple in operation as possible, so that the de-
structor staff could operate it without difficulty. 

The ideal consumer was found in the Melbourne Electric 
Supply Co., and towards the close of 1908 tenders were called 
for an electric generating set to comply with the above condi-
tions, viz.: an Asynchronous generator, coupled direct to an 
Allen non-condensing compound engine of 185 h.p., the maxi-
mum output of the generator to be 125 k.w. These conditions 
were fulfilled by the tenderers, and the cost of the installation 
was £1,637/8/-, G. Weymouth Pty. Ltd., of Richmond, Vic-
toria, being the successful contractors. The plant commenced 
running on April 24th, 1909, and since then to the present 
date, it has been worked continuously without a hitch, the 
average daily output of electricity for the past two years being 
1,294 units sold—exclusive of the steam used for the air-blast, 
pumps, clinker crusher, tar macadam mixers, tar stills, and the 
lighting of the works and stables adjoining. The revenue 
from electricity sold in 1910 was £698/17/II, and in 1911, 
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i808/9/7, the price received being .41d. per B.T. Unit. The 
choice of this somewhat unusual type of generator has there-

fore been fully justified. At the same time a " Row's" feed 
water heater was installed. A superheater has also been in-
stalled in one of the destructor boilers, the effect of that con-
trivance being an increased efficiency in steam production to 
the extent of 12 per cent. 

For the year 1909-IO, the gross revenue derived from the 
plant was 11141/14/IO, which included a sum of 1762/0/3 for 
electricity and 1278/2/1 for sales of cnker. The working 
expenditure for the same year was 11262/18/8.   	which 

For the year 1910-II, the revenue was £1378/616,   r aws 
which 

included £1o33/15/6 for electricity and £169/6/6 was 
sales 

 of  clinker. The working expenditure for this year 
 

For the year 1910-II a total quantity of 8558 tons of house 
and trades refuse was destroyed, and from   th ela 

fuel 
   

was 

generated a total quantity of 463,377 	2 units uses 
which 430,850 were sold, and the balance of 3, 2 poweruse  
for the Council's own lighting, and the supply 	c. 
the working of the clinker crusher, macadam mixers, 

The quantity of electricity generated per ton e 
of refuse 

 
burned, for the whole year, reached the high 

figure 
ubl54.14 

units, which compares more than favourably with p 
results from similar installations in other parts of the world, 
when it is remembered that the refuse  with Australian 

 anii cities  
is of a low calorific value as compared  
cities, where theroportion of combustible matter, such as 
coal cinders, is higher and the proportion of green vegetable 
matter less than in this country. 

The work of this destructor is referred to in May's "Cleans-
ing Superintendent's Handbook," and also in a work published 
this year on " Modern Destructor Practice," from which the 
following is an extract, referring to the Prahran destructor :-

" With the addition of superheaters to the boilers, there will 
doubtless be an increased efficiency, although even now the re-
sults obtained are the best recorded in connection with any 
combined destructor and electricity undertaking in the Col-
onies, and in advance of those obtained at most works of sim-
ilar size in Great Britain." 

The refuse is collected bi-weekly in specially designed steel 
covered refuse carts, mounted on springs and set low on the 
axle to facilitate loading. 

In addition to the electric generating plant and clinker 
crushing plant, a tar still of goo gallons capacity and two tar 
macadam mixers are operated with steam from the destructor. 

The lantern slides, photographs, and drawings shown were 
illustrative of the following branches of Municipal Engineer-
ing:— 
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1. Roads and Pavements. 
2. Bridges—and particularly views of the beautiful bridges 

spanning the Seine at Paris. The latest of these, Pont. Alex- 
andre III., erected in 1896, is constructed of steel in one span 
of 377 ft., and has a width of 131 ft. 

3 Examples of Street Architecture—Ancient and Modern. 
Views of famous civic squares, including the ruins of the An-
cient Forum at Rome, St. Mark's Square, Venice, Place de la 
Concorde, Paris, Trafalgar Square, London, etc., and views 
illustrative of the artistic treatment of River and Sea Fronts, 
including the River Drive at New York, and the sea fronts at 
Brighton and Eastbourne, England. 

4. Water Supply. 
Views illustrative of the different fea-

tures of a city's water supply, with examples of public baths, 
ancient and modern, street drinking fountains, etc. 

5. Parks and Gardens. 
Views of public parks and gardens 

in Europe and America, including the famous gardens adjoin-
ing the Palaces of Versailles and Fontainbleu, at Paris, and 
particularly a description of the Park system of Minneapolis, 
the capital of Minnesota, U.S.A., a city on the Mississippi, 
with a population of 250,000, which possesses 15,000 acres of 
park lands in and about the city, connected by ten miles of 
lake and riverside boulevards, one interesting feature of these 
parks being the existence of a number of natural lakes, where 
boating in the summer and ice skating in the winter are 
largely indulged in by the people. The Minnehaha Falls is an 
interesting feature connected with one of these parks. 

6. Water Falls and Power Plants. Views of water falls and 
power plants, and more particularly a number of views of the 
world-famous Rapids and Falls of Niagara, over which it is 
estimated that 15,000,000 cubic feet of water passes per minute, 
of which quantity about nine-tenths passes over the Horse 
Shoe Falls on the Canadian side of the river. The low water 
flow of these falls is estimated to give 2% million h.p., of 
which, at the present time, nearly 1 million h.p. has been au- 
thorised to be taken by the various power companies estab-
lished in the vicinity of the Falls. 

In Buffalo, a city with a population of 400,000 and 26 miles 
distant from the Falls, there were, in 1906, power producing 
companies doing business in that city, who were generating 
140,000 h.p.; and 35o miles of tramway track were then in 
existence, operated, heated and lighted with power from the 
Falls. 

Mr. H. R. Harper, the Melbourne City Electrical Engineer, 
in his recently published Report, gives much interesting detail 
regarding the operations of the Niagara Falls Power Com-
panies. On his authority it is stated that the "Ontario Power 
Co., whose power house is situated at the foot of the Falls, 
generates electricity at 12,000 volts, which is distributed by a 
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separate Transmission Co., and mostly used by the Lighting 
and Tramway Companies in Toronto, 90 miles distant. 

" For transmission purposes the power is raised to 6o,000 
volts, and conveyed by overhead wires on steel towers." " The 
annual output of the company is 132,000,000 units, and the 
total cost of producing electricity at this power house is a 
little over a quarter of a cent. per unit, as measured at the 
switchboard." 

On the same authority it is stated that "arrangements are
being made to supply power to Windsor, Zoo miles distant, 
from Niagara, the power to be transmitted by means of over-
head wires at a pressure of 110,000 volts, which is the highest 
voltage at present used in any power transmission undertak-
ing." 

It is interesting to note that, if in place of the water power, 
coal and steam plants were required for the supply of the re-
quired power, the average cost of such would amount to not 
less than £12 per h.p. per annum, or practically three times the 
cost of that produced by water power. 
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