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The principal advantages of bulk handling 
summarised as follows :-

\ 

may be-

Great savipg in time and cost of handling the grain_ 

Saves the -cost of providing hags every season. 

Greater r eduction in the quantity of lost and damaged 
grain. 

Greater expedition in loading and unloading railway 
trucks, thus increasing the effective c3!p!acity O'f the roll­
ing st ock. 

Greater expedition in loading and unlo'ading ships, thus, 
r educing spipping charges. 

Less Fire Insurance Rate if stored in 'proper fi reproof 
'Itructures. 

Great er ease in cleaning and grade, thus saving freight 
and incr easing selling price. 

Discussion 
MR. A. J. H ART said: Mr. President and gentlemen, I am 

particularly pleased to be able to propose a vote of thanks 
to Mr. Poole for his paper, because the subject of grain 
storage and construction of silos, the handling of whe~t, 

and that sort of thing, has always been of very gr eat in­
t erest t o me. I remember that I often used to watch the , 
boats on the river , where I was brought up, discharging' 
grain, filling silos; an~, in later years, the fascination of the 
subject for me has ever increased. 

One does not know where to begin to discuss this paper­
of Mr. Poole's : it is all extremely interesting. With r egard 
to the tables, and the summary they give us of grain pro­
duction in Austr!1lia, they are most enlightening, as is the 
striking way in which the graphs mustrate the effects of 
drought on the production of any crop. I was particularly 
surprised to notice, in looking into the table, that the yield 
of wheat grown in the British Isles is about 57,000,000 
bushels. Very often out 'here one heaps an expression of 
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amaze)llent , from an Australian going Home, who, seeing 
our little fields, wonders, and thinks is it worth growing 
wheat and that lrind of thing in such' small quantities. But 
when we considel' Australia 's bountifUl crop is 160;000,000 
bushels on this big continent, and the British Isles produce 
57;000,000 bushels, the amount produced by the little home 
cOlmtry . is rather surprising. I suppose .the reason is that 
the crops, in bushels per acre, are much heavier in , those 
places than they are out here. 

Coming to the storage and handling proposition, one 
thinks, at first sight, that it is most r emarkable that we 
hould have continued in Australia so long under such 

painfully crude methods as we have heard de cribed to­
night. The state of things shewn us was; however, hardly 
remarkable, because (as Mr. Poole has pointed out ) it is 
only in the last t en years that Australia has been a serious. 
exporter of grain at all. Ten years ago our export of wheat 
was practically nothing, but, taking the export to-day at 
its value of three-fom'ths of the total vast product , it is not 
surprIsing really that our methods in handling the wheat 
are so very much behind the expansion in the amount of 
wheat which has been produced. 

With regard to the pictures which Mr. Poole shewed us 
of the stacks of bags in particular, and the waggons being 
drawn by bullocks, and the loss which must be consequent 
on building the stacks of bags, handling the wheat, r e­
bagging d~maged parcels, and distributing the gr ain, we 
have had put before us r emarkable figures- it was hardly 
pos'sible to imagine 'that the state of affairs was anything 
like as bad as it is. As Mr. Poole has stated at the end of 
his p aper, shipping is so scarce in 'its present state that it 
is nd good getting the grain to Sydney, as it cannot be 
transferred from there. However , I do' not think ther r 
has .be n a single instance in Australia wh~re the railway~ 

have'bi:!en up to date in getting the gram away even in nor­
mal tiiiitls ; so that, as Mr. P oole has stated, we shall not b(' 
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able to get this eason 's grain away until the next season's 
grain is 011. One sometimes hears an" objection about our 
shipping being unsuited for the bulk handling of wheat, 
but I think that would isappear directly the demand arose. 

I noticed that Mr . • Poole spoke of the explosions which 
occasionally take place in elevators. I r emember reading 
about the subject" in an engineering journal some time ago. 
There was an explosion in one of the big grain elevators at 
Buffalo, which absolutely wrecked the whole installation, 
and killed several men. It is really remarkable that a thing 
like grain dust should produce an explosion, but I have an 
account of a similar explosion which took place where some 
men 'were cleaning and repaIring a coal-grinding mill in' a 
cement plant. The official report stated as follows :-

"All these explosions are caused by impalpably fine dus t 
flooting in the air in suspension. This floats in layers or 
strata. At a rec~nt explosion in one of our bigge.st 
cement plants, a foreman and some of his men were re­
pairing an'd cleaning a coal-grinding mill. One of the 
men had rammed a piece of waste on the end of · a stick 

• into a part he was deanin/!". Rnd somehow (no one knows how) 
it caught fire as he pulled it out. Immediately there was 
a swift hissing sound like a pin-wheel going off, or escap­
ing steam, and in a flash this indescri'bable dea,th travelled 
the length 'Of the room, down a stairway, and back several 
times in layers just Hke a train of powder, only there was 
no report, no explosion, just a hissing. The men came out 
-they were absolutely denuded, yet seemed to retain all 
their faculties. The foreman said: "I'm done for, and am 
going to die." He still had enough life in him to tell what 
had happened · before he Ibecame unconscious. They all 
died very shortly afterwards." 

A terrible thing like that points out the absolute necessity 
of dust-collecting systems. 

With regard to the photograph put on the screen-of the 
Grand Trunk Pacific Elevator-I do not know if you hap­
pened to notice that it was shewn as being very much out of 
;plumb--the front part of the silos became very much out of 
the perpendicular owing to subsidence of the foundations; 
the silos were afterwards brought back to the vertical by 
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'means of under-cutting the foundaq ons, and by means of 
jacks and' other appliances, but this would hardly have been 
:possible had the silos been construct ed in other material 
than monolithic reinforced concrete. 

With regard to the failure of steel silos to withstand the 
'weight of grain"supported by friction on their sides, I know 
of silos constructed on the fluid theory in South Africa, 
.and they collapsed-the sides sh'Ut down concertina-wise, 
just like corrugated iron, and burst the rivets, and they 
were r epaired with angle-iron stiifenings, and eventually 
~asing the whole with concrete. 

There is much more that I should like to speak of, but, as 
it is late, I think it is better to make way for others. 

I have, however , very great pleasure in proposing a 
hearty vote of thanks to Mr. Poole for his very interesting 
'paper. 

MR. Knm said: I have very great pleasure in seconding 
the vote of thanks to Mr. Poole, who has pointed out very 
·clearly the importance of mechanically handling wheat in 
bulk, because, what applies to the state of things in America, 
.applies very much more strongly here on account of the 
.highe:r,: wages as compared to the States-we cannot get the 
wheat handled so cheaply. I think the Association is very 
much indebted to Mr. Poole for the valuable data con­
tained in the paper, because we can glean from it the pit­
falls to be avoided in the designing of such installation. 

There is only one feature in the paper I should like to 
.have heard more about, viz., the mechanical handling of 
wheat. I understand the pneumatic system is most in 
favour now, and, though most expensive, it is the least 
-efficient. I ran out some figures while looking over the 
paper , and I found the figures as to efficiency are about J 0 
to 12 percent. It would be very helpful to engineers de­
signing, or thinking of designing, mechanical means of 
bandling grain to have accurate figures of the belt conveyor 
.and bucket elevator system, and the pneumatic system. 
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M:R. BURTON said : Mr. Tournay-Hinde has mentioned th 
que tion of labour, and, in reference to thi subject, I would 
like to ay that the charges giv n for handling wheat be­
tween field and ship are very con ervative in my e tima· 
tion. With our pre ent method of handling, i.e., bagging 
direct from the harvester, it co ts ld. per bushel for ram­
ming and sewing, the bags 0 t 9/6 per dozen, which 
amount to 3d. per bushel on the · wheat, loading and cart­
a e is generally done by the farmer himself, and a bulk 
handling scheme would not how muelr ·profit in the tra -
port, though it is not unusual to find that the bags have 
bur t and pilled their cont nts on the road. Price gene­
rally paid for tacking is /- p r hundred, and 6/- per 
hundred bags for trucking. 

The 10 e in the stack are ometime considerabl owing 
to the primitive methods, a pointed out by the author 
and it i no unusual thing to find the ide of a tack howing 
a 4in. healthy growth b fore it i finally tru k d. This 
represents a dead 10 from the amount as stacked, and in 
some season i a ver big item. 

Mr. Poole 's timate about the aving in bulk handling: 
is, if anything, on the mode t ide, I have pr viously 
aid; in fact, instead of the 4d. per bushed as quoted by 

the author, I hould say that it would be about twice that 
amount. The author i to be congratulated on bringing 
thi ubject before us, for it i high time that the engint!er 
co-operated with the producer to lighten the burden uf 
transport and handling, which, at the pre ent time, the 
latter i struO'O'ling with. 

}\I!R. A. W. TOUR_-AY HINDE aid: There is one matter­
upon which I hould like more information. On the 1 t 
·page of the paper it i tated that, by the introduction 
of the elevator ystem, a aving of 3td. per bu hel will be 
effected. Thi , it i wn, represents a um of £700,000 
of which £400,000 i accounted for by bags alone. On the 
basi of £700,000 and £400,000, it meaIl$ roughly that the 
saving due to bags i 2d. per bushel, and that, due to saving 
in labor, i lid. per bushel. Recollecting the author' re­
marks concerning the apparently large number of hand 
hewn as 'I'equired to tack and handle wheat in bags, it 
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eems strange that the expenditure of 0 large a capital sum 
on machinery hould only shew a saving of ltd. per bushel 
for the labor di placed. Wheat runs from, ay, 3/- to 5/­
per bushel, and 1Jd. would only represent a aving of 4.16 
per cent. and 2.67 per cent. resp ctively on the co t of the 
article sold. It i po ible that Mr. Burrell, in 'computing 
the labor cost was not awar of Australian labor condi­
tions and Australian methods of work. If this be so, then 
po ibly the real aving on account of labour would hew as 
a great r amount. I should esteem it a favor if Mr. Poole 
could give a little more information on this matter when 
he replie to the discussion. 

THE 'P RESIDENT : We were xpecting Mr. raham, of the 
Agricultural Department, here to-night, but he does not 
appear to be present. 

It has been propo ed by Mr. Hart, and seconded by Mr. 
Kidd, that a very hearty vote of thanks be accorded to Mr. 
Poole for his interesting paper. I ask you to pass this 
vote of thanks with enthusiasm. 

(The motion was carried with acclamation. ) 

B,efore requesting you, Mr. Poole, to reply to the few 
que tion which have been asked, I would like to add one 
or two to the number. 

There is no que tion that what we have heard to-night 
about the bulk handling of wheat, and the descriptions of 
plants in America, are mo t interesting, and, to myself, at 
any rate, they come with a freshne as illustrating some­
thing of which I have previously had very little knowledge. 

I find ome figures in the paper which, when examined, 
call for additional explanation' of the practical sy tem of 
working plant of this description. I gather from the 
curve shown in the paper that there are about 60,000,000 
bushel of wheat, on the average, available for export, or 
we expect to get that amount, as an average annual export 
quantity. That would amount to about 1,000,000 tons per 
annum. The Government, I understand, propose to put 
up an elevator having a capacity of 3,000,000 bushels in 

ydney, another, having a capacity of half a million bushel, 
in Newcastle. The 3,000,000 bushel elevator will hold 
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approximately 70,000 tons. Now, has all the export wheat 
to ' pass through these two elevators in Sydney or New­
castle 1 If. this is so, we have 1,000,000 tons to be handled 
in one year. Now, 1,000,000 tons is a big amount to be 
shipped. ,If you take an average freight boat, having a 
tonnage- of 7,000 tom;, you would require to have 140 
vessels passing in. front of these elevators in one year. It 
would appear, therefore, that the Government must hlwe in 
view very much larger 'ex'tensions of the elevators in order 
to accommodate the ships taking the wheat from the eleva­
tors. To pass 140 vessels in front of the elevators means 
that there would have to be a series ~f vessels-one every 
two days. Perhaps Mr. Poole will t eli us how long it 
would. take 'to load a vessel of 7,000 tons 1 ' 

Another matter which I hoped to derive more informa­
tion abou't from the paper was the pneumatic system of 
wheat handling. Although perhaps it is too big a subject 
to embody with the rest of the matter in the paper, it 
w~uld have been interesting to have heard rather more 
about it. Can you tell us, Mr. Pool-e, to wnat height you 
can raise wheat, supposing you do away with the vertical 
elevator, and use the vacuum system 1 

With regard to box-waggons, I haye seen a plan of the 
proposed box-'waggon, and it seems rather a difficult wag­
gon to fill; it is permanently roofed over,_ and unless the 
wheat is filled into the corners there seems likely to be a 
great deal of waste space in the waggon. The supply of 
the box-waggons is a matter for the Railway Department. 
If 800 box-waggons are built, a great deal of the present 
rolling-stock would be r eleased from wheat carrying, and 
would be available for other purposes; the cost of the 800 
box-waggons ought not to be put down to the initial cost 
of the system. 

I believe the system of loading wheat into vessels is very 
different to the English system of unloading. If the 
author can gi¥e -us a little. information . on· that subject it 
would be interesting. 
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I think the, remarks which have been made since the 
rea(ling of the paper will shew how much it has been appre­
ciated, and I shall be very; much obliged to Mr. Poole if he 
will reply to the C],uestions put to him. 

MR. WM. POOLE, iJ? reply, said : I deeply appreciate the 
vote of thanks you have passed on my efforts. 

In preparing the paper, it was soon apparent that many 
interesting engineering problems must be dealt with in a 
very superficial manner, as there is a practical limit to the ' 
length of papers to be read before such meetings as this. 
My paper to·night is already on the limit of fullness. 

Mr. Kidd hit on one problem which I anticipated being 
able to more fully explain myself, viz., that of the pneu­
matic system of handling wheat. I have not done so 
because the object of the ' paper was to introduce an 
important subject which is new to the Engineering Asso­
ciation; I thought it preferable to treat the matter in a 
general way rather than go into engineering problems, 
which can be r eadily followed up by members in future 
papers. I look upon my paper as being an introduction to 
a very important subject. 

I Gannot say to what height grain is pneumatically 
elevated, but ~hey certainly elevate it to the height of the 
bins in the old country-what the height of the bins is, I 
cannot say; I also do not know whether the grain is boosted 
in transit. 

\Vith reference to Mr. Tournay·Hinde's question as to 
the costs as given in the paper, those costs aTe not my own. 
Not being au fait with all the details of the industry, I 
consider ed it better to adopt 11'. Burrell's estimates than 
to put in my own. As to the cost of handling bags in 
general , I quite agree with a certain amount for repairs of 
bags and damage of wheat. One speaker (Mr. Burton) 
has already pointed out that the cost of the present system 
is probably very much larger than that given by Mr. Bur· 
rell, also ~hat the losses were higher-in fact, he (Mr. 
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Burrell ) indicates this in his own report; he says that the 
losses were considerably higher than he indicates in his 
report, but he understood it wa,s rather an exceptional 
season; apparently it was not. 

I must apologise to Mr. Tournay-Hinde for forgetting 
one question of his; he- said something in connection with 
lid. 

MR. TOURNAy-HINDE: What I referred to was this : The 
total ~aving due to mechanical handling as against labor 
practically only amounts to l td. per bushel-the principal 
saving w~s in the bags. It seemed strange that so large 
a capital expenditure only r esulted in a saving of 2.67 to 
4.16 per cent. in the value of the wheat. 

MR. POOLE: Because of the losses. 

MR. TOUR TAy-HINDE: Yes. It seems such a very little 
amount to save on account of labor, after you spend such 
a lot of money-that is, from a purely mechanical point 
of view. 

MR. POOLE: Of course, the mechanical handling includes 
the total labor, and it also includes power, depreciation, and 
repairs. This cost amounts to one-halfpenny per bushel, 
which is only one-third the cost of bulk handling, exclusive 

of the cost for bags. 

On Burrell 's basis of estimation, it costs .32 to .36 pence 
p er bushel eacJ1 time wheat is stacke~ and unstacked by 
hand. As a matter of fact, during the present season it 
eosts .4 to .5 pence per bushel for each time it is stacked 
and unstacked-that is, nearly as much as the total cost 
for bulk handling. There will always be t wo sets of such 
handlings, viz., at the country railway station and the 
shipping 'port, quite apart from any such operations on 

the f arm itself. In addition to these charges, there are 
heavy 10 ses from spillage and damage. 
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Mr. Tournay-Hinde estimates that the saving for labor, 
viz., l~d. per bushe~, only r epresents 4.16 to 2.67 per cmit. 
of the value of wheat at 3/- to 5/- per busheL The saving 
in. bags is an. essential feature of bulk handling, and this 
amount deducted from Burrell 's estimate is 2d. per bushel, 
which is 5.6 per cent. to 3.3 per cent. of the value of the 

• wheat. The total saving is therefore 9.7 per cent. to 6 per 
cent., a very appreciable amount t@ save. Looking at the 
problem from a different point of v-iew, we find that the 
total capital outlay of the new system would be saved in 
a very short time, probably five or six years. 

With referen~e to the handling of the grain at mills, a 
f ew days ago I was discussing the matter witl~ a prominent 
mill owner, and he saip that his company was prep.ared to 
spend a lot of money in erecting the nec~ssary grain silos ; 
he also said that they, and other mill owners in the State, 
were I).<;Jt warranted in spending a halfpenny owing to 
Government interference in creating a wheat monopoly 
last year, etc. Taking one thing with another , they do not 
know where they stand, and do not know whether the 
Gover1?-ment is going to resume the mills or not. This 
particular man said that, independent of the war, they 
would' have undertaken the erection of a large granary. 

In connection witli the loading of vessels, I understand 
that in the United States they can load about 5,000 tons 
in a day. I understand that in Sydney it is proposed to 
distribute the grain along two wharves, which will each 
accommodate four or five vessels; the total berthing accom­
modation will probably be about ten vessels. 

It is quite possible that storage accommodation-whether 
on the farms, railway stations, or at terminals- will have 
to be provided for upwards of three-fou.rths of the total 
crop, because we cannot undertake to provide sufficient 
railway rolling-stock, or imagine sufficient vessels being at 
hand to take it away in a very short time. I understand 
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that III the United States the whole of Olle c'rop is only 
.shifted away shortly before, the next comes in, a lot of it 
being stoned a ,certain length of time on the farms or col· 
lecting centres, and· also termi:o.als. Instead of handli.ng 
bags, the grain is shot down a .chute, and· the velocity 
acquired by the grain. enables it to be loaded into any part 
of box-cl:\.rs, or even into holds of ships that are diff.icult 
to .get at. :gand-trimming is almost avoidfld. The pneu­
matic system is used to unlQad it 'at terminal British ports, 
thus saving a large amount of labor in handling it. 

I hope others will follow· up' the paper ' with 'more de­
tailed descriptions. Mr. W. E. Adams is, I understand, 
writing a paper for the local branch ·of the Institution of 
Civil ~:ngineers, in which, I understand, he will larg,ely 
deal with the proposed terminal arrangements for storing, 
handling, and shipping grain in bulk at Sydney . 

. I thank you for the very patient hearing you have given 
to my paper . . (Applause.) 

THE PRESIDENT: ' That concludes the business ', of the 
evening. 

Before we separate, I s};l.Ould just like to say, at the be­
ginning of, the session, th!lt we liave in front 'of us quite a 
number of interesting papers, anq the Council will -appre­
ciate very · he8:rtily any discussion, which may, follow the 
papers. , I ,would like ro-embers to prepare themselves, . if 
they will, so that ' they can discuss the papers as they are 
read. I , would especially make the s\lggestion to the junior 
members, as there- is nothing, .I think, w!1ich they will feel 
the advantage of more, later in life, than of having had the 
opportunity, and .. taken it, of getting up and speaking in 
public; it gives them confidence, and it will h elp t~em 'very 
materially in their future life, If they will just take this. 
little suggestion to heart, it will, ·I am sure, ,do good to them, 
aI;ld oe appreci;:tted by us. 

(The proceedings terminated) . 




