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Jimit, fo·r iron, steel, land copper alloys, a lso a diagram 
shewing Ihow he hardness of the heat treated shell gradu
allly reduc f rom the base to the ruose. A further fu
ture <is illU'stralted for testing the hardness of the bN.ss 
clH'1tridge cases, wbri'ch will be referred t o later. 

In many works, p erhrups those n ot so well equipped, 
drill~ng machines have been used f or boring out solid 
b1anks, inst ead of working on forgings, and, wher eas 
this me1Jhod of ·d ri~lring is the 'better one for t he high ex
plosive shell, i!t is nevert'hele being used in certain shops 
for 'shrapnel. For cleaning out tlhe scale from the heat 
t r eated shell, a sand blast is mostly used, and Fig. 17 
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Arrangement of Shell Cleaning Math in • • 

F ig. 17. 
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F ig. lB. 
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Fig. 19. 
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illustrate the arrangement of a fblasting machine for th~s 
PUl"p-o e; this is also used pr~ncipally for cleaning out 
the recess for the wave band on high explosive hells, and 
f or cleaning the bodies of al~ dirt or grease before var
nishing. 

Referring to the tin p{)wder cup, or magazine, at the 
base of the shell, Fig. 18 illustrate the step in the pro
C . of making one of these from a disc to the complete 
article. The sheet has to be heavily tinned, and of good 
drawing quality, the bottom of the cups .022 thick, and 
the top .036 ; to manufa'cture these powder cups hould 
be a simple matter for the3lllallest of shops_ 

The &teel disc which is placed ' over the pO'wder cup is 
ano'uher article 'produced by stamping, and Fig. No. 19 
shows the tools for mtwking the.se, and samples of the 
discs themselv . The making of the b~lls, or 'bullets 
offer no difficulty, and Fig. 20 shows, in diagramatic 
form, a 12 punch dcie foor shearing the ,balls from lead wire. 

Di_cram iIIuatratin,. uTwelv~punc:h" Method 01 MakinI' 
Shrapnel Bunda from Lead Wire. 

Fig. 20' 

The lmllets are Y2in. in diameter, and compO'sed of 87 
per cent. tin, and 13 per cent. antimony. The punch 
illustrated, has a cwpacity of 850 p er minute, but iihe 
lmllets have afterward to be put in a tumbler drum for 
removing the fins and burrs. Fig. 21 shows an alternative 
method of casting the bullets, the output of such a 
machine being approximately 100 per hour, but although 
the output is less, the bullet are 'better. 
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Fig . 21. 

N ow referr ing to the cartridge ~ase; Fig. 22 shows the 

comple.te evelution of the cartridge case, from a "bras's 

disc about 6~in. diameter, by a little more than %in . to 

7 f loon. thick, whiLst Fig. 23 shows details of the plungers 

and dies for making the cartridge ca es. 

Although we ar e not accustomed to the drawing opera
tion as requir ed on 'a cartridge case 011: this kin·d here, 
it might in'cr ease our confidence when we know that the 
tools lin question were made by a large locomotive shop 
in Canada. They were u cd on bulldo ers and frog-
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Fig. 22. 

planers, some of whi{lh were 20 years old, and the output 
is nearly 3000 per day, and, what is m()ost striking, there 
is not one man employed on this work who had previou ly 
worked in a brass-drawing shop, or had had much ex
perience of ,a similar nature. 
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I have referred fully to operations for the manufacture 
of shells, which do not require automatic machinery. Al
though I understand t hat t he Government, and perhap's 
one or two private fi rms, propose to import marchinery 
specially for the purpose of making shells, there is no 
doubt that it is mainly the ordinary workshop WTith ordin
ary tools which 'b'as Ibeen mainly responsible for the out
put so far, and it will also probably prove to be the case 
so far as we tare concerned. 

Automatic tools for the complete machining operations 
on 'a hell are, of course, manufactured, and although the 
output is remarkruble, 1Jhe cost of tools, the1.ir installation, 
and what is more important to u , the delay in procur
ing therrn, is almost a bar to their consideration. Whilst 
there are, as remarked, complete aatomatic machines, 
there are also many firms upplying tools of a semi-auto
matic nature, and it i interesting to note that one such 
British firm is prepared to guarantee an output of one 
completed machined shell per minute, with a · set of 
12 machines costing, in England, £6000 stg. 
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It is, pel,hap , generally known th3!t 'an ordinary shell 
leaves pra'Ctic-ally no trace 0'£ its trajectory, and, although 
the emission of smoke when a shell bursts may be, per
haps, satisf.actory for isolated firing at an object, it would 
be at least difficult, if not impossible, to tell wherc the 
hell irO'll1 one gun 0.£ a battery exploded. To overcome 

this difficulty, what are called "Day-tracer" sheU are 
used, and Fig. 24 shows one of these being drilled 

Fig. 3. Jig for Ddlling Vent. 

Fig. 24. 

in a chuck to provide a vent in the base of the ·shell f~ 
the discharge of smoke-producing materital, whilst a 
striking instanlCe of the application of such a shell is 
shown on the next, Figure 25, upon which will be dis
tinctly seen the smoke trail left by the day-tracer. This 
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Fig'. 25 

shell was actually fired at a balloon which can be seen 
in the illustraJtion. For such a purpose, it WQuld be 
distinctly use.ful a's provid~ng a :jlleans for trlllCing the 
.a,ctual trnj ectory of the hell. 

It has been suggested ,by SQme people that the d-ay of 
the rifle ~s near its end, ibut it wO'Illd be mer e presump
t ion fQr me to express an opinion. W e do. know, how
ever, thai the machine gun has played an imp ortant part 
in many operoo'Ons of thi-s war, and there would appear 
to be very little reason why moohine guns shQuld not be 
made in this country in Qur -small arms factories, and it 
is quite c Qll'ceiV'able thai if the Commonwealth fa-ctQry 
had been fully oooopied from the ibeginning of the war, 
it mlght easily have turned its attention to. the manufac-
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t ure of machine gun. A <typical illustr~tion of an Eng
lish ma{llh~ne gun is shewn on :mig. 26, which shews the 
Vickers ' gun, ready for firing, ·and arranged for w heel
ing. 'l'he ·capacity of -such a gun is supposed to be equal 
t o 50 single rifles, so that, assuming that ea-ch man with 
an ordinary rifle -could carry 400 r ounds per day, it would 
me~n tha t the total daily cwpooity of a machine-gun is no 

Fig. 26 

Ie than 20,000 round , and, wher eas, this force might 
be 0If tremendous benefit in certain phases 0If war, it is 
o-bviou thai; ther e is r oom for tremendous wastage ~f 
badly mana.ged. 

It has been stated that O'Ur g€ographical position rend
ers the transportation of shells prohi-bit ive, !but surely this 
is not only incor rect but a p oor OIbstaFCle to suggest to meet 

L 
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a nationral need. Even assum~ng that t he freight from 
her e to Great Brita.in is 50/ - per ton, this means that our 
-shells would <cost us 6d. each extra on this' acoount; 
again it has 'been suggested that the transport of snells 
w ould in'terlere with the ralready 'scarce fre ight space. 

If we in Australia were in the hruppy posriVion o·f ~ein:g 

.BIble to help t he Mot her Country to the ext ent of 100,000 
eomplete sh rrupnel shells per week, and this is worth 
remembering in view of the foot that Canada will soon 

be turning out 250,000, one vessel 'lif ting 9,000 tons dead 

weight would take the result od' 13 weeks ' manufacture, 
(Jr, in other words, four vessels cruparble of ra dead weight 
capacity of 36,000 t ons, would 'carTy 'a year's manufac
ture, 'and this wouIa not, I understand, represent more 
t han 1 per cent. of our t otal oversea tonnage .. 

With regard to the eost of shells, we can only refer to 
the cabled wormation from our I:ligh Commissioner in 
w hich he stated that for >high explosive ,sh eH bodies made 
from steel 'CYost ing £15 per ton, and copper at 11d. per lb., 
22/ - each w ould !be plalid f or t he first 20,000 and £1 eooh 
thereafter. There is a shell body of t his kind on the 
taJble, and those who have not already gon e into the 
·question can p erhaps fumn an ;impression as to the pos-

ibility of our 'being able to keep within this priee, which 
I am convinlCed we Oan. d o. Although we may not be 
.ask ed to manufwcture complet e shrapnel shells and cart
ridges, it may be of mter est to state that a complete 
'shrapnel sh ell r eady fm insertion in ra gun on a field 
~n FI,ander s has been stated t o 'cost approximately £3/ 12/ -. 

Before concluding, I would like to add that if we are 
to manufacture munitions her e in Australia, we must act, 
a nd 'a'Ct quickly. W e must organise, co-op erate, and freally 
eXIChange idlmS one mth another, wor kshop wit h work
shop, and S!&t e with State, with one object in view, and 
t hat to increase rby every means in our p ower the rat a of 
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p roduction. Loss of t ime by us wt hCYlIle probwbly means 
the greatest sacrifice of all to tho e in t he field who are 
bearing :by far the greatest burden for the Emlpire, loss 
-of life. W e want to have enthusiasm 'bu t with order 

.and determinamon. 

The factor w hi'ch seems to be deterring many here 
from taking up this mittel' very keenly is that t hey con
sider special tools and equipment practically essential to 
the manufacture ()Of shells. Surely we have evidenee 
-enough to the contrary, and to those who have sueceeded 
i n t-his business, the cry has 'been "Do it with what you 
h ave got, but do it now." If we fail, each and every.., 
>one of us to put all our strength and resources into the 
business, and we {loan only do so if the ri ght spirit in
-spires our effor ts, we wtill 'be culpable to the extent of 
s tanding by and not helning, or endeavouring t'o help to 
t he best of our 'cwpacity, to shorten this terri'ble conflict. 
W e have an 'active Munit ions Committee in our midst, 
.aITd to them we will look for the order to advan'Ce. Let 
us hape that they w.ill ,be given t he lead, even though 
late in the day, from the source we have most right to 
-ex:poot ~t. 

If there still r emains a doubt in anyone's mind as to 

the ~'apaciJty od' our shoops to do useful work, I would 
refer them to the following remarks :-

The London " Times" states that over 200 hops in 

Canada ar e now employed in the manufacture of muni

tions. 
The M'an'Chester "Guar dian" states that within a short 

time every large work-shop in 'India will be making 

munitions. 

The London " Times " states that a remarka;ble machine
gun campaign is bein.g cond'll'Cted in Canada, in all, a 

thousand guns have been promised in a for tnight . 



172 TH E l LU' UFACTURli OF SMALL ARTILLERY SHELLS 

The London " Engineering Times;' says! " Regular 
shell lathes are 'Cast in the shade when their output is 
compared wit h the enomnous ·amount of shell. W'Ork that 
is being produced on turret lathes of all kinds and on 
common 1athes wit h, or without, . square turrets. 

"Ther e is no shOV which is f~irly and d ecently equipped 
with ordrinary standard tools which cannot under t ech
ni0al guidance r ender valuable h elp in t he making of 
munitions. 

"The muntirtJions of W'ar, of whi-ch t he n ation stands in 
pressing n eed, are readily adaptaJble to distri'bution 
among all firms, large or small, almost irrespe-ctive of the
mac·hine tool equipment." 

In view {)i the '3.oove, can 'anyone believe that the
Engineering estalblishments of Austr alia are not suffici
ently equipped to 'll1wk e 'SilDall hells and other munition 
p'arts? 

Can anyone doubt t hat we are in danger of 0 111' very 
exist ence as ,a nation Y 

With the means at our dispo aJ, and with the example
before us of what others are doing, how much longer 
will it be before we make a prructical move and take 
our pl'ruce alongside the other D OIJ'Ilin ions in the manu
facture of shells and other mUD~tions Y 

Befor e leaving t he matter t o others better able to dis
cu it, I ·would like t o thank Mr. Clayton and our H on
orary Secretary for their IlICtive ·co-ope:r>ation with me in 
this m3Jtter, and we oan only hope that our efforts may 
at le3lSt h elp to bring aJbout in some mea9Ure the r esult 
t hat we a ll, I feel sure, desire, but which, unfortun ately, 
so far, has not received the attention it deserves. 




