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3. While in Sydney the Commission inspected the principal white Jeud manufactories {rom the stand-
point of the mensures adopted for the observance of industrial hygiene, and took evidence fram the manager
and medical men assooiated with the works in regard to the precautions adopted for the prevention of
plumbism amongst employees in the industry. I Melbourne u visit was puid to lead-rolling works, where
it was found that no bazard similar to that at Port Piric cxisted. Evidence was taken n Adelaide from
time to time hetween the visits of the Commission to Port Virie and elsewhere. [n all, 24 witheuses were
examined, many of them at considerable length, and & number of ghem were recalled for further examina-
tion us the inquiry procoeded in order to mitisfy the Commission in regard to \'ariml-lﬂ ‘!'Tl"'tf"rl::. The
witnesses inchuded L medical men experienced in the diagnosis apd treatment of plumbism “ndl its arquelae,
including, 08 well as those previensly mentioned, the loeal medical practitioners af Port Pirie and De,:
B. 1L Mornis, [nspector-General of Hoapitals for South Australia and a medical referee under the Workmen's
f'l"‘:‘|‘""’“i‘Ff' Aet ; alse metallurgical experts, officers of health and ind ustrinl hyaiens, smelter workern
wnd others,

CHAPTER II.
DERCRIPTION OF PLANT AND METHODS OF TREATMENT.
L The evidence submitted ou Tuhalf of the Broken Hill Associted Smelters Proprictary, Limuted,
included particulirs redpocting the matorials treated, o deseription of the treatment provesses, and & com-
parison of the existing metallurgical practice with former nwethods as far back as 1897, At the present

tinic the reduction of the lead ores into marketuble form covers what are essentially three distinet pro-
Dwight & Lloyd and Huntington

ooudea s —{e) Blust ronsting .guri sintering of the crude ore and Huxes ot the
(e} Retining the bullion

Heberlein plants. () Smelting the sintered material in blast furnaees,
obitained from the hlast furnaces to eonvert the metal eontents into marketable form o e fined metals.

The Dlust roasting and sintering plant consists of theee sections, viz :—{u) The = A" section comprises
six Dwight & Lloyd steaight line machines, enel havipg 42 pallers ¢2in, wide hy odin. fung  These travel
over o vacuun chamber 21t long.  Bach machine is equipped with an ullpeli.‘r-t_\'jm fum, and the gases
collocted are delivered t+ cvelone dust eollectors, from which they escape fo the stack. The heat for
ignition is supplied Ly coke-firfd stoves of roverbeotory type suspended aver the pallets at one end of the

vaeuum chamber. (b)) The ©* B " section consists of fivie Dwight & Lloyd machines similar in typeand
equipmont to the ~ A " scction. (¢} The Huntington-Herberlein section consists of 15 sintering pots, e h
of 9} rons eupacity.  The A ™ section is operated as a pre-roasting unit and deals with 200 to 1,000
tons of ehurge per 24 lours @ the sther two sections nre wsed us final roasting units.  The chorge for llust
roasting includes :—Crapulur lead éoncentrates, slime lead conventmtes, siliceous lead ore, lime sand,

Risdon residues, and granulated slag.  In teeatment, the various components of the roasting olarge ure
delivered from stock piles or ruilway trucks to s series of hins known as the micing plunt. From these
bins the material is poassed to the main churge-assembly belt, which delivers to the fist of five conpveyors
arranged in series, and there’y is transported to storage hoppers.  During the pissige mnisture ix wldeid
by water sprays regulated to give & moisture content of ahout 7 per cent.  From the st rage hoppers the
charge is fed to the machines by a convoyor belt delivering to an oscillating chute,  After treatment
the material falls fromt the ehid of the machine on to tray conveyers delivering to a bolt sonveyor, which trans-
fers the pre-roasted material to an intermediato erushing station. There the sinter is passed through rolls,
then on to belt conveyors, which return the products to cither the “ B scction of the Dwight & Lloyd
plant or the Huntington-Heberlein pots for a final ronst. ‘The charge of the ¥ B mackine is moistencid
to give a water content of about § per cont., and fedl on to the machines from hoppors an lines similur to
those deseribed in connection with the * A " section, The product from " B seetion fulls dicectly into
skips, in which it is transported to the blast furnace bins. The oxeess material from the pre-roasting
wootion is treated in the Huntington-Heberlein pots, where the desulphurisig i3 completed by air
forced through the charge from below at a prossure ranging froim 4oz, ab the camenecinent of troatment
to 2oz, at tho end of the operation. After sintering the charge i3 tipped on to floers wnderneath the
pots, where it is mnoually broken to 6in. gauge and loadud into skips for transfer to the Dlast furnace
bins.

5. The blast furnace section consists of five large snd two small blast furnaces. The lurge furnaees
measure over 23ft, from the bottom of the eruciblo to tha foad loor.  The gl furmaces sre equal in leght
to the large, but are of a lesscr ares. The charge waterinl for the blast furnnce is collected by five stonm
or eleetrically operated aerial hoists, with spans of from 33411t to 4720t., which deliver the varions products
into a series of bins ubove the feed foor and parallel to the blast furnaces, From theso bins it i truns-
ferred to the furnuces in charge trucks handled by a hyidraulically-operated wiechanical traverser.  The
large furnnces sre operated on current sintered mutorial with about 11 per cont. of coke on sinter trented,
Blast is supplied ot & normal working pressure of ddozs, The gnses liberated in smelting puss throngh
down-takes to the main flue, a structure 520(t. Jong, 156t wide, and 17ft. high, connecting with o Mt
dinmeter stack, 202ft. high. About 50ft. from the junction of tho flue and stack the furmace pases wro
withdrawn by an impeller-type fan, andl delivered to the bag house.  Tlis consists of six brick chambers,
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. in which the hngu for cc‘[lncting fume are arranged in regular groups, and are mechﬂn.ica"y‘ shaken in rota-
tion at regular intervals, the fume dropping into & hopper, from which it is withdrawn by an archimedean
sorew. The fume js subsaquently burned to a clinker, and then returned to the blast furnace. The bullion
is withdrawn ftom the furnace crucibles thmugh svphons constructed of fire bricks and 15 moulded into
bars. These, after cooling, are conveyed to the refinery in horse-drawn trucks. A scheme of mechanical
bullion handling is being installed. The slag flows through a settler into & cast-iron launder, where it meots
a stream of salv water, which separates it into granules, The launder discharges the ﬂ:mnulntz!ﬂ slag into
an elevator delivering into storage bins, from which a proportion of it is railed to the blast roasting section
and the remainder to the waste-slag dump, These smaller furnaces treat ordinary charge material, or

- are utilised in dealing with copper dross or antimony slag returned from the lead refinery. Slag for fluxing

purposes in the hlast furnaces is quarried from a portion of the material dumped in ecarlier smelting
cumpalgns.

fi. The refinery comprises eight sets of refining units, three large and five small, each set including :(—
(Ine copper Eﬂftf:ning furnace, one uut.i,m(:n}' softening {urnace, two desilverising kettles, one refining furnace,
one market kettle, The charge capacity of the large sets 15 50 tons, and of the smaller sets 37 tons, and
the refining method in use is the well-known Parkes pracess, The furnaces are of the reverberatory type,
and the zineing kottles are cast-iron vessels, hemispherical in section. The various units are so arranged
as to ground level that the molten bullion gravitates from one receptacle to the next in series until the
murket kettle is reached. In addition to the lead refining sets, the following supplementary equipment
is used to free from impurity the other valuable metal coptents of the base bullion :—Two antimony dross
furnaces, two gold alloy furnaces, four retort distillation furnoces, seven concentrating cupel furnaces,
three fine silver cupel furnaces, one Litharge-making furnace, one clectrolytic gold parting plant.

7. The bullion from the blast furnsce is clevated to the level of the copper softening furnaces by a
hydraulically-operated lift, and the bars are thrown by hand into the copper softeners through the charging
deors where, after melting, the copper dross 18 removed from the surface of the molten metal by hand
ﬂki‘lmn'lingv After the removal of the dross the bullion is run by means of cast-iron launders into
the autimony-softening furnaces, In these the charge i3 maintained at o high temperature, and the
skimmings, consisting of oxides of arsenic, antimony, and lead, rise to the surface and run off through
a V-shaped noteh in the end of the furnace. These skimmings, after cooling, are sent to the antimony-
dross furnaces for re-treatment, while the bullion is run down a cast-iron launder into the desilverising
kettles.  When the bullion is tapped into the kettles a quantity of dross is formed, which is skimmed off
and returned to the drossing furnaces, Following this, the charge is alternately strongly heated and
cooled, zine being added at each heating to recover the pold and silver contents of the bullion. During
each zincing the molten bullion is stirred mechanically for a period of 30 minutes, then allowed to cool,
and the alloy skimmed off. The handling of the skimmings is done by pneumatic lifts, The silver alloy
is prossed, Broken into smiall pieces, and delivered to the retort-furnace bins. The lead then goes to the
final refinery furnaces, from which it is tapped into kettles and cast imto market bars.  The retort furnaces
ure producer-gas-fired regenerative furnaces, each accommodating four retorts for the treatment of zine
crusts. The zine recovered from retorting is again used for desilverizsing, and the bullion wnd dross go
to the cupellation furnaces, Of the 11 cupellation furusces, seven are used for concentrating the retort
bullion, three for runping the concentrate to fine silver, and one for the manufacturs of litharge. The
commercial litharge goes to a special mill, where it is ground and then packed into tins for marketing.

8. The zine roasting plant consists of two Skinner and six Barrier roasting furnaces, with the necessary
equipment. Both types of furnaces are vertical. The Skinner furnace has an over-all height of abont
36ft., and is divided into eight roasting-hearths. The material treated consists of zine concentrates. both
granular and slime, which are converted into ealcines. When delivered from Broken Hill it is unloaded
on to belt conveyors and delivered to storage bins, from which the material is transferred as required to the
furnace charge bins. In the roasters the ore travels by turns from the centre to the circumference on
alternate hearths, passing fron: one to the other through drop holes. The temperature of the lower hearths
is maintained by coal or oil fires, while the upper hearths are cooled when necvssary by opening the furnnce
doors or by blowing in cold air, The calcines arc finally discharged through an automatic self-sealing
door into & hollow cylinder for cooling. From this eylinder they fall into & push conveyor, which, in con-
junction with another conveyor and elevator, delivers them to storage bing, [rom which the ealeines are
railed to the wharf for shipment to Tasmania, In their passage over the vonveyor, and at the bins, the
calcines are moistoned by water sprays. The Darrier roasting-furnaces have six hearths, the alternate
hearths being fixed and revolving. The charge and calcines are handled by methods similar to those for
the Bkinner furnaces. The gases from these furnaces are piped to the sulphuric-acid plant.

9. The sulphurio acid plant is of the contact type, aud the process consists cssontially of purifying
the gases from the roasters, foreing them through pre-heaters and converters, where the sulphur dioxide
ia convarted into sulphur trioxide, eooling the latter, and absorbing it to form sulphuric acid.

10. The power required in the various sections of the works is supplied from a contral plant in which
the elsotrical equipment includes—(1) Two 3,000 KW, turbo-alternators, each consisting of a Fraser
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nnd Chalmers steam turbine of the Ratesu type, directly coupled to s Vickers 5Tﬁ_vulu. 3-phase, 50-cyele ¢
alternator, also smaller units. The main switchboard is in the engine-room immediately over the fireproof
switch-room, which is lucated in the basement, and the motors throughout the works are controlled from
tho power plant.

11. DBlast for the furnaces is supplied by two Fraser & Chalmers Bateau-type blowers aud one Parsons
turbs-blower, and compressed air is vaidnﬂ by two Bellis and Morcom vertical two-stage nir coOmpressors.
Bteam is supplicd by six Babcock and Wilcox type boilers fitted with superheaters and chain-grate stokers.
Induced draught for the boilers is supplied by 8 turbo-fan, apd the flue gases pass through Greens' econo-
misers before entering the stack, The accessory equipment includes feed-water pumps for supplying the
bailera for condensing purposes, and for gencral, hydraulie, and fire services throughout the works.

The supplementary plant includes—(a) Machine shops equipped to deal with the maintepance required
in the various npvmting pections., {:'J] Brick and pntu-r}' Wm'lm. where South Australin Clu}'ﬁ are made
into the various specially-shaped fire bricks used in the construction of the different furnaces. (c) !'[‘_t'"i'd
arriving by sea and produets for hipment are handled over the company's own wharf situated m'th‘m the
works enclosure.  To focilitate the handling of steamer cargo the wharf is equipped with twe electrieslly-
u]mrntml Pricatman _I.l.p[[_f]umping Cranes, "ﬂ The various sections of the Flﬁﬁt are sorved b¥ hrﬂl'.llil'l
raflwuys of the same gauge as, and connected by a widing with, the Government railway system.

12. The tonnage at present being treated approximates 7,500 weekly, of which about 5,000 tons 15 Taw
lead-bearing materil, the balance fuel and fluxes (evidence of H. St. J, Somerset, q. 16). The output of
market lead is from 120,000 tons to 130,000 tons per vear, which represents the largest individusl pmduﬂiﬁ"
of market lead of any smelter in the world. [n addition to the smelting operations, about 1,250 tous per
work of ziue coneentrates delivered from Broken Hill are desulphurised and the caleines shipped to the
Electrolytic Zine Works, Risdon, Tasmaris, for further trestment to recover the zine in metallic form.
The materinl handled in this seetion contains from 5} to fi per cent. lead (H. St. 1. Somerget, q. ThAL and
from the standpoint of hazard must be regarded as lead ore.  After the extraction of the zine at the Tas-
manian works, the residues eontaining about 18 per cent. lead and 30ozs. silver per ton are shipped hlf'ti':
to PDH- Pirie to recover theae valuss. This muterinl forms ru_-p;ulnr pv:ccntagr of the ('h-'.lrgf in a‘ﬂ][‘[III'I-H
operations, the quantity dealt with approximating 600 tons per week (FL St. J. Somerset, gs. 89 s Bﬂ-ﬁ}'
There was no direet ovidence enabling a comparison of the tonnages now being treuted as compared “'“_h
those handled during the carlier history of the smelters. The former manager, however, stated that in
1900 the blust furnaces in operation numbered 13, and that on the basis of the reslts then obtained 25
furnaces would be roquired to deal with the material now being smelted in six furoaces (W. Robertson,
q. GHTh It spemes .’rm&nnﬂ.hlr, t]'il.'rqforll', to infer that the quunt'if.}'-' of l-‘ll.i!}' Ores oW handled s Fthh]'F
nearly double whut was heing smelted, say, prior to 1015, the year in which the present compuny ook over
the plant from the Broken Hill Proprictary Company, The sanie authority informed the Commiission that
the Hegeler furnuces formorly used to roust yine ores wors producing about 40 tons of caleines per day,
which represents less thiun 25 per cont. of the out put of zine caleines from the Sknner and Barrier ronsting
furnuecs now in eominission (W, Robertson, q. T77).  In addition to the chinges in plant already referred
to, there has hoen, with the evolution of the presunt metallurgical practice, an almost com plete change in
the blast roasting plant, as well ag in the handling of materisls, due to the installution of & large number of
conveyor belts and other mechanical devices to reploce manisl labor for transporting various products
within the works (W. Robertgon, gs. 731-735)

CEAPTER II.
STATIRTICAL EVIDENCE RELATING To [NDUSTRIAL
. . BMPLOYRES,

Tue liexEral HeaLme Posimos

DISEASE AMONUGST SMELTER

1. The fullest mformation ot the dispesal of the muosgement of the Brolen Hill Associated Smelters
eoncerning the personnel employed se the Port Pirte Smelters, and the veported mnetlenee of pluminsm
amoengst them, was placed Lefore the Commission in evidence by the General Superintendent.  Taliles
pmbodying this information (marked A to I are included in the printed evidenee (vode . 110 of seq).
Attention is drawn to the fact that these tal les referin the muin to reported® wises of plumlisn, many of
which, as is pointed out sulsequently, may not actuslly be cases of plumbism. In considering the
tables it is necessary to have thiz in mind. Evidence ns to the meidenee of sickness other than
industria]l sickness, was tendered Ly the company’s industrinl hygiene officer and by the secrctary of
the Broken Hill Associated Smelters Sickness and Accident Fund (. 381} Further evidence ug to
the general health position at Port Pirie wiis obtwined from the local health mmspector (Mr. A, R.
Leonard. «. 1066 ¢f seq.) The tubulated statements deal only with the position from 1917 enwards,
and as regards the incidence of plumbism amongst the smelter employees prior to that year there
is no conelusive information. Lu 1910, the Clairman of the Central Board of Health (Dr, Ramsay Smith)
eonducted, on behalf of that body, an inquiry into the causes amnd oceurrences of lead peisoning

#]n the text of this report the word ** reported ' in relation to cases of plumbism means certifiod and compensated under
. the Waorkmen's Compensation Act.
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at Port Pine, apgd reported that in the absence of complete statistics from the evidence he estimated that
during the three years 1907-1900 there had been from 150 to 200 cases of lead poisoning * among people
working in the smelting worls and those handling lead on the wharves, and puinters”” The witnesses
aseribed the disease amongst the smelter employees chiefly to exnosure to fumes on the top and | ottom
floors ot the | lust furnace plants (* Report into Couse and Ocenrrence of Lead Poisoning at Port Pine,”
by W. Ramsay gmith, DSe., M.B., F.RS.E.). To overcome this, late in 1909, the slag taps and pots were
covered with hoods and these fumes carried away from the smelter buildings.  This apparently improved
the conditions, gy from 1910 onwards to 1917 only occasional cases of lend] polsoning were reported, snd the
hazard was considered to have Legn effectively limited, (W. Rolertson., q. 753.)

It In the ol sence of any statutory regulation making plum! ism a notifial le discase, the statistical
position is, at the present time, most obseure.  The Commission, therefore, has had to rely mainly upon
the evidence before it, given by the witnesses already mentioned. It has not | een found possil le, in conse-
quence, to instityte any very definite comparison Letween conditions in the smelters at Port Pirie and in
the town of Port, Pirie itsell and other industries and towns in Australia and elsewhere ; Lut the faets placed
hefore the Commission are sufficiently in detaibto permit of a general appreciation of the situation. Broadly,
it may e stated :—(n) That there is no evidence of the state of general health of the inhalitants of Port
Pirie being prejudicially afiected owing to the existence in that town of the works of the Hroken Hill Asso-
ciated Smelters Proprietary, Limited. (b) That there is po evidenee of harmful effects otherwise for the
same reason.  (c) That the health of the employees, apart from reported cases of plumbism, is at least equal
to the general average maintaining in the State. (This lust generalisation is hased on a comparison of
absenteeism due to sickness and accident as disclosed by the records of the Broken Hill Associated Smelters
Sickness and Aceident Fund, and the figures I:u]‘rts'rwli Iy the Hu}'u] Commission on National [nsurance,
which, dealing with the members of Friendly Societies, may lie Tjnu,gumpd to have included a sul.stantial
portion of the industrial population of the State.)

15. Evidenee was tendered by the Ceneral Superintendent, Mr. Somerset (. 28), and his prodecessor,
Mr, Rolertson (q. 746), was to the effect that working methods and conditions of hygiene at the worls at

Comparison
of plumlism
position in

Port. Pirie compared more than favorably with the generality of similar plants in other parts of the world, S.A.

Both these witnesses bad had the opportunity (one in 1924 and onc in 1919) of making a world tour of inspec-
tion, and the former stated that on the information supplied to him there was very little plumbism reported
amongst lead workers in the United States of America and in Great Britain and Europe,  1n the alsence of
definite fisures, however, the Commission cannot male any useful deductions. A repart Purlli&]mtl by the
United States Department of Labor, Bureau of Lalor Statistics, in February, 1914, Bulletin No. 141, is
descriptive of the investigations made by Dr. Alice Hamilton into the incidence of plumlism in lead works,
principally smelters and refineries,  Dr. Hamilton did not have the full information at her hands which a
eomplete statistical syatem would produee, hut by eareful and full inquiry she was able to make certain
summaries, In the first place are pullished figures showing the period of exposure and attack rate in 167
typical cases of plumbism in the industry,  The details are as follows :—

Teriod of Employment. Nuo. of Cases.
T Ahan ot a0l 2o soaas Gl pa E i i e e e s s 18
One month and less than 2 months | .. . oo vn s ce ce v v ve e e n e e 18
Two months and less than 3 montha, ... oo e e e s v ve s arve v e e, 28
Three months and less than 4 months . ... coivii v i i e ve i e vn . O3
Four months and less than S montha o . oo iice cor il e vs s vr asesss oo an. 1T
Five months and less than 6 months .. . oo o i e e s v ae e e 12

Six months and less than 12 months. .. .. .. ..

Total—Less than 008 YEAT . .\ v sxvramis vowr vr o v e vn e sv e ar vnen e 132 08 80 per cent,

The figures furnished by the Broken Hill Associated Smelters Proprietary, Limited, show that of 420
cases reported from 1917 up to December 31at, 1924, 28 per cent. oconrred within the first 12 months of
employment. When these figures are segregated into nationality groups, it is found that the percentages
of the totals in each group, caleulated on the total cases in each group, are as follows —

British ........cccoiiuiiiee i io e e 20 per cent. of the total cases ' raported "

Malbeme: scninrmasisss s S e 0 Bl L b
TEalAN. .. ocovi v cece e e b ners s a e s ea e WD B el w
Seandinavian .. ............co00eie .. Nil " -
BRI & S v e e e iy L & s
Others . .....0.cociii it iiiiiiie ., B0 w o= e

These figures show in the first instance that plumbism as reported does not affect the cmployees at the
smelters at Port Pirie ns readily as it appeared to affect certain typical lead workers in America in 1012,

No. 567.
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They also show much greater susceptil ility of Ureeks, Maltese, and [talians to what has Leen n_qmrt&d M
early plumbisni, Two instances where Dr. Hamilton was able to get full information as to the type o
plumbism occurring are recorded .- -
! (a) Of 175 ecuses reported—None severe, 41 moderate, 134 mild,
‘ (b)) Of 81 cases reported—Five severe, 17 moderate, 59 mild.
If those cases which have a period of disability of not more than 13 weeks are regarded as mild (there are no
absolute standards in this conneetion). then the mild cases Tf"]'JDI"LE"I a8 oteurring at Port Pirie constitute
i7 per cent. of the whole, which is rather less than the percentage discovered by Dr. Hamilton. It must
be remembered, however, that Dr, Hamilton, in her report, was dealing with the lead industry in the United
States of America in 1912 and 1913, and that conditions at that tiime in the ndustry wers, m all tha]‘tﬂil‘.]".
widely different from those at the Port Fine smelters sines 1920,
1?:3‘_";"' | 16, An outstanding faet emerging from the evidence is that from 1910 to 1917 there Were no reported
| Pt I'T;i.,.“ | cases of plumbism at Port Pirie, notwithstanding that from the beginning of 1912 plumbism beeame &
! loos2s. compensable industrial disease under the Workmen's Compensation Act. In 1917 only cop. chse WS
repurted ; in 1918, five ; in 1919, five; in 1920, four ; and in 1921, three, In 1922 the number rose to 5f.
. In 1923 it was 89, in 1924 it was 234, and for the first five months of the present year 126.  The P""“"n“?*“
/ of reported cases on the total of persons employed rose from nil to 5 per cent., and princ‘ipﬂlly during 1?23
and 1924, Tt was pointed out, however, ot a late period in the proceedings of the Commission, that Pl“mh'at{'
was ot recognised as & compensable disease by the men until 1917, although eited as such by the Workmen's
[ Compensation Act in 1912, Information from the Secretary of the Port Pirie HUFPH'EI' showed that the

5 - g A i 11
following number of cases of plombism were treated at that institution during the years 1910-1925
inclusive :—

1910 P [
191 . e R

-y . S S S ceins 21

TATS o i 4 Y, 0 B VN e e

LBIE o o i S e e .93

PO oo v e e R S R 43
i) b TR Eai i Ve L s T e i e e e Al

\ R R il R e s A A R Y |
11 o e AR TV G .

1 A S AR

Y 1921 e e, —

Y22 e R |

" L e . I

w 1924 . ’ a3 IR |

1925 (to end of May).. .. P IO

The years 1920-21, in which no cases were treated, represent the period during which the works were shut
| down. The above atatement does not represent the total number of cases of plumibism ovenrring as, i all

probability certain cases were treated privately, and the total would, therefore, be in excess of the figures
guoted. These facts modify the reported percentuge of increase, hut there has been ninrked mersase in

j the number of cases reported as occurring since 1923,
L ﬂfmﬁ;’ 17. A possible explanation lies in the great change which has taken place in the composition of the
t‘  working force employed. At the heginning of 1922 the proportion of foreigners to persons of British origin

was a8 one to eight, whereas ot the end of 1924 it was as one to two.  When this fact is noted and the figures
; as to the reported incidence of plumbism amongst the varous nationality groups are consilered, it appedrs
! that Greeks, Italians, and Maltese, in particular, are much wore susceptible to the hazards of the induster
t than are persons of British or Northern European origin, The figures set out in the final two columns of
. Table L illustrate the reported attack rate during the period July, 1924, to May, 1923, viz, ~

Nationulity. dudw-Dhee., 1824, Jais Moy, 1925

Bkl Bomi - i aise easicesiniema e B e R S R O per vent B peT cent.

. Average of {oreigners . ....... N T B X S 577 o
01 A P e o R Y g T 8667 prer cent. 12414 per cent.
Maltese ........... .00 s e e N £ dHao0 - 18073 >
dtalinn i e R M b1 L-351 "
T 1 e e T T 1167 = 16567 {vary

[ew employed)

Seandina VIR « . ovs o ersereanrnranronn e 3704 - 50180 per cent,
RuBSiBng . .......coeceees 13793 Nil

.-*‘h"
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18. Evidenes subsequently submitted, however, by Professor H. G, Chapman and Drs. 8. A. Bmith
and 0. M, Mouldop, after a personal study of local conditions, and after having conducted elinical examina-
tions of 8 number of the persons reported to be suffering from plumbism, had the effect of disturbing very
seriously the stapistical evidence of the witnesses for the Company. The company’s tables deal with cases
roported and copsidered under the Workmen's Compensation Act as cases of plambism, and the attack
rides wnd gpyvg rity rates deducible from them ennnot now be deemed to be ot all conclusive,  OF 29 men
axmmined h\- pl‘ﬂf!'ﬂﬂq ( hnp:nnn auel e, Soath i|||'||,1' BOVOR WOre confirmed I'l\" them as nndoubted cases
of Plulnllmm, O 97 men q"xutlu'l.lll_lli h\' Dr. Moulden n|||}- 26 were confirmed b\' him as ltlld”llhtl‘d CASEE
of plumbism. 1y js thus impossible for the Commission, in view of the conflicting nature of the medical
evidenee eduoed, go determine absolutely the extent and severity of the incidence of plumbism at the Port
Piric works, The important fact emerges that many cases formerly reported ns casea of plumbism, may
be disorders of ang entirely different wrigin, viz., earbon-monoxide absorption, or may be discases ordinarily
existing in any community and in no way connected with the industry. Of those examined by them,
Professor ['lil\["mm and Dr. Smith diagnosed two persons as suffering from carbon monoxide pnimning
ot its seguelae, and certain others displaying a train of nervous symptoms considered to be indieative of
carbon-tonoxido |m1rm|:|.mp, bt :J:r||1.' to be determined finall v after further observation and examination,
Others again, ropresented as cases of plumbism, were considered to be suffering from appendicitis, myxee-
dema, cholecystitis, eardize hypertrophy, &e.  Drr Owen Moulden, the medical expert for the company,
concluded that of the 97 men examined by him no fewer than 53 were suffering from disability not arising
from lead absorption, but, in his opinion, from carbon-monoxide inhalation.  His conclusions were reached
from a study of the symptoms and signs presented, and from investigations made in the works in places
whore these persons had been employed.  He, too, diagnosed the eamplaints of several eases represented
as plumbism as being definitely not so.  He found various diseases not in any way referable to the nature
of employment at the smelters.  Professor Chapman, Dr. 8. A. Smith, and Dr. Moulden concur in the view
that continued resparch is necessary to reach finality as to the hagard or hazards presented by the Works
at Port Piric. Only s a result of such research will it be possible to plan an effective medical eampaign of
prevention and to record statistically the facts of the situation.

Nores ox Certaiy or THE TABLES SUBMITTED.
Table B.—Numbers of Persons Employed during each Half-year, showing the Various Nationality Growps.
This table in the first two columns shows the steadily ascending propartion of foreigners employed,
sufficient. British-born applicants for employment have not been offering during the past few years, and
foreigners necessarily had to be engaged. The principal increase amongst foreigners ocours in respect of
Grecks, Maltese, and Italians.
Table O.—Persons Reported as Having Plumbism, 1917-1926.

This table shows clearly the remarkable increase in the reported cases of plumbism during the past
three years, and particularly amongst the foreign clement.

Table 1, —Length of Service in Relation to Disability.
Of the total reported cases 4615 per cent., ocenrred in persons luving not more than two years’ servies,
Of the cases reported amongst the various nationality groups pereentuges as under occurred in those having

not more than two years' service :—

Britisll .. ovue veun as aivas 284 por cent, Greek .. .. ...ocowawo BOSH per cent.
GOTIHAD 0o ve e vn onen s 426 © Multese .......v.o0 8180
Scandinavian .. .. .00, 125 ° Italian ... .....c0o.. TBBT 7

Russian, .. ... co0. oo 120 por cent.

Table B.—Length of Dizability in Relation to Depariment of Origin.

Owing to the interohange of workmen between various departments of the works, this table is not
of suhstantial value.

Table F.—Length of Disability in Relation to Length of Service.

This table shows a general relation between length of service and length of disability. The chronic
CAS0R 0CCUr m!-iﬂtj'" in old umployau of British arigin. Mild cases praduminnto. hﬁillg 47 per cent. of the
whole.

Table G.—Length of Disabitity in Relation to Nationality.

This table does not assist to any conclusion of importance.

Table H .—Ages of Persons Affected.
The majority of persona affected come, as would be expected, in the age group 26.40 years. Of the
oldar mon those of British origin predominate. Thess are men of long service.

*_'Nd\- ﬂ.

Carbon
monoxide,
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isability.
Table K.—Ages of Persons Affected in Relation to Length of ﬂlsnﬁ: ;h.fl;t -
—t . i Big
This talile shows no useful comparison in the direction desired. It merely sho strial disepse
is proportional to the numbers of persons of the varying ages employed.

Table L—Conapiidated Tolde, 1t shia
This table emlodies mformation contained in several of the previons t'“t:lw"'l ved | :r; lI]"h o
Position at glance as to—{a) Lalor turnover; (b) average numler of men em) 3_” ai 5 ti :ﬂ Propor.
tion ny betweon British and fureign | orn h].nlr; (d) the inetdenee of rl‘|l?|'t'f-‘d oas i fﬂ'_] ki ismy thich
half-yvear and in each nationality group. The lakor turnover s leavy, ‘%“" (b v Mmen Comng
from und going to searonal occupations, siich as wharf work, farming, and sheanng : & replacoment,
0f foreigners by persons of British origin at every nvailal le opportunity.

Table M.—Department of Origin.
Vide remarks in regard to Talle E,

Table N.—Levgth of Serviee in Relation te Nationality.

— d Owver 10 Yenra,
Up to 4 Years Serviee, From 4 Years to 10 Years. Iver diskodll
Nm”mr-“_ﬁ“mi"““. includine those

of British origin... . . . .. . 577 per cent, | 00k per cent. |_|-7I,:; !,,.:1; E.:L;t
Southern Buropeans . ... 12-3 per cent, | 06 per cent, 24 por cent.

Table 0).—Ages of Ewployees in Relation ta Nationality.
11 this table indicates unything of value it is that §2:99
45 years of age, and thut of the men above

19. 1t is necessary in considering the foregoing summary to huve regard to the following points =—

() It has not been possible, on the information availelle, to prepare morkidity tables { Professor {‘.}mpma.u.
q- 20685). (b) The fact that the majority of the Southern Europeans are of comparatively short servios
makes a full comparison difficult, Lut this does not invalidate a number of the conclusions. {e) During
recent years foreigners have beey employed in the production sections of the plant to a greater extent

than persons of British origin, due to ciroumstanees over whicl the company had no control, and to some

extent this fuctor influences the statistics produced.  The Commission holds the view, however, that the

conclusions which ure drawn from the table may Le regarded as sufficiently well-founded for the purposes
of the investigation.
CHAPTER IV.

EVIDENCE [N RELATION TO INDUSTRIAL DISEASE.
{a) Prosimisss,

per cent. of the employees are niot more than
this age most of them are of British origin.

SUMMARY OF MEDICAL
}?Iﬂr::lt?dmt, 20, Toxivity of Lead Dust and Fumes.

The various vompounds of lead show different degrees of
mnel fuiries, toxicity according to their nuture,

In industrinl processes the lead compounds which exhilit the greatest
degree of toxicity are the basie carbonate or white lead, the oxides (red and orange lead snd litharge),

lead solphate and oleate. A comparatively small nomber of cases of plumbism owe their origin to
chromates und ehlorides.  (Legge & Goadby, ** Lead Poisoning und Lead Absorption,” 1912, p. 7). The
poisonous nature of any lead vompound from an industrial peint of view is proportionsl to (o) the size of
the particles, and (b) the solubility of the purticles in the hody Auids, such as saliva, mucus of the respira-
tory tract and the pastric and intestinal juives.  The mmportance of the frst fuctor, namely, size, is fron
the point of view of the ease with which particles may Le imhalol ar swallowed aind ahaorlied,
of the Broken Hill Technical ( ‘ommission has demonstrated that lead sulphide is relatively lo
the oxides or carbonates,  According to the evidence of Dr. AL
Commission, the average time of exposure wlich produced plumbism in workers ut Broken Hill may be
placed, approximately, at 20 years. (Prof. Chapman, q- 17238 ¢ D, Finlayson, q. 1467 Report of Technical
Commission appointed to inquire into industrial disense at Hroken Hill, 1922, P 8). Bulphide of lead
as galena is brought to Port Pirie in two forms, mainly {4} as voneentrates, finely granalar in form < and ()
as shimes, which are the result of a flotation provess (H. 5t. T, Bomerset, qe, 30 und 31).  The slimes are
much finer than the voncentrates, and the physical condition is such that, in the absence of moistire, they
exist us a very fine dust. In the course of roasting the sulphur is driven
ment in the blast furnaces, erude metallic lond is produded.  This bullion is then put theough a refininge
process, and the ultimate product is refined lead.  The treatments call for the use of high
and consequently a great deal of very finely divided lewl
given oft into the atmesphere,
possible,
Pkt 21. Causes and Processes of Plumbism.— There ure three necepted channels through which load may
plumbismg sater the body—({a) The respiratory truct by inhalation ; (b) the gastro-inte

wtinal tract by swallowing : and
(¢) the skin by prolonged contact. (Legge & Guadby, * Lead Poisoning and Lead Absorption,” pp- B to

The work
s8 toxic than
R. Finlayson nnd the roport of the above

off, awd ultinutely, aftor treat-

‘Hiperatures,
as impire lend dust and alss as lead fume ju

Owing to the fineness of this dust and fumie, o high degree of toxiCity 18
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12, Dr. S: A, Bmith, q. 1827.) Authoritiea seem to be universally of the opinion that the third of these
chr.‘nn'nl‘llﬂ 15 & negligible factor, and the balance of opinion of late years 18 to to the effect that the inhalation
af Tead dust nn fume ﬂ;mup‘h the respiratory tract is the mnsf;im]_uurmnt fuotar in eansing pnisuning by
lead. At the spme time, most authorities are agreed that a eertain proportion of the lead may enter H't'ﬂ
systein as a resylt of absorption from the stomach and intestines after it has been swallowel. -T}w action
of the pastrie juices, however, renders insoluble the bulk of the lead swallowed, and it 15 excreted by the
bawels. {L._-ggg & Goad l!_\.'F * Lead Poisoning and Lead Afrsurptiﬂn." p- 12 ta 24.) When leadl l‘lltt'lrﬂ- the Frocoses of
EIUJ}: through respiratOTY passages it lodges in the alveoli or end divisions of the lungs, and the minute plimbism.
]’}m"hr'l(-s are then ingested by certain white blood corpuseles known as phagocytes.  Any ingested lead
W]_JI(‘h is absorhed through the stomach and intestines is also absorbed by pha ,l!ﬂf":'f-l‘ﬂ nfter E‘Hi-E““\“t in the
minute duets in the mucons lining of the tract.  In both instances the lead thusenters the body and iscarried
to all parts of the body ; but, where intestinal absorption oceurs, a certain proportion [‘rl’ﬂhl-ihh' enters the
purtal circalation gnd is carried to the liver, whenee it is oxcroted by means of the bile. “"hf'n: respiratory
ﬂ.hanrptinn oceurs, no fibrosis or damage iz eaused in the lungs ot lf;t' point of entry.

Suﬁn!'llt.-

99, Susceptibility.—Like many other substances, lead causes varying degrees of effect in different
blity.

individuals:  Some may be said to be relatively immune by nature to the effects of leail us a poison, while
others are naturally susceptible, and show signa of plumlni:-uu VEry s0on after exposure to a lead hazard.
(Prof. Chapman, q. 1765. Legge & Goadby, "' Lead Poisoning and Lead Absorption,” pp. 27 and 28.)
Legge & Goadby pstimate that females are at least twice, and probably three times, as susceptible as males,
and that young persons are twice as susceptible as adults. The Broken Hill Comnussion estimated that,
approximately, 3 per cent. of male workers are suseeptible. Such suseeptibility may be classed as natural.
Persons suffering {row certain discases, chiefly anaemia, show a predisposition to carly poisoning by lead.
In addition to the recognised state of susceptibility which exists in same people, there are others who,
working in lead, will grudually establish a tolerance which will enable them to absorb larger doses without
symptoms than they were able to absorb at the commencement of their employment. In these persons,
howover, a sudden increase in ahsorption or an mter-current disease may Upset that balunee of tolerance

and prg_-(:]'pit;[f_u symptoms of II|UJII!.Jj$]II.
23, Lead Absorplion.—There are recognised, thersfore, among lead workers two conditions—(a) lead -E:l‘{ﬂ"m
absarption, and (b) lead poisoning. Many workers in lead exhibit signs of absorption without suffering absorption,

Lead absorption is regarded by Professor Chapman as being o chemical term only, and

from poisoning.
Leaving

the evidence of absorption is always the diseovery of lead in the urine. {Prof. Chapman, q. 1700.)
estion of suseeptibility of individuals, normal persons working m lead processes usually show

aside the qu
partial immunity

some effects of the intake of lead at an early stage, bt T.hq-}r generally develop o tolernnce or
more or less rapidly. This state may be subject to fluctustion according to variations in the rate of intaks
or the incidence of intercurrent disease. In effect, the state of tolerance is only relatively stable, and the
balance depends upon uniform conditions of health, and intake of lead. The state of absorption may exist
apparently indefinitely without developing into a state of lead poisoning (Prof. Chapman, 4. 1758), although
in some instances it may progress into definite poisoning. The situation is summed up by Sir Kenneth
Goadby in phrases to the following effect :—Lead absorption is the ingestion or inhalation into the body of
quantities of lead which are subminimal poisonous doses. These are sufficient only to produce changes
in the body, which the body is able to deal with and repair. When the doses increase to cause damage
which the repair system of the body is unable to cope with, plumbism occurs, and the whole of the lead
then in the body may act as a toxic amount. (Report of Departmental Committee appointed to investigate
the danger attendant on the use of lead compounds, Cmd. 632, evidence of Sir Kenneth Goadby, p. 467.)
Signs of lead absorption are those evidenced by the majority of persons soon after first exposure to lead,
viz., slight loss of health with a slight degree of anaemia, some loas of weight, and some loss of subcutaneous

fat.
94 TLead as @ Cumulative Poison.—Lead gradually banks up within the tissues of the body while nbsorp- Cumulation,
tion continues. Absorption may continue under uniform conditions for many years, and then the individual

show marked symptoms of poisoning. This event is usually precipitated by an attack of

may suddenly
red up in the body as before

illness, or by aleohalic excess. Under these conditions the whaole of the lead sto

* mentioned exerts a poisonous influence, In other words lead acts as & cumulative poison. (Legge and
Goadby, “ Lead Poisoning and Lead Absorption,” p. 28) Certain illnesses tend to precipitate attacks of
plumbism where lead absorption®is proceeding. The most common of these are disorders caused by chronie
alcoholism, chronic constipation, disturbances of the alimentary traet, oral sepsis or digeased conditions
of the mouth, with their train of sequelae. (Legge and Goadby, ** Lead Poisoning and Lead Absorption,”
pp- 33 to 42))

95, Tolerance—Tolerance to the harmful effects of lead seems to be a natural chemical characteristic
of certain individuals, but others, who show premonitory symptoms early in their industrial history, may
gradually rid themselves of these symptoms, and acquire a degree of tolerance. (Legge and Goadby.) Such
tolerance, however, may be easily upset by the conditions mentioned in paragraph 24.

No. 87.
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. - < ogis of plumbS lieg in the fact

26. Definition and Disguotis of P;umbl.tm.:—'['he djﬂlc:ltsj" Dii}::h:gulﬂ‘ﬂ]- At the present time each
that definite standards for diagnosis do not exist (Dr. 8. A. .:]mn]n ‘un.d thus arised the difficuley i cnses
examining medical officer must conceive his own -::Immlnl !unﬂa. ﬂl'll.iﬂi.ug the actusl §t4te of the patient.
not presenting cardinal aymptoms and signs of plumbism ot Ltet o difficulty is eXperienced,  Profocor

Where eardinal signs such as colie, paresis, and SR e Pl..emn 1lil by the inuudllt-‘tiun of lead into the
Chapman, in evidence, defined plumbism as " Eny ::n_ndltmn_ duidice yl Miciency oF Mechanical epep
hody which may shorten or tend to shorten the durstion of life or I-_-.:-.acn tl 1;;.-.‘ st o0t of the irleBS;
of the hody or diminiah the comfort or wellbeing of the Lody ™ (q. ke f“ aemin, 804 some wasting of
lead hy industrial workers are usually manifested in them by some gadan :]I nncu only of lead abgor blg:
the fatty tissues. This syndrome does not constitute plumbism, but i eh“,hmcﬂt of to]urm-:el In
and the signs mentioned pass away in the majority of persons ?"m the 1:-5t.“' 4 hecome Ill.‘l:em.uat-ed.. a!‘g
cases of susceptibility, or of progression to lead poisoning. the signs mention® T &“!m
associated with waating of museles, notably of the extensor groups of the _fcrum‘ Siinn AhdorsEst el
time o degree of lnek of mental energy becomes ovident. Coincident with these & oned 16 will nos hﬂ.
appears. The presence of this colic is very dofinite, and if the patient is ﬂlm‘yﬂ“‘ﬁ q. 2164). Attacks
confused with alidominal paing from other eauses { Prof. Chapman, q. 1762 ;. Tir. S ;k T b
reeur at intervals as short as half an hour apart, and the patient in describing an Ettat.h' i of Lo
cally place hoth kands over the lower abdomen. This colic is commonly mﬁ].md i lf l ; Aheorption,”
the nerve endings in the intestinal wall (Legge and Goadby, ** Lead Pﬂhwnmlg and u;tal : p mﬂ;r ri;e
pp. 110 to 122). Attendant on colic, as & general rule, is a history of constipation, but: this m S
to & false disrrhoen {Legge and Goadby, ** Lead Totsoning and Lead Ahsorption,” P 15). A disting dsiit
feature regarding true lead eolic in m;ttrmli'-til:llﬂ.inn to abdominal pains from other callses 18 the attendant
slow pulse, also the fact that the pain is relieved by pressure. -

27. Additional more or less constant symptoms of plumbism are headache and the Burtoman “';
line. The former is usually frontal in character, but it may be general. It is frequently the precurser-o
the cerebral type of poisoning. The true blue line is due to the deposition of lead in the form of sulphide
in the gums, and s not definitely a sagn of lead poisoning, but rather of lead absorption. 1t is not mrnmun]_y
found in persons with perfect teeth and gums, but in the presence of oral sepsis sulphuretted hydrogen is
formed in the mouth, and converts lead salts into lead sulphide. This characteristically appears ’3_-10"3 the
margins of the gums, eapecinlly where uleerstion is present, as o blue line, In extreme cases It Ini_ieut&
other parts of the mouth, and even the tongue has o blue discoloration. (Legge and Goadly, ** Lead Poison-
g and Lead Absorption,” pp. 122 to 126.)  Lead appenrs in the urine of all lead workers at sn early period
of abworption, und tends to diminish or disappear ns the stage of tolerance is reached. At this stage the
great bullk of climination takes plaoe by means of the bowels,

28. Cases of plumlism may be divided into three main types, or, as some would classify, into four
types (Dr. L. . Tassie, q. 1212), These are—{a) The gastro-intestinal type, in which the [:rﬂd'-‘-miﬂﬂﬂ:i
symptoms are colic and constipation. (b) The nervous type, or neuritic type, in which paresis and paralysis
of the extensor museles are the main manifestations. {¢) The cerebral type, in which the tendency is towards
fits, manias, and other encephalopathies. (d) The arterio-renal type, in which the chief signs sre thickening
of the arteries, und changes in the kidneys resembling Bright's disease, Apart from changes affecting
the norvous and cirenlntory and renal systenis, symptoms of plominsm are subjecrive,

29. Objective signs of plumbism as affecting the nervous system range from tremor, with weakness
of the extensor muscles, through definite paralysis of these muscles, producing wrist-drop and foot-drop,
ta fits and definite mania as represented by class (c) in paragraph 28,  These signs are ussociated with cramp
and muscular pains, which are attributed to local action of lead on the nerves und museles. A rupid ubsorp-
tion of lead in fairly large quantities tends to produce the pastro-intestinal type of ease and these cases
have been known to occur with fatal results in the alsence of other marked symptoms. A less weute form
brought about by a more prolonged intake of smaller daily doses of lead would tend, in the bulk of instances,
to the neuritic type. The chronic type of lead poisoning, which usually ooours after a period of some ¥ours
of industrial history, is the arterio-renal type. This is brought about by prolonged action of lead on the
blood vessels and kidneys, and results in a condition vlosely resembling Bright's disense. 1n mentiohing
the encephalopathic type, it may be stated that such cases are comparatively uncommon, and ure the result
as a rule of the absorption of large quantitics of lead in & relatively short space of time. This type of
poisoning is usually the result of chronic aleoholism. (Legge and Goadby, ** Lead Powoning and Lead
Ahlsorption,” p. 157.) .

30. Examination of the Blood in Relation te the Diaguosis of Lend Poisontng,—An wid 1o the dingnosis
of lead poisoning 18 the examination of the blood. It muy be here stated that no definite pioture of blood
i8 per se an indication of lead poisoning, but in conjunction with other systems, un examination comprising
the red cells and haemoglobio estimations and the Llood picture is of wse, (Prof. Chaprman, . 17432 Dr,
8. A. Smith, g. 1828 ; Dr, Yeatman, . 1333 ; Dr. Tassie, . 1218.)  Lead acts on the red Llood colls and

causes them to become more fragile. This gives rise, through wear and tear, to a diminution in the numbers
of red cells. This anacmia is stated hy Legge and Goadhy to he the earliest symptom of lead poisoning.
(Legge and Goadby, ** Lead Poisoning and Lead Absorption,” p. 28.) The red cell count rarely falls as low
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as 2,000,000 per o, mm.  The estimation of a haemoglol in is regarded Ly some authorities as of more impor-
tanoe than the red gell count (Prof. Chapman, q. 1743).  The loss of more than 20 per cont. of haemoglohin
must be regarded s a sign of anaemia,  Much discussion has eventusted us to the significance of the
appearnnee of pellg showing punctate linmphilin in lewd workers.  The experience of experts in recent times
is, main |}'. that while such hll.an]lili(' degeneration oceurs in many classes of unnemin, rertain clusses of
lead workers show it fairly constantly. At the same time jt is 1o be regarded os n sign of lenil ahmorption
rather than of one of lead poisoning (Prof. Chapman, q. 1746).

31. Contrasty in Regard to Lead Poisoning in various Industries. —Professor Chapman, in ovidence, stated Lead _
that basophilic degeneration was not found among miners at Broken Hill, even among those who were ﬁm::ﬂa ™
suffering from lead poisoning. This class of lead poisoning, it should be noted, is of a particularly chronie industries.
nature (Prof. Chapman, q. 1747).  Dr. Matthew, medical officer in charge of the Commonwealth Health
Laboratory, Part Pirie, in his evidence, indicated that the bulk of cases examined at Port Pirie showed
basophilic degeneration.  (Bvidence of Dr. Matthew, q. 1124 ; see also Appendix.) The type of industrial
lend poisoning which may occur in any given industry will be subject. to varintions and will depend upon the
conditions of working and the rate of lead intake. Cases of lead I:Disnning found in Broken Hill were of Broken Hill,
two types and were not regarded as cases of typical industrial plumbism (Frof. Chapman, qs. 1724 to 1731).

The first group gave s history of having suffered from repeated uttacks of colic over 15 to 20 vears and
showed evidence of a definite paralysis of lead type, had lost weight, showed a typical earthy pallor, mal-
nutrition, and complained of headaches, giddiness, and tremor,

Some of them glsoshowed signs of Bright's disease. The second group gave the same history of repeated
attacks of eolic over many vears, but no history of ever having had paralysis or parcses.  They exhibited,
like the first group, pallor with the earthy tint, malnutrition, loss of subcutancous fat, and some of them
complainm] of headaches, gii]r]immﬁ, tremor, muscular wasting, and loss of weight, and 50 por cent, of them
had evidence of Dright's disease.  Professor Chapman, in evidenes (q. 1733), mentioned that cases occurring
in P(Ittj,'[il!ﬂ. frequently manifest acute symptoms with I‘!!'It‘l![!ilﬂ.].uplltl.l..‘r'.

32. Intercsting evidence of the incidence of lead poisoning was obtained from the factories of Berger's White lead

Limited, and the British Australian Lead Manufacturing Company, in Sydney, where white lead is manu- E;&ﬁ:;“
factured. It is recognised that white lead, the basic carbonute of lead, in the form of dust is very toxic, ’
and doefinite hazapds exist at these works. In the case of Borger's Limited, only four cases of plumbism
had occurred in seven yeoars, and all these had recoversd and returned to work (De. L. H. Hogers, q. 1556).
At the British Australisn Lead Manufacturing Works six definite cases and a doubtful case nocurred in
two years, all of whom recovered. In the subzequent two and a half years to date only two doubtful cases
oceurred (Dr. Freoman, . 1051).  These cases were all of an acute type and totally unlike the Broken Hill
cases. Symptoms complained of were severe colic and constipation and in some cases paralysis.  They
apparently reprasent the results of a large dose of lead in a comparatively short time, and may be classed
AR acute.

33. In Port Pirie medical evidence was given to the effect that t_}-pir.n.l cases were of a sub-acute typs Port Pire
(Dr. Tassie, q. 1212 ; Dr. Yeatman, q. 1316).  The prevailing symptoms were pallor, with the blue lead line
in the gums, loss of weight, loss of appetite, with foul taste in the wouth, constipation and colie, loss of
musenlar tone with wagt,iug, tonderness over the nerve T.I.'LII'IIEE, H'lmfpl-fasun:!m. and |lﬂlillﬂ in the jl‘llm‘-ﬁ. In
these cases any one particular group of sigus and symptoms may predominate awd determine the case
among one or more of three or four typical groups—anaemic, abdominal, neuritic, or cerebral. The cases
described may be taken to represent the results of absorption of lead at a more rapid rate than those of the
Broken Hill type, but less r&pidlj" than the cases described as working in put'l.el‘iut! and hu{:unl.i.ng acutely ill
with cerebral symptoms. Thus it may be gathered that the type of plumbism case will vary between
industry and industry, and will be determined by the working conditions relating to rate of intake of lead
dust and fume.

34. Broken Hill Survey.—The results of the work of the Techuical Commission appointed to inquire Broken Hill

into the occurrence of industrial diseases at Broken Hill are given in details in its report published in 1922, Survey.
Clinical examinations were made of the urine of 209 men at work in the mines for some six months previous
to the investigation, and lead was found in every instance. This indicated uniform absorption of lead by
workers and, in connection with further experiments relating to dust estimation, formed the Commission's
opinion that the concentration of absorbed lead to which Broken Hill workers are exposed is low. The
Commission examined 6,538 men who had worked in the Broken Hill mines for varying periods,  OFf these,
61 were found to be suffering from lead poisoning. Of the 6,538 persons, 3,302 or 50-5 per cent. had worked
for 10 years or less. Two, or ‘06 per cent., of these were found to be suffering from lead poisoning.  Of 1861
who had worked for over 10 and under 20 years, 23 or 12 per cent. had lead poisoning.  OF 1,104 who had
worked over 20 and less than 30 years, 30, or 2:7 per cent. were affocted ; and of 266 who had worked over
30 years, 6, or 2:3 per cent. were affocted. These figures indicate that industrial load poisoning in Breken
Hill is & very slow process, nnd the cases are of a chronie type.

Ko, 57.
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35. Ezperience in English Lead Works.—The incidence of lead poisoning ml ﬁ_‘lﬂ_ﬁ:nfﬂtunﬁh;nd
works is discusserd under the annual reports of the Chief Tnspectors of Factories 81 1919 (p ﬁp: (England),
1914 to 1919 (Report for 1914, p. 81 ; Report for 1918, p. 66). In the report for % ,nfl' h’ Dr. Legge
states that the sole eausative sgents in industrial plumbism are leady dust and fome, Lhat the sheet
anchor of protection of the workers is locslly applied exhaust ventilation,

{8} Canvoy MoxoXIDE.
Presence of Carbon Monoride ot the Smelters.

J6. As a result of personal inspections of the Broken Hill Associated Bmelters plant and works Procesaes
by the Commission the conclusion wis reached that there was s possibility of the }mlth_ zard at the works
h"i“g mfluenced by the presence in the atmosphere gt varions points of carbon monoXide gas, Under ex-
amination, the General 8y perintendent stated that such gas was present inside the bag houstind furnuces, g,
was not aware of the degree of saturation of the at mosphere by carbon monoxide neceSsATY 10 cause jnjypy
t0 persons exposed (H. St. J. Somerset, q. 934). The possibility of carbon moonxide WHOTICALON way oy,
to several other witnesses. 1t had not come within the experience of the local m'd":a_l practitioners,
Professor H. G. Chapman, of Sydney University, and Dr. S. A. Swith, consulting physician of Syduey,
' their evidence taken in Sydney, raised very definite suspicions in the minds of the Comnussioners preseng
85 to the existence at the works of carbon monoxide, and the harmful effect it might be “*1“3"151 both inde-
pendently of and cencurrently with the lead hazard (Prof. Chapman, q. 1815 ; Dr. Smith, q. 18580}, When
these experts visited Port Pirie, at the request of the Commission, made an inspection of the plant, s
examined a number of the men, they reached the definite conclusion that carbon monoXide was present in
the atmosphere at several places, that it was inducing neurasthenin amongst a number of the employees,
_l-lld that two ont of the 99 employees examined, who had been certified as suffering from plumbism, i
n fact suffering from chronic carbon monoxide intoxication (Prof. Chapman, q. 2087, ef seg. ; Dr. Smith.
Q- 2163). They recommended, therefore, that a systematie survey of the atmospherc should be made
to nscertain where and to what extent carbon monexide was present, and further that a blood survey
“h_“",ld be undertaken amongst the employees linble to a carbon monoxide hazard, with a view to ascer-
taining to what extent, if any, carboxy haemoglobin was present in them (Prof. Chapman, q. 2150). The
company had already made drrangements to carry out atmospheric analyses, apparatus for this purpose
having been obtained from the management of the Broken Hill South 8.M. Coy., Limited.

37, In pursuance of jts investigations the Commission, under the personal supervision of the Chairman
and Mr. Commissioner Robinette, and with the assistance of local doctors and technicians, supplied by the
Company at the request of the Commission, ascertained the earboxy haemoglobin contents of the bleod
of men working in various parts of the smelters. From 0 per cent, to 15 per cent. of saturation
was ascertained, the Barrier Roaster Plant, Power Station, and Workshops giving the lowest figures and

the Main Baghouse the highest. Details of the results obtained in the various departinents of the works
are set out in the following table =—

AP RGO s e In 3 hours” work, 4 to 11 per cent ; in 7} hours, 9 to 11 per cent,
- Bottom floor ... ....... ... 3% hours, 2 to 8 per cent. ; & hours 3 to & per cent.

Barrier Roaster .......... += 4 hours, nil,

Skinner Roaster ..., ... .. 4 hours, 3 per cent.

eweesr 1 hours, 8 to 9 per eent. ; after 10 winutes inside s chamber of

the baghouse, 15 per cent.

Refinery .......cconeeiense 2 hours, 3 per cent. o 7 hours, nil to 2 per cent,

0 & H Dol oo +«« & hours, 1 to 12 per cent.; T hours, 3 per cent.  (Showed
12 per cent, in morning. There was a =outh wind blowing
in afternoon).

Dwight & Lloyd “ A " plant.. 3 hours, 4 to 6 per cent., ; 7 hours, 10 per cent.

Dwight & Lloyd " B " plant.. 3 kours, 1 per cent. ; T} hours, B per cont.

Power house ....... vissesss 4 hours, nil,
Blacksmith’s shop .......... 4 hours, nil.
Bampling plant ............ 4 hours, 4 per cent.

Coke heap ...........ooo.o. 4 hours, 4 per cent, (Chairman's statement, q. 2134),

38. Praperties of Carbon Monozide.—Carbon monoxide is colorless and odorless. 1t i slightly lighter
than air and readily diffuses to make a homogeneous mixture with air. The relative aftinity of carbon
monoxide and oxygen for the haemoglobin of the blood is 300 to 1,

39, Tybes of Carbon Monozide Poisonsng.—Carbon monoxide poisoning is of two types t—fa) Acute,
and (b) chronic. Acute carbon monoxide poisoning is caused in o short space of time by exposure to
atmosphers. containing as low as 0-15 per cent. of carbon monoxide by volume  This type is met with
principally in coal mining and in industries which use large quantities of coal or coke. As for instunce,
steel making and metallurgical treatment plants operating blast furnaces and retorts. When the blood
of a person is saturated to such an extent that it contains 30 per cent. or more of ecarboxy haemoglohin
there is grave danger of acute carbon ynonoxide poisoning, and possibly death resulting,
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40. Chronic (lgrbon Monoride Poisoning.—Chronic carbon monoxide poisoning results from long
_continued exposure to small amounts of carbon monoxide, Text books on the subject state that when

the atmosphere epptains ns little as <01 per cent. by volume of carbon monoxide persons inhaling same
intermittently over long periods are likely to develop chronic earbon monoxide puisoning. Professor
Chapman holds the view that even a lesser density may induce the discase. The best medical opinion
is that long continued exposure to low concentrations of carbon monoxide 18 much more serious in its con=
sequences than short exposure to a very much greater concentration.

41, Symptams.—A publication of the United States Bureau of Mines (Public Health Bulletin, No. 150),
where a great amoynt of most important research work upon carbon monoxide hus been carried out, contains
the following table ipdicative of the symptoms produced by varying absorptions into the blood of carbon
monoxide gas :—

Degree of Saturation Symptoms Produced,
(CO HB).
0%=10% Nil.
0%,-20%, Tightness across the forehead, possibly slight headache, dilatation of
eutancous blood vessels,
209,-30% Headache, throbbing in temples. .
30%,~40% Severe headache, weakness, dizziness, dimness of wision, nausea,
vomiting, collapse.
40%,-50%, Same as previous with more possibility of collapse and syncope,
increased respiration and pulse.
0%, —60% Syncope, increased respiration and pulse, coma with intermittent
convulsions,
60%,-70%, (‘oma, intermittent convulsions, depressed heart action, possibly death.
T0%-80% Weak pulse, slowed respiration, respiratory failure, and death.

In conncetion with the co-operative work of the Burean of Mines and the New York and New Jersey
‘Btate Bridge and Tunnel Commissions in 1921, on the physiological effects of automobile exhaust gases,
the following statement was fortaulated by Dr. Yandell Henderson in regard to the probable effects of a
given concentration of carbon-monoxide gas in a given time :—

1. When the time of exposure in hours multiplied by the concentration of carbon menoxide in
parts per 10,000 equals 3, there is no perceptible effect. &/
When the reault is 6, there is just a perceptible pffect.
When the result is 9, there will be headache and nausea. -
When the result is 15 or more, the conditions are dangerous to life. . 0 =
If the volume of breathing is increased by exereise (even by slow walking, and correspondingly
more by physical work) the rate of absorption of carbon monoxide s inereased propor-
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42, Tests of Carbon Monozide Absorption.—Colorimetric determinations of carbon monoxide absorption
are readily made and the percentage of carbon haemoglobin in the blood is ascertained by reference to definite
standards. The technique of the making of these determinations may be seen in the following publica-
tion :—* The Pyro-tannic Acid Method for the Quantitative Determination of Carbon Monoxide in Blood
and Air,” by R. R. Sayers, W. P. Yant, and G. W. Jones (Reprint No. 872, from the Public Health Reports,
U.8.A,, October 5th, 1923). ;

43. The Action of Carbon Monoxide on the Body—The blood contains coloring matter known as harmo-
globin. The oxygen necessary to the maintenance of life is taken from the air inhaled by the lungs and
passing into the haemoblogin of the blood circulates thronghout the body to perform its function of burning
up of waste matter. One gramme of haemoglobin carries 1-34 c.c. of oxygen. Roughly speaking, in
Australia, 100 c.c. of blood carties 20¢.c. of oxygen. One gramme of haemoglobin, when saturated, carries
134 c.c. of carbon monoxide. One hundred cubic centimetres of blood will, therefore, carry, when saturated,
20 e.c. carhon monoxide. The exact amount varies with the weight of the individual, but the average of
the blood of an adult person is 5,000 c.c., or, approximately, 9 pints. The blood of an average person, there-
fore, when saturated, carries 1,000 e.c. of carbon monoxide. The amount of earbon monoxide absorbed is
proportional to the amount of air breathed and the percentage of carbon monexide in that air. Experience
shows that a person becomes acutely affected when his haemoglobin is 30 per cent. saturated, and it is known
that the result is likely to be immediately, or within a few days fatal, when the blood is 60 per cent. saturated,
that is to say, when the person has absorbed 600 c.c. of carbon monoxide. As the blood containing carbon
monoxide passes through the capillary vessels to the veins it loses extremely little, if any, of the carbon
monoxide. Thus the tissues are denied the oxygen necessary to them and damage to them cnsues. The
amount of damage which results is dependent not only upon the smount of carbon monoxide contained in
the blood, but also upon the sensitiveness of the individual to the gas. The opinion is held by some authori-
ties that the damage done by carbon monoxide is due simply to its interference with the oxygen carrying
capacity of the blood. It is believed, however, that in addition to this, it has a specific poisonous effect
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upon the human tissues. Bome cases of carbon monoxide poisonitig ?:d‘:f delay, 30 in some persons
damage wnd disability, Others, howover, reveal ity effects aft_lcr o per oxide hn-.i a selective effect upon
changes wro set up some doys after the inhalntion of the gas, Carbon mon
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| p some  the inba : this way 1O, rigidity of the
cortain nervons times in the brain, inducing degenerative changes. InEszmﬂ, high temperature ané

muncles, ny well as what wre known as neurssthenic symptoms ensue. isoping for BOY given coneent

humidity, and low ox ygen content of an atmosphere increase the degree of I'Ul:ﬁurlmg i li.-lihgtlr Arle;.u Ta-
tion of earbon monoxide, Therefore, badly ventiluted working places would "wre-ll&ﬂmﬂ of nn;v- ki Filythmg
which lowers the physical finess of the individual, such as illness, overwork, of €X¢ ¥ kind, exag-

crates ita effects, i i
g arbon TMonoexide Poisoning

Hegueloe, , 4, Hﬁ}udne of Acute Coarbion Mororide .Pnigrminy, —Thlfl a-r*.rlﬂu'fﬂelu-f !.u-;ll: t'-lnglh i sciitel g
melude headaches, muscular pains, long periods of unconsciousness, loss of stre S wlebdy Saies LS
ment, loss of memory, paralysis, aod temporary blindness.  Most persons affect [mnnﬂ.m n]:ul i: ""[ in
u day or two, but there aro cases known where the arquelae hivve persisted for severi .inoa fow
instances, for years, i

3 arbon monoxide at the

::E;?II::TM A5 Carbon Monoride Poisoning and Plumbism.—A study of the hazands of I'nrl.—_m of : health huzurd'
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by garbon Port Pirio smelters reveals the possibility of the existence in certain parts of tlm_ vfﬂr L i % 5 noeshle

.I:-'-‘t::'::::: Where small quantities of earhon monoxids are intermittently absorbed by I"dlﬂdw'l X I:irfi' ﬂtiﬂn anr‘i

' danger, if not of neurnsthenin, at least of loss of tone.  Loss of tone affects the npplﬂm" L lg;' [Eﬂi.'ﬂroﬂ'lli'(‘:
t.hca_n i turn induce anaemin, Thus the individual may display steadily diminishing powers o )
to disense gn finally become incapacitated.

CHAPTER V.
4 . 5 i3 00 NS,
ADMINISTRATIVE AND TRADE EVIDENCE, WORKING, AND LIVING CONDITION:
' 4 L = & = e u i t

I:;’:‘rlFIc;:':ai- = 46, The Present position respecting reported cases of I]J“ m! i=m among the Smelter tl[l}!lﬂ) e_pa?llggﬂg i
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Smelters, that the hygienic conditions at the Smelters have hecome worse than they were formerly,  This view me

Wal

hours at the
Smelters,

with a strong denial from the General Superintendent for the Company, who contended that the reverse
was the case, and gave particulurs of u number of alterations made for the hetterment of conditions as “:0"
as of o number of ot her projected improvements, vither in course of installation or for which plans wrr:: being
preparcd (H, §t. 1. Somerset, q. 15 ef seq.). In support of this view the industrial officer for hygieno at
the 8melters, who was uppointed in 1923, gave detailed statements of measures taken since that date s
improve conditions, particularly in respect to the suppression of dust Ly the regular watering down of motiam
portions of the works, the meistening of leady material in storage or in course of treatment, and partieulars
of u number of ather changes carried out for the purpase of reducing the hazard. Both these “'i“'?ﬂ“‘q'
08 well as the former R!l[l(‘n' ntendent of the Com pany, maintained that a ]u.rge numberof chianges made in the
plant and treatment processes, while introduced to obtain improved efficiency, had ameliorated working
conditions and lessened the health risk (&, Dey, q. 660 ; W. Rolertson, q. T38), A witness, who had heen
employed at the Smelters for 23 years, stated that the dust was muoch worse now tha in 1921, referring par-
ticularly to that originating around the Skinner and Barrier Ropaster furnaces, {J. Malycha, q. 494-5).
Another witness gave evidence rogarding the oseape of fumes from the haghonse connected with the hlast
furnaces, and the presence of o quant-ibjr of fumes in the blast roasting section, particula rly when the Hunting-
ton-Heberlein pots were tipped (A, H. Hart, i. 174}, These statements were not contested, but evidence
wis given l'l'.gﬂl’di‘l'l;;{ alterations in progress and proposed modifications in Ill'l-listil't‘ to minimise the dust and
fumes as the places specified, The evidence regarding the extent of the health hazard of the different
sections of the works was ingonclusive, but its existence in all the operating departments was estal lished,
The secretary of the local branch of the Amalgamated Engineers' Union stated in evidence that out of
five cases of plumbism amongst the members of his union since 1923, four of the men affected had Leen
employed in repair work at the Dwight & Lloyd plant (H. R, Summerton, q. 1178).  This is the only definite
statement obtained as to the point of origin of any cases. From information obtained by the Commission,
by personal inspection as well as from evidence, it is clear that the condition of most working pluces is
affected to a considerable degree by the prevailing weather conditions, such as direction of wind, humidity,
and the operations being carried out at the time. Consequently the hazard varies,

47, Working hours st the Smelters, as far as the operating departments are concerned, are governed
by an award of the State Industrial Court made in September, 1923, which regulates the wages, hours, terms,
and conditions of employment of the duily-paid staff of the Broken Hill Associated Smelters Proprietary,
Limited, at its works at Port Pirie. * Under clauses b and 6 of this award it is preseribed that 48 hours shall
constitute a week's work, and that time worked in excess of this on Sundays sud holidays or outside ro gular
hours shall be paid for at overtime rates, viz., time and & half for shift workers, double time for dny workers,
The practice regarding shift workers engaged in the treatment of ores and manufacture of lead is for the

men to work eight shifts in one week, seven the next week, and six the f ollowing week, or an avernge of seven
shifts per week (H. 8t. J. Bomerset, q. 801). Under a condition of employment establislel Iy the company
in 1918 shift workers are allowed 14 days' holiday per annum, on full pay, provided hut they have not.
lost more than 14 days without a certificate for sickness, Day workers ure under the same terma nllowed
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12 days il they hyve not more than 12 days’ lost time.  Mep who have not heen employed for a full year
. are entitled to a heliday allowance in proportion to the time worked (. Dey, q. 598).  The company also
maintaing o holiday camp at Weeroona, on the opposite side of Spencer’s Gull to Port Pirie, where the
company’s employees and their families are accommodated at low rates.

48. In Austrylin, 88 well as in other countries, where there is, as in the lead-smelting industry, an
admitted health | azard, the practice for many vears has Leen to limit the hours of emplovment either by
Jegislation or the gwards of Industrisl Tribunuls, This was done in New South Wales as far back as 1904,
when the Court of In,iugtrin.l Arhitration in an award regulating the indust rial conditions in the painting trade
adopted this courge. The sume prineiple has been applied in other industries, such as mining, throughout
the Commonwealth,, Certain medical witnesses were strongly of the "j,injnn that a reduction in the number
of shifts worked pep week fromseven to six would be in the interests of the health of the employees (Prof,
Chapman, q. 1813 ; Dr. 8. A. Smith, q. 1890). The Company’s chief representative hefore the Commission
was in agreement with this opinion (H. St. I, Somerset, . 503).

Houvsixa axn Liviva Coxprmoxs ar Port Pirr,

19. Realising the importance of the housing and living conditions of employees s a contributing factor
in the matter of their gunurul health, the Commission took evidenee and made personal inspections with &
view to ascertaining the facts of the position at Port Tirie. The (veneral Superintendent of the smelters
stated that he had heard that a great number of the foreign-horn workmen were in the habit of = batehing ™
together (H. 8t. J. Somerset, q. 150). The evidence of A. R, Leonard, Health Inspector for the Corporation
of Port Pirie (q. 1068 ef se7.) was to the effect that a considerable number of the unmarried foreign-horn
workmen ** batched " together in houses, slept upon the floors, and were not cleanly in their habits. They
lived upon the cheapest quality foed, desiring as it appeared to reserve their money for other purposes.
They were not regular in their washing of elothes, nor in their personal ablutions. They preferred their
meals on return from work withont washing, They did not go in for healthy sport. This evidence was
confirmed by Dr. (. Yeatman, Health Officer (q. 1308). Others among the foreign element, he stated.
ohserved quite satisfactory standards of living, particularly those who lived with their families.  Many of
them were property owners, Joshua Retohford, Manager of the Broken Hill Associated Smelters’ Co-
operative Store, stated in evidence that the foreign-Lorn workers, particularly new arrivals and nnmarried
men, were heavy purchasers of the cheaper lines of canned foods (q. 1380 ¢! seq.). This would he anticipated
in persons who ** hatched "' as & means to minimise lakor in the preparation of food.

50. The Commission, in company with the Health Inspector, made an inspection of typical areas in Port.
Pirie. It may he generally stated that this inspection confirmed the evidenee given Ly Mr, Leonard. The
average of the houses occupied by workmen of British origin and by foreign-torn workmen in residence
with their families was found to be of a satisfactory standard. It appears that under the Hoalth Act, which
is an old Act, the powers of the corporation and inspector are very limited (. 1099 et sez.). The inspector
cannot deal with anthority with any building. He has to rely largely upon moral suagion in order to secure
structural improvements, and it would be in the interests of pullic health if the Act were modernised.
Evidence was tendered by J. H. Leahey, Assistant Town Clerk, that 319 of the employees at the Smelters
cwned their homes (g. 1897). This represented, approximately, 17 per cent, of the whole, The Commission
understands that at the present time the housing in the town iz barely adequate. New houses are Leing
erected, but not in great numbers, and many people hoard or live in apartments.  Consequently with any
increase in the employment of marricd men there would te a serions house shortage.

51. The members of the Commission (with the exception of Mr. Comuussioner Rolinette) during their
visit to New South Wales inspected the works of Lewis Berger & Sons (Australia), Limited, at Rhodes,
and of the British Australian Lead Manufacturers Proprietary, Limited, at Cabarita, Doth establishments
are situated on the Parramatta River, near Sydney. Berger's works were erceted in 1917, and about 100
men are employed in the lead corroding, paint manufacture, and varnish making departments. All these
operations involve a definite health hazard, but this, from the evidence of the Company’s officials, has heen
so effectively controlled that only four cases of definite plumbism have oceurred, and no case of plumbism
has been reported within the past two years. The loss of time among employees from occupational disease
or accident was stated to be less than one day per annum, and from all eauses less than eight days per annum,
which is below the average for the Commonwealth, as recently given by the Federal Commission on National
Insurance (Dr. Rogers, q. 1656). This favorable position and the low incidence of plumbisim were aseribod
to :—(a) The factory hygiene conditions being up to date. (b) The prevention of dust Ly the installation
of dust collectors throughout the buildings, enclosing the crushing and elevating machinery, and the pre-
vention of the acoumulation of dust throughout the buildings. (¢) The provision of washing facilities,
and an allowance of time before meals to permit of employees washing, (d) The supply by the Compuny
of vlean overalls twice a week to prevent employees’ ordinary clothing Lecoming contaminated with dust,
() The provision of respirators for the use of employces where there is any hazard from dust. {f) The
enforcement of personal hygiene. (7) A weekly medieal inspection of the employees, with free medical
examination of employees who complain of ill-health (C. M. Taylor, q. 1614). The medical officer for the
works attributed the favorable results to eo-operation hetween employer and emplovees, and gave it as
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sl N —
MATTERS RELATIVE TO THE INQUIRY—PREVENTIVE ME!
STATES AND COUNTRIES.
Ereveation of 52. Amongst the important matters subordinately connected with
ﬂ:mhé‘:::: the measures fﬁ:nd to h._-PeEeenw for dealing with plumbism .iu other States n;f:: K ik seanbebiin
snd countries. oountries where lead is extensively mined, smelted, or used in m“““rmt'u:;j'tion to making regulations
governing the conduct of operations in lead metallurgical processes. In addi .e;] or smelted in important
Aiming at the prevention of the disease, most of the countries where lead is produe ble discase under Work-
quantities have in recent years made lead poisoning and its .m_.-m-‘lﬂe- a -:u:uppn.-sak ‘:‘a 1907, and in South
men's Compensation Acts. This course was adopted in Great Britsin as far bac bt the pessing of com=
Australia in 1912, From the reported results the peneral experience has he'ﬂ_l Lo ar‘!;('ll]ﬁl‘ industry-
pensation laws has usually been marked by an increase in the reported cases in any I-'w .rkl:ﬂEll safGHDE
This must obviously be attributed to the fact that when a compensation law is in fnroe s _,,:' consequence,
from a compensable discase has not the same motive for repressing mention of hisillness. 2 f: i feperusell
a number of cases are reported which, if not of & serious character, W“‘_lld_l‘m“ahl_y have -i]ﬁa contintat
before the passing of a Compensation Aet. Despite this fact, in Great Britain there 15 repur?t- S
diminution in the number of cases of lead poisoning and in the severity of the cases. '_I‘hla ol aaid
10 enforced attention under statutory regulations to the suppression of dust, prevention uf f“m‘:mta&
personal cleanliness on the part of emplovees. In this connection a witness, with long .t-.:‘pu;ant:‘e- -
that during the first twe years after the introduction of statutory regulations in Great Britain the ";“’ = 93
of plambism amongst employees in British white lead works was reduced to a fifth of the number ]Fa.d
viously reported (G, H. Podger, q. 1711). In 1900 one thousand cases of industrial pmaumnghh}’ :]"
were recorded in England ; in 1922 the number has fallen to 200, though more lead was used. (' Lead,
Monographs on [ndustrial Chemistry, Smythe, p. 311).

.R'E;”‘*i“n' 53. At present two of the Australian States (New South Wales and Tasmanis) have regulations uﬂﬂll:'g
ﬁ-ﬁ;wufzum at the prevention of plumbism applying to smelters, while South Australia and Ql?eenslund postess the
Tasmanin, power under existing legislation to make such regulations. The precautions taken in the varions States

and other countries are indicated by the following summary ;—

New South Wales—Regulations under the Mines Inspection Aet, 1901, provide for—(a)
Prevention of dust and fumes —Adequate provision must be made to prevent the emission of
fue dust from smelter stacks. The outlats through which flue dust is removed from main flues
must discharge into otherwise unoccupied space. The floors on to which the dust falls must
be hard and impermeable, and provided with a curb raised above the surrounding surface so as
to prevent the deposited dust or mud from being earried about. The dust must be wetted as soon
as it is drawn from the flue. The accumulation of flue dust must not be allowed outside the
flue unless within & securely closed receptacle. Respirators must be provided for men handling
flue dust, and for any men in the vicinity of where it is being handled. Furnaces must be
surrounded with a hood to eatch the fumes from molten metal and slag. The tapping floors
must be ventilated to allow the ready escape of fume. (b) Change house accommodation for
workmen, &c. :—Properly lighted and warmed change houses and bath houses must be provided,
and the latter supplied with hot and cold water, A workman engaged in smelting or otherwisa
handling lead ores must change his ordinary clothes for working clothes in the changing room
before beginning work, and change clothes again on finishing work. (2) Records :The manager

of & works must keep a record of all cases of lead poisoning, whether certified or uncertified, and
report them monthly to the Mines Department on a prescribed forn,. (New Bouth Wales Mines
Inspection Act, 1901, Rules and-Regulations),

Tu{maaia.—-The regulations of this State have been made under the Mines and Works
Regulation Act, 1915, and are included under the heading of * General Rules for Bmelters,”

The provisions require the prevention of dust and fume, &c., on smilar lines to those deseribed
as being in force in New South Wales,

Suuth South Australia.—The Mines and Works
Australie, of schedule 2, gives the Governor in Council

the inquiry was the gquestion of
untries, Most of the

Inspection Act of 1920, by subsections 11 and 13
Power to make regulations for :— The prevention
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and laying of dust ; the prevention of the eseapa of deleterious gases and fumes from any chemical
or meta]lurgical process ; the provision of changing snd washing accommodation and the supply
of pure drinking water.

Queensland.—The Mines Regulation Act (Consolidated) of 1911 gives similar powers to
those coptained in the South Australian Mines and Works Tnspection Act.

Creal Pritaiq.—The British regulations fame into foree 1n Cetoler, 1911, and Ml_‘,’. 1912,
and were mode under the powers il the Factory and Warkshop Act of 1901,  Lead material is
defined as material containing not less than 5 per cent. of lead. Under the regulations, smelters
and works owners ure required to make the following provisions :—Prevention of dust and (umes ;
all floors must e maintained in good condition and sprayed with water at least once a day ; no
lend magerial other than ingots of metal may Le deposited or allowed to romain on any part of
the floor pot set apart for the purpose or he moved to o furnace (a1} unless it is damp, or i less
there iy pp efficient exhaust draught ; or (b) the lead material i enclosed so as to prevent scape
of dust . or {¢) the persons moving the material wear respirators. The following nperationsa
must e carried on under elficient exhaust draught, or in such manner as to provent the escape of
gas vapor, fumes, or dust into any place in whicl work is earried on—{n) Melting lead or dirty
serap lead ; (b) heating lead material so that vapor containing lead is given off ; (¢ cooling molten
flalee litharge ; {d) fecding any furnace or retort | (¢} manipulating any lead material in any furnace
or retort ; (f) removing lead materinl from any turnace or retort ; (g) placing in any hopper or
packing red or orange lead or flaked litharge. Overalls must be provided for workmen cngaged
in eertain npt‘.‘(‘iﬁlﬂf aperations, and snech overalls must he washed elean or removed at least once
a week. Respirators must be provided where required, and those in nse must be washed or
renewed every dav.  Meal rooms, change rooms, and a place for the storage of overalls must be
provided and maintained in good condition. Lavatory and bath accommodation must be pro-
vided, Every person employed in a lend process nn;,qt. be medically examined onee in every
calendar month and a health register must be kept. After suspension, owing to illness, no person
may he re-employed in 2 lead process without obtaining a certificate from the examining surgeon
appointed by the Chief Inspector of Factories. As regards employees engaged in lead processes,
it is specified that clothing must be deposited in the dressing-rooms that the employees must
wash hefore eating, and that no person, except with the consent of the management, can interfere
with the means provided for the removal of gas, fumes, or dust. Under the Act passed in 1920
dealing with the employment of women and young persons in lead processes the main regulations
were added to by provisions enforcing («) cleanliness of workrooms and tools, and (b) notification
to the (Government suthorities of all cases of lead poisoning. (7 Laws and Regulations relating
to Lead Poisoning,”’ by Gilbert Stone, p. 68.)

France—A decree enacted in 1913 relating to a large numter of lead-working operations,

“in addition to the smelting of lead ores, contained provisions applying to smelters similar to those
ineluded in the British regulations. (** Laws and Regulations relating to Lead Poisoning.” p. 18.)

Gor iy —The original German regulations were made in 1905, and cover the subjects dealt
with by the British regulations. They also include provisions for the prevention of dust collecting
within huildings in which lead processes are carried on.  (“Laws anid Regulations relating to Lead
Poisonmg," p. 19.)

Austria.—Regulations were adopted in 1901 similar in the main provisions to the German

regulations, (" Laws and Regulations relating to Lead Poisoning,” pp. 21, 1837}  These
were revised in 1923 and the latest regulations deal with the design of new works, including
the lighting and ventilation of L wildings, the prevention of dust, the collection of fumes, the supply
of drinking water, persons who may Le employed, hours of lahor, and medical supervision of health
of workmen. They also include & notice which describes the danger of lead poisoning and means
for its prevention, a copy of which must te issued free of charge to every workman. (International
Labor Office Publications, Legislative Series, 1923, 1.)

United States.—The only Btate with definite legislation against lead poisoning is Missouri,
the Health and Safety Act, 1013, of that State including provisions applical le to smelting works.
{** Laws and Regulations relating to Lead Poisoning,” pp: 212-215.) These follow generally the
lines of the British regulations as far as dust, fumes, changing and washing accommodation ure
concerned. The Act also provides for all occupational or industrial diseases Leing notified to the
State Board of Health, and prescribes penalties for any medical officer fuiling to comply with this
section. In the State of New Jersey the Commissioner of Lakor in 1914 circularised the lead and
copper smelting companies of that State, drawing attention to the danger from dust and fumes
in those industries and outlining regulations designed to reduce the hazard of the workmen
emploved in smelters. (** Laws and Regulations relating to Lead Poisoning,” pp. 21, 183.)

No. a7.
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f;: ':mﬁin;; 57. These matters, with others not here specified, are covered |,

XX,
ill
. Joyees of the Broken H

Medieal 54. With regard to the practice cqnl'ﬂ'fﬁj:!g induauie.ﬂ disease ?moﬁﬁt ;3:3;-1:' " workman who beiiBl“ﬁ‘;'
::‘#Ef: 'E?,, Associnted Smeltors at Port Pirie, under the “t_-rlr.muu_‘a llampc-nan_hou t;ﬁc&h’- from & qualified medica
himself to be suffering from industrial disease is reguired tt_l nhmu.l 5 “-erm n the event of gither the
practitioner to the effeet that the subject is suflering fn_.u:u mdustrlc_xl dise ui o5 medical referee, whose
company or the man being dissatisfied with the dinguosis, the case 18 :e.ffﬂ't‘ ,:_,m]_..un.-mtiou e paid waokly
decision is Gnal. If a man is found to be sufiering from a t!umpullmbiﬂld’seﬂmﬁ" im.upm-.jtated from work.
or {ortnightly on production of a certificate to t!'f’ iaiidbtio Rl g yy & lump sum payment

It is also the practice to compound with men certified as suffering from p

& 1 s or medical referee, In
; \ G e i s vhis cortify ractitioner :
on the basis of the estimated disability s assessed by the certifying p -pmpﬂﬂfrs reprisentative and o

some eases the amount paid has been settled by arrangement hutjﬂ-‘un the ¢ e 24 Fore-ths purpocs of
Lnion representative, and in others it hos been referred to o magistrate l_nr e .
record, it may be stated that persons seeking evmployment at .ﬂ.m Broken Hill ,-1521:-”]&”&1” . 420 at-s00)
a certificate of fitness from a duly registered medical practitioner (H, 8t. 1. 5o

hamnbism b

jated Bmelters must seeure

CHAPTER VI
GENERAL CONCLUSIONS.

Revverron or Hazagp. o
I and, as far as possible,

Methoda of 53. The Commission has given mueh attention to the best method for tleﬂﬁlllg wit that the evils disclosod
iﬂ‘i‘iiﬁ“ for preventing plumbism and other industrial disease, There is undoubted evidence :

are sufficiently grave to necessitate immedizfe action in the direction of the me‘ﬂg:hm ol ;"i‘:ﬁﬁﬁ
under the Mines and Works Inspection Act, thus enabling closer supervision by rtha Gmfll- l;?mf‘-ﬂt-ﬂjh mﬂ-ui=
congerned.  The need for preventive measires s based on two main points of view —(N rl:Jm : tIl ke
tarian aspect of the effects on the health and wellbeing of the employes; and (2) from the aspect of the
economic effect on the industry. : cal g . th

Dust and 5. Reduction of Hazard from Dust and Fume—The principal ecause of industrial plumbism s the

& lli 4 . ‘3
fume. inhalation of lead in the form of fine dust. Certain authorities state that about 2 milligrammes or 0-00

grammes of lead is the lowest dose which, inhaled daily as dust and fume, may in the course of time set up
chronic plumbism (“ Memorandum on Industrial Lead Poisoning " form 324, 1921, Factory Department,
Home Offico, p. 12). Professor Chapman, in evidenee, states that in his opinion & mnﬂll‘t'r dose would Prﬂ—
duce this effect (q.-1755). Ton prevent the liability it is imperative that, as far as possible, accumulations
of dust should be prevented, and fumes and noxious gases to be eollected, as near as possible, to the point of
origin in order to preclude contamination of the atmosphere of working places. Dust should be collected,
preferably, in moist condition, and disposed of in such a manner as to minimise danger to those engaged
in handling it.  Already the company has, as is shown in evidenee by H. St. J. Bomerset and (3. Dey, had
in progress a large programme of alterations and additions which will, in the opinion of the Commission,
materinlly improve the working conditions and reduce the health hazard, Under this category come such
items as—
(a) The extension of the water service to cover all places of storage for lead-bearing materials
(G. Dey, q. 555).
(b) The building of a completely new set of mixing bing at the Dwight & Lloyd plant (H. St, J,
Bomerset, q. 2197 et seq.).
(¢) The completion of the bag houses for the gases from hoth sections of the Dwight & Lloyd
plant (H. 8t. J. Bomerset, q. 268).
(d) The installation of the more powerful fans now on order (H. 8t. J. Somerset, q. 321) for deliver-
ing fumes into and for drawing them from the main blast furnace bag house.

In addition to these, other items which the Commission considers should recejve urgent attention are—

(aa) The effective hooding of the discharge from “ A * section of the Dwight & Lloyd plant, and
of the crusher used to reduce material from the same section, -_
(b6) The improvement of service roads within the works area and their maintenance in such a
condition a8 to prevent the dust from them affecting working places {q. 2383).
(e¢) The cleaning of the floors, walls, and rafters of all Bllildingﬁ. and the keeping of them. gs
far as ptmﬁénble, free from the aceumulation of dust, ‘
1dd) Thn;:idmiﬁmzilo::mi:i::‘:d provision of arrangements for damping spillage and for
hes ¥ the detailed special regulat: hie
the {}un}mmlon recommend to Le applied to the works under the powers uontainad}':n the :'ﬂ?neil:::r '.“:‘::"Lh-
I_:],g.puistmn Act, 1920.  Among the places where conditions in respect of dust were Fad wos tl 'f"‘ :
Roasting lant. Regarding this section, the Commission wag informed by Mr. Commissioner ( o
8s Oeneral Mansger of the Electrolytic Zine Company, he had authorised the itira-
ra?:;ndal portions of that plant in order to reduce the present hazard and make th
with the suggested regulations to apply to the industry; further, that tle

TPt it
expenditure nevessury ta
¢ eonditions iy, conformiy

necessury alterations wro
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:ppraunhm!{ completion (H. 8t. J. Somerset, q. 22008, Ancther source of origin of considerable dust,
and I'unllu laden gteam has been the practice of tipping the sintered material from the Huntington-
Hehrrl_‘hm Pots gg soon as the clarge ja cooked,  The practice s now being considerably modified by
n-.d1!nln_f.; the topyage treated in that section, and ullowing g lone as 16 hours for the rllargée to cool prior
o Bpping.  Thig should effect substantial improvement in the conditions for the workmen engaged on
the pots and in adjscent areas (H. sq, .1, Somerset, 1. 331)

H, & 4. Pots,

o r:;,,i,“,::i';;'{;:t:::;: b:llllt!]l!li-lr.'lllr]l:]l!i]::.'; ::; 'I:.I,l:dl_[;llfl P!ulliuu from the hlast !.'lirnu-:r:.-a, the practice of r.unnh}g Ifiilﬁnu tap.
handle this |r|1||ir.m on more l'!'”ii_}-ip-r” s I.Fi'anrl_r:ﬂ fume, A rlux_nl-lmuluzu.l transport r':,vutvm which will PiBE.
i : ¢ 18 being mstalled (H. St. J. Somersct, q, 283), and the Com-
migsion has Leen informed that, since its last inspection, this plant has been put into partial operation.
Under the new arrangements the bullion will be tapped into covered ladels and handled by an electric erane
instend of Ly mggngal labor.  This should enable the bulljen running spouts to ke effectively hooded, and
the fume to be egrried off by effieient exhaust ventilution with a corresponding reduction i,, the hazard
to the employees engaged around the blast Furnaces,

5. While the terms of the roferenee of the Commission deal only with plumbism, the possible danger Carbon
to the health of the smeltor employees from earbon monoxide poire.r;llin;; hus Leen so far established that monoxide,
the Commission considers preventive measures should te olbserved in conjunction with those for dealing
with plumbism, These should comprise the collection of all rases and fumes, as near as practicable, to
the point of origin by means of efficient exhaust draught., The nsze of suitahle respirators in doubtful
atmospheres, a regular study of the conditions b mas surveyvs, &e., limitation of exposure, and the eduea-
tion of all concerned in the huzard, :

60. In respect to the regulations for the control of the working conditions at the smelters the Com- State Mines
mission 1s unanimously of opinion that the enforcement of them shovld Le vested in the State Mipes Department.
Department, which administers the Mines and Works Inspection Aet.  Further, that an official of this
department should be specially charged with the responsibility of seeing that they are observed and that
adequate means are evolved for somplying with the rnrious. lmn'iﬁinn-s, The Commizsion is convinced
that satisfactory results can only be seenred by full co-operation hetween the emplovees, the management,
and the supervising inspector ; and it is considered that the appointment of a check inspector under the
Mines and Works Inspection Act by the employees wonld te o material factor in assisting to achieve this
object. The Commission also econsiders that from time to time the supervising inspector should arrange
conferences Letween himsell, a representative of the management, and the workmen's inspector in order
to discuss details of the administration of the regulations and to devise further safeguards.

MepicaL SERVIFES AND COMPFNSATION,

61. The Commission cannot settle the veaed question raised by the medieal evidence as to how much Complex
( nature of

of the serious inerease in the incidence of indystrial disease pmongst employees of the Broken Hill Associate bk

Smelters Proprietary, Limited, at Port Pirie is due to plumbism or, as has been suggested, to earlon mono: ide
poisoning or some other concurrent disease that has not yet heen aceurately diagnosed. The Commission
believes that carbon monoxide gas forms a portion of the industrial hazard at the smelters. and considers
on this account that industrial carbon monoxide poisoning should be made a compensahle dizease under
the Workmen s Compensation Act of 1911. The Commission realises chronie poisoning by this zas is at
present regarded as an ill-defined state concerning the diagnosis of which muny opinions exist, hut sntici-
pates that research work at present in progress throughout the world will result in the establishment of
certain criteria which will obviate this difficulty. In the opinion of the Commission if carbon monoxide
poisoning ke made a compensable disease it is essential that a body such as the Federal Department of
Health, should be asked to make an investigation with a view to establishing definito eriteria of diagnosis
of the disease for the help of medical practitioners. In dealing with the matter of plumbism, authorities
state that certain persons are naturally susceptible to the effects of lead intake. Consideration has been
given by the Commission to this aspect, and it is of the opinion that employees who are found to be sus-
ceptible should be removed from further exposure to the hazard, or withdrawn from employment in the
Smelters. The Commission regard it as equitable that provision for compensation of these susceptibles,
if withdrawn, should be made, and that the basis for compensation should, if possible, be settled by dis-
cussion between the interested Unions and the representatives of the company,

62. The local medical practitioners, in evidence, expressed the desire that they as individuals should be Asessment
relieved from the responsibility of assessing the incapacity caused by plumbism under the Workmen's ©f invapacity,
Compensation Act (Dr. Tassie, q. 1219). It is considered that lifferent methods should be introduced
and a recommendation is included covering this matter. A majority of the Commission are of the opinion
that the health of the employees at the smelvers would be further safegnarded by regular medical inspection
at periods varying according to the hazard in various operations. This practice is almost universally
adopted in other States and countries with similar industries, and medical witnesses before the Commission
expressed the opinion that sueh inspection would be an important factor in preventing industrial disease
by warning the cases shdwing early symptoms (Dr. Tassie, q.,1227; Dr. Yeatman, q. 1346 ; and Dr.

No. 57.
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i ming-
) v umbmu.'l to exXi
Morris, q. 1412). Ln view of the opposition of the men certified as suffering from ;::]ayer.a' represen
tion by the Commission’s medical experts, 88 well as from the statement of the El'llnt the smelters WO
{Mr. Cammissioner Robinette) that a large majority, if not all, of the employees mbers of the Commis-
by a company’s medical officer, the GiaE I tion an the subject:

; a

definite recommend ’

. aoe by representatives of the
W perangement.  From

object to any arrangement for inspection
sion consider that no useful purpose would be served by making a
It is, thecefore, sugmested that the matter should be considered in confers
management snd of the employess’ unions with a view to arriving at some acceptable ¢ ited, had attached
September, 1920, to March, 1921, the Broken Hill Associated Smelters Proprietary: o s :; o results was
to their staff o highly qualified medical officer, but co-operation of the men necessary to ;1“ ‘“'} ' ':chuut
not obtained, and the works since that date, except for the provision of & first-aid station. HAVE IS

a stafl medical service. »f the mouth and

Dental. 63. Practically all the medical witnesses expressed the opinion that the proper %
teeth were an important factor in preventing lead poisoning (Dr. Tassie, gs. 1929-31 ; Dr Y::-atmsfﬂ,t q.
1369 ; Dr. Morrie, q. 1414 ; Dr. Rogers, q. 1575 Dr, Freeman, . 1673). Un this m:litt_r\r the Lmunu:.su]';n
unanimously adopted the following resolution :—** That in the opinion of this {'omnfmsnm the CAre 0 the
teath H-I'.I'lﬂl:lg?‘-t the smelter i:lrlp].l:l}"l.‘,?ﬂ 18 an nportant fuetor in ljrel.-{'nt.ing lead [:Iniﬂ-l}ll'lllg‘ and that n view
of this facilitics for dental treatment should be made available at Port Pirie for all smelter employees at the
lowest possible rates,” .

f"’?"“"' 64. Care on the part of the employees is a necessary condition in the prevention of l.-"h‘-lmbmm* snd

e personal hygiene is & matter of utmost importance with those who are employed among lead risks. Atben-
tion should be directed to the following points :—Personal cleanliness and changing of clothes after :wnrk :
abstention from eating except in places set apart for the purpose: the wearing of overalls and respirators
when engaged in certain specifie hazardous jobs ; eare of the teeth and gums ; abstention by the employees
from the making of cigarettes and the cutting or rolling of tobacco when engaged in lead processes. A
number of these matters are dealt with in detail in the proposed regulations, and personal compliance with
the provisions set out will limit the oecupational health risk.

Housing. 65, With regard to housing, in the opinion of the Commission it is desirable that as far as possible
married men should be encouraged to work in such an important key industry as the smelters, and the
housing position is one that would require early attention were any considerable number of additional
familics Jocated in the town. The Commission considers it very desirable that the Government, the com-
]:u.l!.rlj.'+ and the employees should, in co-operation, face the question of housing, From the provision of suffi-
cient homes of a good standard, under a scheme which would be based preferably upon the idea of personal
ownership rather than rental, substantial public good would accrue,

i.lfnpnrhnm ‘ ﬂﬁ 'Thﬁ ﬂ?mmmiou again wishes to emphasise the fact that in order to achieve the best results in the
alimination of industrial digesse at the Smelters, complete co-operation between the eompany, the unions

representing the employees, and the Mines Department representing the Government, is necessary. On

fl-:'l:tf;;tdc;i la.tllu;:;{i:;ﬂ:ﬁ: ;il P:::a T:n:]te .uttnntiun must be paid to details of dust prevention an‘|l other
: - d reg ations. On the part of the company there must be & continuance
of eflorts directed toward improving the conditions of work, and also toward the education of emplovees

conoerning the hazards of the occupation and the best means of avoiding harm from them, On E}I o +

of the men and the company there must be careful observanee of rcgn.l-ntiona framed for Irho s

preserving the health of the employees, . purpose of

eo.operation.

- AvrrorrTiES CONSULTED,

e pourse of its investigationa the Commission has had to consult a lar

he ibs ge number of works of refore
?.nd periodical publications, and from these sources has obtained much valuable inform <
important are listed among the appendices.

e
ation. The maost

CHAPTER VIII
FINDINGS AND RECOMMENDATIONS.

Cause of 67. According to the terms of reference the Commission has been

Guumst mstructed to inguire into the cayse

or causes of the disease known us plumbism, the increase

. ; L g thereof among the emplo £l £ ;
gmh ated Smelters, ?TI?PHB'EEI'BH Limited, at Port Pirie, and the hest means for the {EE.R ,“ o BMLE? IH.I]“
preof. The Commission finds :— prevention or alleviation

( llm?alaam of plumbism is the taking into the body of lead-bearing dust or fum
PR . y ft,

tmhrouglﬂ'h ﬂ;ﬁ iﬁff;;mw i:! a.hsorptmn _mtu the body through the respiratory tract, and in a less d

apparatus of the h:;r}' b ot by ingestion. The lead in the body is eliminated by the natural - b
of Isad in thesysiem ¥, but Whﬁu.thr:. tate of absorption exceeds the rate of elimination, an ae el
in lead poisoning or ;?;':;;:“‘h‘;gm &E w0 hufiy FALE; chiefly blood vessels and nf.-’rvea u:l;muljt!o“
is of the opinion that carbon monex] previously mentioned in paragraph 61 and elsewhere, the (g eniting
a8 known at Port Pirie s gas exists as a hazard at the Smelters, and that, there for ¥,
honing sl of esid l_l'lﬁﬂ.ﬂnh In certain cases & complex in which the a'vmptoms, of carh * um iy
Poisoning run concurrently in varying proportions. carbon monoxide

']-thl.?i Process
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: ; s of plumbism among the
{5 S0/befone;atated, ‘;-l\](;r:-‘\ n:‘rm:k:i!i1‘::::‘::Gr:"utl:h;:rutm§:i::Ulfaff)z:*tu{.!rdr::ﬂwithinl the last four years.
employees at the Broken Hill A=soein Smelter: 5 tamt in Port Pirie, howéver,
'Thnfngtlwi increass in the number uf_lc:lmw; dhagnosed as ujm.l' h:e:lt;dv:‘::n::;u[t:;s; i_;::]“si-;—e Fr i
is not 80 great as jy would appear, owing to the fact that t-“nn.,’ “has been shown that in some of those
not taken of the fact that plumbism was o eomnpensihle fhpwul,he-. It ha el
veirs upwards of 50 cases have heen troated in the loeal hospital, and that a ':'-'“ o e : S
)-.-E b tI line this fact, the numbers of enses coim pensated for 1923 and 1924 show a very : arge ll:l(‘rﬂﬂsn:
i?c:‘;;;::':):;ltf:r: From the evidence sulimitted to the Commission !hfm_i trh" rt:ﬂ_ulw of r;:;l:!::"':'im"v
the works, the ‘{_{'”mmj_g.pliml is of the opinion that the principal eauses of this increaze in repo 3
be stated as follgws :— . i s
{#) The inereased tonnuge of lead-bearing material heing handled for treatment in a comp 3
limited area. . ) )
(b} Tlhe change in the physieal character of the ores and coneantrates I:rm'teri, owing l‘.n. the ILI:;LBIDD
in the deliveries from supplying companies of a greater pru;u:rrt-mrn of fine slime products
and a possible inerease in the dust cristed in the smelting operations. ‘
(¢} The change in the composition of the working force at the Smelters due to 1-!“||.~ n'u.-rt_:usm-dlnumhgr
of Southern Europeans employed, amongst whom the incidence 0_1' indunstrial :i|.5f'aae 18
greater. There is no definite evidence that this class of foreigners is more susceptilile hy
nature, but there appears to be an increased hability to industrial disease arugng them,
which may he attributed to (i) deficient knowledge of the English language, which causes
their employment mainly on lat oring work: in the operating departments, where the greatest
hazard exists, and prevents full understanding of the nature of this hazard and the means
of prevention ; (ii} a lower standard of [h-ir:g amongst 4 certain proportion nf‘ t-hn?-n than
exists amongst Britishi-hory and Northern Europesn workmen 1 (i) recont arrival in Aus-
tralia, as is the ease with g large proportion of the employees, with the attendant changes
of climate, ocoupation, and diet, reduces for o time their physical tone and renders them
temporarily at least more susceptible,

A contributing factor 10 the increase may be that modern methaods of medical dingnosis are the means of
determining cases s plumbism which wanld formerly liaye he
disenses ( Dy, Tassie, q. 1139, Dr. Yeatman, q. 1313),

{3) As a result of careful investigation, the Commission finds that three essential principles muost he
observed in defining the hest means of alloviating or preventing industrial

of the csoape of fumes; the reduction t0 u minimum of dust ; and the
avoidance of the hazard,

The Commission, therefore, respectfully submits

en designated chronic wastritis and ather

plumbism, name] ¥, the prevention
education of the Personnel in the

the following recommendations :—

Process " meang B0y process for the treat t of
w Lu:é lead pr:ldunts and by-products - R
p materials * means materialg containing not less th .
a Dwnel‘_:' Mmeans the owner of the mine or 5;1; :mI i eaaL a i
. Agent means the agent of the mine or works :
% Manage;ad means the manager of the mina gy works ;
nbed medieal authority " meang the medical asuthority appointed for the purpose

roret, Hl Associnted Smeltors Broperacr.'s L1%3%¢8 among Pirie Ployees of the

material for tle recovery

SUSpension in the tmosphere :
) tumes given of by rgigey o '

Cause of
increase.

Means of
prevention,

Proposed
reilations,
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Perso

. [ these Causes, o t

inj to health from any O headache, presisten

tment prevents permanent injury o from h . ;

Alis cf::rr:; :;;ilrtlji:i.l:‘i'-’l:ﬂlm be affected in any degree by lead or Hum;:jnﬁ'ﬂmﬂrillﬂ- ,“'Enkne“ £ th;

| “Pn-r ARratiia constipation of the bowels, iz:mlu{-.ut nausea i g foetid breath shoul

l::mn o ilt{ﬂ"l g]izziu!‘“"- pallor of the skin, lessitude or a foul mo

resent themeelves for medical examination. . .

: This notice is exhibited in accordance with the re

gulations made ander the Mines and
i
Works Inspection Act, 1920,

Posting of Regulations.

. The owner, ngent, or manager shall cause— ) ) B eces: amnhont

’ {a) Iegihl:1 fur:i(lu of these regulations to be exhibited in H?ﬂ"l'lbu"“’ I e B
“the mine or works to the satisfnetion of an inspector : o is triploned s thio main
(&) & copy of these regulations to he handed to each person Wrumt.ious- X6 to aked mae
or works at the time of coming into force of these rt‘b'flﬁ ial record showing that

emplayce before commencing work, and shall keep an o ci.timm Sehesatalr. |

each ufmpln_ree has been supplied with a copy of these regul

Notification of Industrial Disease. : e = o
4. When in the opinion of the preseribed medical authority, after ';}Fn;n;,]:,;:;_,“:yﬂ, rr:p.urt,
employed at the mine or works is suffering from any disease resulting from _“lr'“ kmen's Com pensation
shall be made by such medical authority in the preacribed form under the Wor
Act, 1911, to an inspector, .
Storage of Lead Materials.

: in sue Ces A%
. The owner, agent, or manager shall cause all lead materials to be ptgﬂl‘?:ﬂ']“h‘zu;l}:tﬁ’li s
an inspector directs, and whilat so stored such lead materials shall be main J
dition as to prevent dust arising therefrom,

Handling and Mani pulation of Lead Materials, .

6. The owner, ngent, or minager shall enuse all lead materiald in process ?f:m!lﬂl}'« fliﬂiﬂdﬂlil;
Place to another procedent to and during the process of treatment and for being manipula :(] 1
any furnace, retort, mill, or chamber, us far aa practicable, to he handled and/or manipulat L 1n
such manner as to prevent dust, fumes, andfor gas being liberated in the atmosphere of working
places,

Flue Drst,
7. (1) The owner, tgent, or manager shall make adec

juate provision to prevent, as far as
Practicable, the emission of fAue dust from smelter stacks,

I an inspector considers any alteration
ges, he may, by written notice, require
i , and in such notice 4 reasonable titne shall
be specified within which such i i i If the owner, agent,

j i this direction, he may, within the time
nspector of Mines, appointed under the
» Who may confirm, vary, or veto the notice of ny inspector,
No owner, agent, or manager shall fail to comply with the directions o

f an inspector unless such
directions have been vetoed or varied by the Chief Inspector of Mines, When the (hief
Mines varies the diraction of an inspector, no owner, agent,

Inspector
such varied directions,

or manager shall fail tg comply with
Flue Dust—How to be Dealt with,

. (2) (#) The owner, agent, or manager shall not allow the ports by which fue dust i3 removed
from mein flues to open into the tapping floors, but the outlets shg) be on the
other side of the flues into a space otherwise unoccupied,

(6) The owner, agent, or manager shall cause the Aoors to which the dust fulls when first
hoed out to be smooth and impermeable, and to e provided
above the surrounding surface so that the deposit of o
stepped on and carried about : the floors shall
actual use,

{¢) Workmen employed to cleanse fAyas and to gather and transport Aue dyst shall change
clothes beforp going on shift and when leaving worl., '

(4) The owner, agent, or manager shall not allow any Person to be gy employed unless
such person uses & suitable respirator t i mouth, or to engage in
work where other Persons are so employed unless such person uaes 4 respirator,

{7) The owner, agent, or manager shall ceuse the flue dust to he carefully wetted gy soan
as it is dTh“ from t!ul: ﬂuf, agd shall not permit the accumulation of w
except within a securely close receptacle ; and ahg i © i
of dry flue dust uutuideythe flues, p . ek peeti W Aectinulation

with u kerb raised
a8t and mud Wiy not be
be perfectly clagy exeept when ip

Ventilation of Tapping Floor.
(8) (2) The OWIET, agent, or manager shall cause all tapping floors to
on of an inspector. .
{b) The Owner, agent, or manager shall cause all noxious fumes and/or
¢ to atmosphere to be discharged at syel height, fro
inspector may direcg,

be ventiluted bo the wutis.

Kuses being (ig.
m the ground level s un

-
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Persons Entering Furnaces, Ete, _ .

& The gwner, agent, or manager shall not allow any pqrﬂnrll todullter‘!itllizlziﬂtlll;‘:nfu‘—:';:::»i:‘;ul'l-':i
pot, retort, condensing chamber, or flue until it has been n.-ntll_ab;' l:vplrﬁe oener wnd hill b ased
practicable o ventilite same, snitable respirators shall be pupplied
by the persons employed. Perkons Employed in Flues. |

9. The owner. agent, or manager shall not allow any person to ;cuml;nlll]l M':t"-_‘;—‘g.;l:alr:]ui;;nriﬁf
eflicient exhaust deatght or i any condensing chamber for more than three hours w
of at least half an hour, Provision for ﬁtamlp'”mg and Hoses. _

10, The owner, agent, or wanager shall provide stand pipes rtnd lmi\ses or "t'h"rrl ﬁmt-:tllailé :[?1:112
trivances oy feed foors, tapping F‘I‘uur.u.. and at every ather place where dust is raised, so
may be copvepiently lasd by sprinkling water,

Ventilation. i
11. The owner, Agent, or munager shall cause all buildings in which :‘«ad_ P;""ﬁ-“;’”,lir";{: “:;E";i :';
to be adequately and constantly ventilated and the floors, walls, and rafters of all buildings '
far as practicable kept free from aceumulations of dyst,

Maintenanee of Hoads. . e
12. The gwner, agent, or mangger sholl maintain, g far us Isra:_-th-nhh'_ the serviee rowds within
the mine or works area in such a condition as to prevent dust arising.

Provision of Overalls.

13. The owner, agent, or manager shall provide suitable DI'EI'H:H& for the use of all persons em-
ploved in any of the following Processes, which overalls when required for use shall nlways be clean
and free from dust, and when in use shall be worn in such o manner as to protect the underclothes
and the bodv from dust + —

1”}. Cleaning any Que (unless damp) or condensing l-hﬂull_ppr : )

{B) Demolishing any furnace, melting pot. retort, condensing ehamber, or lue, unless either
damp or under sufficient exhiust irayght . _

{¢) Doing repuirs inside any furnace, melting pot, retert, condensing chamber, or flue with
material which has formed part of any sueh structure unless damyp : )

() Breaking up, crushing, or grinding in the process of sampling lead material, unless
either damp or ¢losed in an apparatus so enclosed nx to prevent the wseape of dust ;

{r) Placing in any hopper or chute or packing red or orange load or litharge.

‘

Respirators. .

14, The owner, agent, or manager shall provide suitable respirators for the
employed in any process named in Regulation 13, and also in othe
as an inspector, after consultation with representatives of

use of all persons
r places and on such other oecusions
the owner and the emplovees, may direct.

Meal Rooms, Ete,

15. The owner, agent, or manager shall provide and maintain

in any lead process and so that such places shall not be exposed
facturing process— .

(2} A suitable meal room or rooms situated with due regard to
and hygiene, and adjacent thereto suitable arrangements for the washing of hands
and face prior to taking food and with either warm water laid on or with a supply
of hot water always at hand ; also boiling water for tea-making as required.

(b} A suitable place or places for the storage of overalls provided in pursuance of Regulution

13, which place or places shall be separate from those required by paragrapl (@) of
this regulation, .
f#) In or adjacent to such meal rooms suitable indiv

. tual locker accommodation (and the
doors supplied with hasp and staple) to enable stcrage of food, soap, and towel.

for the use of all persons employed
to dust or fumes from any manu-

the maintenance of cleanliness

Change Houses, Washing, and Bathing Places adjacent to or in connection

with Change Houses,
16. The owner shall provide and maintain in 5 cleanly state and in good repair for the use of all
Persons regularly employed in any lead process—

() Adequate and suitable change house accommodation,
properly warmed and ventilated with provision to
from the showers and
The floors shall have s
cleaned,

(b) Adequate lavatory gccommodation with either—

(1) & trough with a smooth impervious surface fitted with a wnate pipe, withouat,
Plug, and of such length as to allow at least 2t for every five persons
regularly employed ut one time, and having & constant supply of warm
w;ter from taps or Jjets above the trough at intervals of not more than

]

2
(1) at Ie;:t one lavatory basin for every five persons regularly employed at one tiye

WIkh & waste pipe and plug and h . -
’ and cold water or wa.rmpe wa.teE lluiﬁid on.’ FRB % onstant supply of hoi
(c) Sufficient and suitable gh

SI e ower bath accommodation with &n ample supply of hot and

Such change houses shall be:

I A carry off the steam and ViR pOr
wash basing, and with provision for drving working clothes,

mooth and impermeable surfaces so that they can he rendilv

4—No. 57,
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el wholesomd drinling

Dreimking ‘.J,'th-:r_ vl u“.m_‘r:[-s Eﬂ'l.'ﬂ'l-l_"-"—'ll. It BI'IJIH e
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water, which whall nt all times be In:t i
atored in sueh o pianmer as to preve
| ey Pro”

wed. place or phae

iyt the
finll deposit in t

Duties of Persons Empl

{8, (1) Every person c-m|tlul\-ml it;lﬂ-lll_'p'u:ii"l:.ll ::;qu'.!t"*lsda:ll‘i"ll working hﬁl;s;ﬂntiun 13, b'hlﬂl wonf
vided in pursunupee of Regulation 1_“{; U:_.:'m"'ij: :nu'iqlml. in }nlr»ul{ﬂ':f‘ ““m “hall remove it |1e[_nrl'
(2) Byory yerson o whoet 4 rocess nemed in thed Regulation, © o ided in Regulation 15,
the overall when employed JI:I :n,:'ﬂ]mihm wndl deposit it B the plact '::’: oo of Regulation {1, shall
}mmﬁini:,:.[,:}m:r:;,.I";::r":ﬁhu;u; }uu-u i n,-:-.pirnhrr Fa in purst
wn-ﬂr‘rt;w 'rr-n:;irr]n.ur in the process frnr I“’"i""' it ‘“‘l'"::;”',t‘.ﬂq.:|1\‘ plaee wh
(1) Mvery person 1-|1|||Im'r'l_l in nnv Tend '|r1‘urtr 48 ot ands.
carried on shall, hpfore partaking of foodl, wash his 10 s pu:‘tilk*‘
(h) No person

i WLk T, _
Joved shall jnteodues, keai, 1 I o .
jaln '1:“!: an rocess 18 CATE! pv place where any fead
u non-uleaholic dnnk 1n j
(i) No person pmploy e

roll tphacto i
process is heine carricd on.

is ['rnuii!t'fh o
¢ lened process % et

of any food or drink except

v place in which any lead P
shall male cigarettes oF ant 0F
[uterferonce with .F'-.||lii'|1llllnll'|.l-_l -

i are | . way withou the ©
14, No persan 4-m|11uy;-|1 ghnll interfere in B0y I for the comoyel 0

mnanager of the wine o works with the means pnn'ulw

dust, and [or the earrving ont of these reghilntions

gurrenve of the owner OF
[ g#s, VAJOUE, fuies, and

"enalties,
s ;e dio pommits @ breach of an¥ of these
and ﬂ:ﬁlﬂ?# :::-T:;:r:-r“:;:;aitf iy presoribed e Tialle o it penlty 1
vy g for o subsenuent affesoo LK
9. That an official of the Mines Department he spe
that the rogulutions under ihe Mines and Works [napiction Act,
that adequite means are devised for complying with them.

| be gnilty of an offence.

ions shol .
e for the fiest offence

regnlal g
it t.\-{q_nul]ll-

cinlly clunpged with tliet responsibility of seeing

1420, as recommended. are ohseryed, and
shonld there be any doubt as o power

b o q ' ok ingpector be appointed. anel thot il | .
1. That o workmen & check ing] 1l oot Aadtlo s

to appoint sueh workmen's inspector &7 the Broken Hill Associated smelters, P i AT
of the Mines and Works Inspection Act, the Act be amended to enuthle the pppointment o oy . AR or
by the waorkmen witl the same powers @8 are defined in the Ait.

i, That from time to time the supervising inspector ander the Mines and Waorks lllﬂlﬂfi‘-tiun "‘L'-t. urrange
reprosentative of the pranagenient, and the workmen's check inspeetor

vonferences hetweon himself, the
devise further anfeguands.

in ordur to discuss details of the administration of the regulations sid to

I —Megprean CERTIFICATION AN COMPENSATION FOR [xpusTiialL DISEASE.
5. That a special Workmen's Compensation Act b prassed Tuving applieation only to industrial linzard
at the Broken Hill Associated gmelters, Port Pirie,

(a) That under this Special Act provision be made for the appointment by the Gavernmient
of & Medical Board, corsisting of three duly qualified medical practitioners, one of whom
to be nominated by the managemont, one by the employees’ unions, and the third as
chairman, who would be the local officer of Lealth for the time being located at Poet Pirie,
to be nominated by the Government.

(b) That the appointments to this board be for the duration of two years and renewalile for like
periods.

(€] Tlm.t. this hoard uxcl‘mive'ly exerc'.ilsc the dutics of certifying surgeon aml referce as provided
in the Wurkrnpn E._Cumpvennatmn Act of I‘Jlll in respect of workmen disubled by any
disease n'lmntmnad in Sclwlluln_ﬁ of the principal Act or in the special Act recomimerded
as applying to the Broken Hill Associated Smelters, Port Pirie.

() '[‘ha:lt the hofa;ih{va power to determine t]wlpvrimi of incapacity of any workmun in the

egree o disakility in respect to caming full wages at the work at which e wus
previously employed,

(¢) That the decision of the board in respect to determining i i i

: 2 oo g sueh period of ineapueity e
of disatility shall be finsl. | ineaspueity and degred

(N Thaﬁ:;;:lmd be paid f.t.f.lm consolidated revenue, the fees to be hased on those paid te the

dlica Board constituted under the Worknmen's Compensation (Broken Hi
Poisoning) Act, 1922 ken HkLiesd
Tha i : :
{g) That any workman who is in receipt of compensation for disableme.t by ndustrial i
;hnﬂ'i; unless the board declare in writing that it is unnecessary for h:I't!I] s Lo 3“ : 'TI“'H"
: imself for trestment by a qualific i s i i s
v a qualified medieal practitioner selected by himself, cither s

a hospi i :
pital patient or otherwise, a8 the board may determine,  The bourd should iy
o



XXVIIL

Jiscretion to require uny such workman to submit himself to treatment Ly an approv; e
medienl practitioner provided and paid for by the employer. The emplover should at
the direetion of the board provide and pay o qualified medical practitioner to Tive
auch trestment,

(k) That if any such workmun refuse to submit himsell for any such treatment or ol.struct same
his right to compensation should Lo suspended or cancelled. .

(k) That each payment for compensation should Le made only on the production of a frash
certificate fraom the Loard.

(1) That notwithstanding section 14, sul section 2, of the Workmen's Compensation Act, 1911,

there should be no bar to o medical practitioper whe his peted in his professionu] capacity
in contiection with any case of specified industrinl disease, or who has treated o person

wo suffering. from acting as a member of the hoard, and dealing with sueh case, F'"“'"-i"'l,

that be has been duly appointed o member of the hoerd.

() That it be obligatory for any medioal |ractitioner attending any workman believed to he
quffering from industrial disease contracted at the Broken Hill Associated Smelters to
give notice to the hoard,

{ir) Tiu;ll thie booard have power Lo r{u:luiru ANy workman so notified as suffering or HuH'H.‘l!Bt‘El
to be suffering from industrial discase to present himself to the Toard for the purpose
of being medically examined.  Anv person failing to comply with this provision should
furfeit his right to compensation,

(o) That it be made obligatory for the Lonrd to furnish to such workman o certificate of the
result of the examination, stating whether lLie is or is not suffering from any of the specified
industrianl diseases, and to supply the cmployer with a copy of sueh certifieate,

{7} That the hoard be given power to certify that anv workman previeusly certified as suffering
from pluml ism who has recovered therefram and who, in the opinton of the board, is
susceptible 1o further attack, should be removed from further exposure to the hazard
or withdrawn from cmployment in the Broken Hill Associated Smelters.

f!fjl Tlhat irrﬂ‘l-'iﬂinri for H(l]]]|u-|muginr| of worlmen so eertificd az _I-:u:q'y!:tih]p | & !]Jltl.it', and that
the representatives of employvers and employees’ nnions meet 1 conference and endeavaor
to arrive at u satisfactory basis of CONmpenEation,

6. That carkon menoxide poisoning be made o compensable disease under the Workmen's Compensation
Act, 1911 {ridfe pura. 61).

L —{iEXERAL,

7. That, as the medical evidenee was unanimously to the effect that in such an industry as that of the
Broken Hill Associated Smelters, Port Pirie, a respite once a weel is desirable in the health interest of the
employees, the working time should, save under exceptional circumetances, be six shifts per week, instead
of the average of seven shifts per week as at present on production work.

8. That a body such as the Federal Department of Health be asked to make an investigation with a
view to establishing criteria of diagnosis for plumbism and carkon monoxide poisoning for the help of medical
Ppractitioners.

The Commission is of opinion that with the completion of the programme of construction, alteration,
and improvement on which the company has been engaged for some time, and of the further work in the
same direction covered by the Commission’s recommendations, and provided that the Commission’s regou-
mendations as a whole be adopted, and that the various suggestions by the Commission contained in this
report also he put into operation, as far as proves practicatle, there will be a marked and satisfactory
improvement in the position at Port Pirie.

We have the honor to be,
Sir,
Your Excellency’s obedient servants,

i KEITH R. MOORE, (lhairman,
J. L. PEARSON,
HERBERT W. GEPP,

W. ROBINETTE, (subject to disse
J. 8INCOCK, Secretary. , (subject to dissent).

Parliament House, Adelside, July 14th, 1925

No. 67,

Carlon
monoxide,
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Someract, (ienéral Superintendent for the Company, admitted in evidence (9. 1200) that 28 such men Tl
lwen refused pe-emplovment ; but the records kept by the Australian Workers' Union would show a greater
pumbier than thet admitted by Mr, Somerset., It is regsonable, then, to assume that the company would
I more puthless if in o position to know the state of lealth of their employees individually. 1 am, therefore,
ni. the opinon that pompulsory medival evamination would only serve the interests of the employer. In
view of the above facts it cannot be lionestly claimed that compulsary medical examination would play
even a small part in preventing industrial discases at the Smelters.  As [ have pointed out. it would reduce
the number of cases of imi‘ustrial diseases at the Smelters, but industrial disease would still be prevalent
even to a greater extent in the community. Men whose health was partially impaired by industrial
diseases wau.}d le thm'wn into other avenues of employment, and it would eventually be found that com-
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o i oo 1 0 i iy wokme who s im0 L g
suffering from guch o diuvt‘mn, "8 firat having obtained & cortificate from & medical man € '
Hml!|J:l.f:::|.:ljltiv:rilf:ifi:hfll :vid“mm lliv_r-n before the Commission, and as » ”"'“"." ol the.imppmium "Lth"
the healgh ]m;rrd rnrllirull:rr?fl ‘mr.' Vineed that the company are doing all T'hfu SEAR t'l.m.r pane ;ﬁ . ';:“"

{3) me : 1(.!.‘.':: Imm.« . z:nj':: R“‘”l 'm- the removal of accumulated dust in the I:LII!dHIH_B M'T‘ 2 “”; ’i
it is my | mm:. f]::l,’lt X wind L. Smith's Appointment, Bvidence, and Methods r.rj: .':.;r:muml'mrl.—[l e
(‘hnjmlll::l JL:::;III'L_;IDH A I}R'. t’:JlnumrEIP“t "pon . Lo irregular manner o Wi ppanibmed _uf :.Im ﬂlmr
e : T A. Smith, of Sydney, _“ﬂ!f the reprehensible methods “dﬂll}t'-‘d by them in order that

!IIWUrk!ng at the hn'ul'll.i-ru would submit themselves for medical examination, also upon the grossly
unfuir manner under which the examinations wers conducted, Owing to unforscen ciroumatances, I was
ll'nnlnle ‘o accompany the Commission to Sydney, whore it was decided to secure the services of Professor
Chapman and Dy, Smith at a remuneration of £21 por day each  Those twogentlemen proceeded to Port Tirie
hul[}ﬂ: the Commission had returned from Sydney to Adelnide. T did not receive notification of the decision
until after they had arrived in Port Pirie, nnd had commenced their investigations, though o telegram
Wils sont to me on the day prior to their arrival. When the Commission met on June 3rd I learnt from
mrrnsptl:-ndonm that notices had been sorved upon heneficiaries under the Workmen's Compensation Act,
requesting them to appear before Professor Chapman and Dr, Smith, and that summonses had been imsmed
vy the Sg?mmry to the Commission for service upan men working at the Smelters who were not beneficiaries,
mm""“”"‘_‘“ﬂ them to appear before Professor Chapmay and Dr, Smith for no other purpose, apparently, than
to be medically examined. 1 telegraphed from Adelaide to Professor Chapman protesting against his action,
ﬂ-l:'d also took up the matter with the Chairman of the Commission, and eventually these summonses were
w1t}ulr_nwn, The examination of the beneficiaries continued despite my protest.  The action of the
Commission in sanctioning the issue of those summenses was illegal and most unfair, as a numter of the
men had been previously examined by doctors appointed by the company. Moreover, the examination
of the beneficiuries proceeded in the.presence of the company's medieal adviser (Dr. 0. M. Moulden), but
the beneficiaries’ medical advisers were not present, nor were they consulted as to the clinical record of
the respective beneficiaries. It appears to me to be singular that Professor Chapman did not see fit at least
to consult the heneficinries’ medical attendants. Undoubtedly he was aware that the beneficinries’ own
doectors could have [._"i\"l‘.'ll him maore detailed and EDIIIEriBtE inf:;rmatiun than Dr. Moulden could, .DL'BllitB
the faet of ]"mf{‘gﬂﬂl‘ (}ll]l]’]‘.l'l}ﬁl] ]]I].\'ing oarried out similar inrpgﬁguiinnﬂ in Broken Hiu,,WhEﬂ the men's
interests were safeguarded by union representatives heing present at the examination, yvet on this occasion
Professor Chapman did not areange for the men's representative to be present.  His action in that respect
alone stamped his investigations witl, suspicion.

Another instanee of the utter disregard of the beneficinries” interests in connection with these cxamina-
tions was that the names and addresses were ,-guppliecl by the company und no offort was made by Professor
Chapman ar Dr, Smith to have the lists, as supplied, verified by officials of the unions to which the men
belonged.  There was no evidence thut the men examined by P'rofessor Chupman and Dr. Smith, assisted
by Dr. Moulden (the company’s medical adviser) were beneficiaries. The company, under such con-
ditions, could easily have supplied the names and addresses of men free from a compensable disease, 1
consider these examinations, under the conditions I have outlined, were, to say the least, a grave blunder,
and they will certainly shake the confidence of the public in the Commission's report. When Professor
Chapman was giving evidence [ endeavored to clear away the suspicion which his action had created, but
I regret that my efforts were futile. T am of the opinion that the appointment of Professor Chupman and
Dr. Smith, and the enormous expense attached thereto, was a waste of public money. There are medical
men in this State who are, in my opinion, equally competent as those two gentlemen. 1 refer, nmong
others, to Drs. B. H. Morris and Angas Johnson, who have had vast experience in the diagnosis of industrial
disenses, particularly plumbism. It is unfortunate that the Commission did not take into consideration
the qualifications of these doetors before recommending to the Government the appointment of Professor
Chapman and Dr. Smith, Whilst [ am mest anvious to meet the grave effects of industrial discases amongst
the employees of the Broken Hill Associated Smelters, Port Pirie, and fully appreciate the commercial
importance of the lead industry to Australia, I believe that the industry is in & sound financial pesition,
and able to make the provision necessary to ensure healthy working conditions,

1 contend that the recommendation of the Commission under the heading * Medical Certification

and Compensation for Industrial Disease” does not come within the scope of the terms of reference
under which the Commission was appointed.

W. ROBINETTE.
Parliament House, Adelaide, July 14th, 1925.
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smielter &t 8t Louis, and the Fodernl smelter ot tho same
]':lME; also the Perth Amboy smelter nene New York City, In
Esngland the enly smelter 1 saw trenting lesd-benring materia
was ut Swansen Vale, nnd it is elussed ns uo zine produeing
;llnul muinly. Tn Belgium T visted the Hoboken smelter, treat-
ing feml concenteaton similur to these trentod liere, although wot
necessarily obtained From (i snoge Duee, mnd nlso other pur
chased load ores, 1 nlne wisited he Pennuroyn smelter in
51'"-“_""1- the smielter of the Burig Leiiel Mines in Burion, sl
various small metallur

gieal plants nnd some power stutions in
Norwny,

=5, Can vou give wi an indiention of the awnual output of
lead in tho United States, whieh, I understasd, i one of the
main producers in the worldi— No.

'-,?!5. Tt hns the largest produetion in the world I—Yes.

27, Thoe munual production in the world is aboul one million
tomsl—Yes. I cannot give the exmet figure,

28, How, in your opinion, does the Port Pirie smeltor com
prre with forcign plants from the point of view of ap-to-dote
treatment methodst—T consider the treatment of  zinev-lend
ores i Port Pirdo is at least ogunl  te that .

im nny  othee
smeltor T anw,

20, Can ¥ou give us n gencral plan and fow shest of the
works?—L am having o special plan prepared that brings
every item of building construction on the works right up tu
date.  That will not be roady for o day or 8o, but in Hhe
meantime, o asist the Commission, I have a plan of  the
works’ Inyoul which s proctically eorrect now, In wll ERTA
points it is sl right,

a0 I would like o little infermation in regird foo your pro
cesses in detail, so that Iutor the Commission may lnve on
record the provcsses in sequenes in dealing with the evidenee
of other witnesses and in considering their wholo problem. 1
shonld like an indieation of vour rw materials in so far as
their noalysia or assy value 15 eonecenod, starting with lend
someantrates:  You might particularly specify the main e
stituents, including such clements as lond, arsenie, sutimomy,
and any others yon might think are pertivest to the me)
lurgical geseral positionf—I might say that on the copies of
the flow-shect given te members of the Commission the athm
day the assays indiested fn the lead coneentrates there were
the averages for a pericd when the lead wos somewhat lower
than it is now. The figure now would be sbout 62 per cent.
of lead in the granular concentrate, The granular lead eon-
centrates form the major part of the concentrate material that
is being scat to the smelters, They can be taken to edntain
on the average about 62 per eent. of lead, 16 per cent. of
gulphur, .2 por éent. of areenic, and .15 per cent. of antimony,
They are the main constituents, Zine is about  per cout,
on the average.

31, Have you any other form of soncentrate?—Wo eall that
grannlar lead comeentrate, We also have alime eoneentrate,
which carries sondewhat less load, its average being around 56
per cent. The zine would be about 13 per cent., the sulphur
17 per eent., the arsenic about 08 por eent., snd the antimony
about 2 per eent. These are approximate figures.

32, What silver is contained in those two concentrutes?—
Approximately 250z, in the lead concentrate, nnd about 4oz
in the glime concentrates. It depends entirely on the amounts
of each that come from different mines in a given period,

33. What is the approximate eilver figure per annomf?—
Roughly we make 140,0000z. o week, which equals about seven
to eight million ounesd a year.

4. You have lims sand and limestone as fluxea?—Yes, We
dn not use any limestane at preseai, but the use of lime sand
is a regular part of the rorster charge, That does not contain
any lead.

35, Where is it obtained?—From Wardang Island, in the
Gulf, sbout a hundred miles away.

30, Do you use crushed ironstone?—NNot at present. We
have not used it for some years. '

27, What about siliceous ore?—That is the oxidized ore that
comes from Broken Hill We use about 200 tons a week.

4% Whnt s the sssay of thatt—1t varics greatly, Ihit con-
taine un BN BVERLS hout 20 per ek of lead, .

9. What silver nnd what S._]|]:-rh|_|]' T—"-\!J[Ill.t 130z, of silver.
Hulpbur varies tremendoosly, but could be taken s aroand 5
per eont.  The wespic and gntimony 8o veey light—A03 per
rent. of nrsenje gnd (04 per cenl of untinwony,

40, I nuy other raw mnterial usedy €ither in e ronsting
plant, blast furnneo, or clsewhers 1—Yes: Wi e the residues
that eome from Risdon after the zing i boen extractod from
Ehie rogstin] mie comesntries,

41, What is the assay of that t—About 18 per eont, of lemd.

A The gronglated slag which 00 return all the time o
your binst Turngees would go very 1% in lead?—Yes, about
24 per eent, to 5 oper cont, in lend.

40, What do you do with this mw masterial? 1 presume von
enn divide it into main seetions, and we enn then teuch on the
nnnlvees and products ge we eome to those particular prodocts,
s thut the Commission epn be Folly Dested in the prooess?—
The first scetion is the ofe unloading and handling seetion,
which deals with the delivery of all otes and materinls to the
Trwight and Lloyd stornge bins or 10 the reserve henps. in
varipus parts of the plant. A part of jta funetions is, of
coursy, the mloading of materinl from these reserve heaps as
nnd when sequired.

44, You keep certain quuntities of raw materials in stock all
the time to desw on as required?—Yes, there are  approxic
mately three momths’ supply. of sl materinls neeessary o
ety on the smelters om hand at all times,

43, At this point will you tell the Commission bricfly  the
tengral process of lead smetling nndl refining until you reash
the finisld products of lead and sotimonial lead and hare
gilverT—Yaeg; the ore when it is unloaded to the storage hing
at the Dwight and Llovd plant is fod, together with the calen-
lated nmount af the various fluxes and materipls neeesaary, to
n mpain colleeting belt, which delivers it well mixed to the
super hoppers over the Dwight and Llovd machines,

i Will you rather deseribe the provess, more or léss, on
the metallurgienl side?—When the coneentrotes reach Port
Pirio they nre finely divided and earey the lead fn the form
of sulphide of lend, Tt b not practiealile to extemer the lead
and the silver frum those comcentrates until such time ps the
aulphur has been practically all driven off and the materinl
agglomerated or sintersd.  When the materinl ofter PRssnE
through the roasting and sintering plant is put inte the above
comdition it is delivered to the blast furnmee, tosether with
voke and neeessary Auxes, and emelted o that it produces
two products—a bollion that contaivs the greater part of ghe
lend that wa in the origingl soncentrates and wlao practically
all the silver. This bullion alse contains small quantities of
sulplnr, antinony, arsenie, eopper, and cine, The second mroluet
isslag that contuing the waste matters which wera in the ariging
comeentrates and ores, and also the flutes thot were added to
enable the ronsting operations to be sucressfully earricd out
The slag also eontaine small quantities of lead and silver,
This slag leaving the furnaces i grannlated in water and sent
to the waste dump. The bullion contalning the npurities sot
sut above iz mont to the reflnery, The first operation in the
refinery ja the elimination of the sulphides of lend, rive, il
vopper that were originally  dissoleed (0 v balllon wnd enr
ried out of the blast furnaecs with it This is dowe by elinrg
ing tho ballion bara into a reverberstory furnnes, where the
buallion fs taised too s fempwrature whiel is sufielont 10 Tty
it well melted, and ot this tempernture it rojeets the sulphides
that were originnlly dissolved in it. These sulphides in fhe
form of n dress Iving on the top of the malten bullion are
removed ll:\‘ the furnnermen by mesns of paddles, dewn fron
the furnace and delivered to small pots that are wheelsd out,
drained of any metallie lead that may have been ineluded in
the skimming, and dumped in & pile for return to the blast
furnuces for retreatment. The tempernture at which this
operation is carried out is in the meighborhosd of 700 degroea
gentigrade. At certnin singes, however, the copper-drossing
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furnace is practieally cold. The hullion, sfter dropsing in the
furngee mentioned ahove, ia delivered to another n-rorlwrm‘_nrrq.-
furnace called the aptimeny softening fornace, situsted nt o
alightly lower lpvel, Here it is heated to o tempernture of
about B0 degrees eoptigrade and air is wllowed to pasa over
the surfaco of the myjten bullion. This air exidises the aoti-
mony and arsenie jy the bollion ond wlso seme of the lead,
and the compounds fprmed Tt off the sarface of the bullion
in the form of slug through » small running noteh &t 1he end
of the furnmee and gre easght 10 small pots on wheols, These
are whoeled out, and the antimony slig, ns it is I'H”i'q],! i
dumped Tor tregtmene jp siother small reverberatory furnses,
The time of operition neevssary in the antimony softening
furnnee Lo properly soften one e¢limrge of bullion is alout 12
howrs, AL the end of that time the bullien js run dewn into
desilvering kettles for the removal of smoll quantitics of gold
and the silver. Thesp kettles are set in sueh a8 woay that the
gremter part of the kettle 88 below the level of the working
floor, mnd they sit in a combustion chamber, by means of
which the temperaturp of the lead is kept up to the working
point, Thero would be about 53ee. of silver to the ton in the
bultion.  The removal of the very small gquantity of gold in
the bultion is the first step at this stage, and it is done by
adding a small quantity, about 170lbs., of zine to the molten
bullion in the kettle, The smount of zine added depends
entirely on the sizo of the charge that goes into the Eettle,
This zine is melted by rising the temperature of the bullion
in the kettle, and when it I8 thoroughly melted it is stirred
into the bullion by means of & mechavieal stirrer, this opers-
tion going on approximately for 40 minutes, At the end of
thet time the fire s drawn oot from bheneath the kettle, and
the vontents are allowed to eoul back neatly to the solidifi-
ecation point of lead, The bullion then rejeets the zine in the
form of an alloy of zine, silver, and lead. That containg alao
the small pmount of Hﬂ]d pll‘at-'lﬂ in the bullion and zome of
the eopper contents,  After the vemovil of the erost containe
ing the gold the kettle is nguin heated and further quantities
of eime are put into it, the routine followed being the same
a8 in the ease of the gold, Thie further zine removes ths
greater part of the silver contents of the bullion, The tem.
poratures would be around about $00deg. centigrade. A third
zineing is necessary to rvemove the whole of the silver, and
this is done inm precieely the same way as before mentioned.
The bullion has now been freed of the impurities it contained
nud of its silver and pold, bot in the precess of desilverising
certain amount of zine becomes alloyed with the lead, approxi-
mately 6 per eent., and in order to remove this the bullion
is syphoned down inte & reverberatory fornace ealled & refin-
ing furnace, situated on & lower level. THere the bullion is
heated to a temperature of about B50deg. eentigrade, and nir
passed over the surface of the molten bullion, This oxidises
the small amount of zine that the bullion eontains, and also
oxidises a considerable quantity of lead at the same time. Tho
drogses formed by the oxidisation of zine and the lead are
removed by the furnaceman by the aid of n paddle, drawn
from the end of the furnace and tipped into small pots on
whegls. These pots are wheeled fo & platform outside the
refinery and tipped. The Jead is now pure, containing abont
90082 per cent. lead, Tt is run from the reflning furnaee to
a receiving kettle and moulded into market bers by means of
& syphon opersted by the men in the moulding ring, The
market Jead is taken out from the vefinery by contractors in
small hand-drawn trucks and stocked on the wharf for ship-
ment a3 required. Goivz back to the desilverising section, the
zine crusts containing the silver and gold are sent to roceiving
bins, and in the casa of the silver crusts, go to o small kettls,
where the major part of the lesd is melted out and soparated
ﬁnmihafmﬂm—lﬂlﬂ'@wrlﬂﬁzrﬂmttha crusts eontain,
Tha ﬂ]ﬂrutﬂkﬁunvﬂrﬁum ﬂﬂ.w'uammm“_
torting furnaces, where it js charged into plumbego retorts
that ecarry about 12ewis to 18¢wts. of crusts. '"These retorts

No. &7,

arg sct in a forpace in such & woay that the neck of the retort
protrudes slightly from the outer wall of the furnaee, and the
bedy of the retort is so placed that the firing gases, which are
producer gases, can airculate around the retort and heated up
to the necessary tempernture to distil the zine from the lead
and silver, The distilled zine is canght in a rondenser that
fitw tightly over the plumbago retorts. In the upper part of
the further end of the condenser there is a small vent-hole to
ullow the escape of & cerinin quantity of gas, so that the
internul pressure in the condonser will not ennse it to separate
from the retort bottle nod allow the eseape of gas at this point,
At this vemt-hole during the operation of the retort there
is alwnys a smull flame buming. This is metallic zine VARG
burning to zime oxide.  The distillation of n charge of crusts
in one of these retorts takes nbout vight hours, When the
process is finished the condenser is drawn sway from the
front and the eperator ladles out from the retort bottle the
legdl and silver olloy that remains there after the zine has
heen distillod. He moulds this alloy inte small bars, and it
is =ent from there to the silver wyard, where it is further
treated.  The temperature of the gas retort ranges up te
1,250deg. centigrade.  The lead-silver alloy first of all goes
into the silver yard and is fed to cupels, which are really small
reverberatory furnaces,  Here if is heated to about 950deg.
centigrade, and the nir blown by mesns of a light blast over
the surface of the molten metal. This air oxidises the lead,
forming litharge, which melts and runs off the surface of the
bath and s granulnted in o tul of wateér, As the lead oxidises
and runs from the eupel the level of the bath of molten metal,
of course, deervases, and further lead-silver alloy is fed in
to keep it up to the neeessury level, This process is earried
on until ultimately the cupel is foll of sijver, The tempera-
ture at that point would be 1L050deg. centigrade in the eupels,
When the cupel 8 finally full of silver, the silver is dipped
by means of ladles and poured into bars of obout 1,000z,
encl,

47. You have an electrolytic  sefinery  which operates ot
intervale.  What does that dot—Reverting now to the zina-
silver-lead erusts that contain the  small amount of gold
?rlgina.h‘r in the bullion, these are treated by melting t-'hqm
i & reverberntory furnace called the gold alloy furnace, where
the zine is oxidised and fluxed off by the sddition of litharge
to the charge. A eertain amount of the copper that was fu
the gold crusts goes out with the slag produced. This slag is
skimmed off and sent back to the lLinse furnaces for retreat-
ment. The Tead-zilver-gold alluy, after removal of the zine
8 tapped from the furnace into n kettle and zineed for
removal of the silver and gold, which then follow the mma
eourse a5 the silver alloy in regards to retorting and eopelling
The ultimate produet is & silver ba i

. r thut contains small
quantities of gold. This iz cast inty anode bars and refined
B:H:ml.‘r’tf'mﬂr for separation of the gold and silver in a small
:‘::Mm;n;:arﬂhu? which operstes for a short period abont
m‘l’u‘:n?ﬂw much gold is won by this smelter annually?—The

vanes tremendonsly, because the major part of the

gold W: gat comes from purchnsed ores, but it would not ha

r;[:'“ﬁ;:;f-g:’::;ﬂamfﬂrﬁ Going back to the retroatment of

; @ by-producta from the refinery

;upemtinn are returned to the blast furnpes department, mostly

c:;ﬁ*:r:itltrg;n;:n.h The first by-produet produced is the

ey 13 returned o the blast furpaes dapart-

::}::a” fu:;]:ﬁdrzl; lul;;l'ﬂl‘l“rih'[al‘t furnaee, together with

lead h;ﬂllcm and & matte ¢ "-: ‘n!“ o ilnxa:.vs, .

& salphia com Mming copper, silver, lead, xine,

@ 8 weomplex sulphide, of the metals that

and emell quantities of arsenie a i g

otubites, euth v Tea A ; and antimony. The matte is

2 €Opper, irom, zine, which are ik

matala, The bullion by
toming from this furnaco goes back

the refinery and is il

tapped into refined in the ordinary way. Tho matte is

Pots, sent out to the dump, hand hmk!l‘l, and
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Slored, and ultimutcly shipped to the eopper refinory at Port
Kembla, Now South Wales, The second by-product producel
in the refinery is the mntimony slag. This is remelted in small
reverboritory mmeltors known ps aailimony dross furnaees in
the refinery hllllmug and o cortain wmoun® of conl is added to
ite These furmmees opurite at o tetoperatume of phout 7idkleg.
to Toldog, eentigrnde, This Provess reduces gomes of the lead
in the slag; nod the Turnace ultimatoly produees o lend bullion
known s -l lendd, because it culitning suflicient wotimony
1o mako it murl harder than ordivnry lewd, and o slag thut
contning the grestor part of the antimeny that was originnlly
m the wotimony siag, wnd also leid and wsenic, the anti-
mony and preonie being eombined with tho lond o the ghag, Thie
hard load produesd by the fursaes o bwele Lo the antimony
softoners {or Tetrentment, and “the slng goos  to the  Llast
furnnee depurtmont,  The temperture of the ldast furonce
would be about 1,200deg. contigrade in the crucible of the
furnace.  Oneo in every six months a campaign is rum, in
which this wntimony slag is redussd to antimonisl metal, con
taining about 12 per cent. of autimony and 88 per cent. of
lead. The arsenie that was in the antimony slag lofore its
reduction in the blast-furnace is oliniimatod by the iuldition
of metallic iron te the charge. This metallic jon combines
with the arsenic, forming the speiss; which is separated from
the matte whon eold and thrown over the dump, The third
by-product in  the refinery is wlhad is  known as rediner
dhimming. These rofiner skitnmings are mudnly oxide of lend,

but contain an appreeinble quantity of oxide of zine and a
small quantity of sutimony. This dross §s returned to the
blast furnace department and smelted, eithersin conjumetion

with the ordinary charge or in the mutting fursnes in eon-
jumetion with the copper “ross referred to beforo.

49. You have dealt with the metallurgieal side practically
completely. In the roasting departwment what happens when
the raw materinls are mived and delivered into the roasting
grates!—In order that the Commission may more thoroughly
understand the process of roasting, T will explain briefly what
n Dwight & Lloyd machine consists of. The machins is, in
effect, an endless belt composed of separate pallettes, each one
of which is really & small section of grate that runs lig e,
guides and makes a tight joint with thoge pallettes on either
side of it, when it is treversing the operating part of the
furmace.  The palettes, coming to the beginning of the operat-
ing seetivn, pass under & chute that delivers to them the
charge that is to be roasted. Having got that charge, they
pass under a levelling plate, which sets the depth of the
charge at this point at about 33in. After levelling, the pallette,
in its low progress forward, passes under an ignition stove,
which is delivering red-hot gases to the surface of the charge,
Just st this point the under-side of the pallette makes contact
with a suetion chamber that runs in two sections right along
to the end of the operating section of the Dwight & Lloyd
machine. These suction chambers being ecomnected with
fan, that is pulling about 14,000ff. of free air per minate,
draw the air down through the charge, and, of course, ng the
pallette comes to the peint where the fiery geses are available
they are drawn by the euction of the fan down througl the
charge and iguite the surface, starting the sulphides of lead,
zine, and irom to oxidise, and generating so much heat that
aa the belt travels forward over the remainder of the suetion
box the temperature caused by the oxidation of {he sulphide
is smch that the whole depth of the eharge has been partially
Toasted by the time the end of the operating seetion is reached.
The travel of the charge -over thg suction-boxes on the first
section of the Dwight & Lloyd machines is from 28in. to 39in.
a minute,

G0 T wont the Commission to be informed as to what
happens in that charge from the chemieal standpoint and the
ehange in the chemical form of the leadt—In the operation
of romsting the charge, which origimally contained around 11
per cent. of sulphur, and which in addition containg most of
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ine, is ronated
its Jead mud gine as sulphides “f. 1:11:} l:.::i.jt::: et ik
doring its progress over the |:1.‘|!l'!]:"-:ht= cod of the maching 1t
when it is floally discharged fr‘rm['tlhur ot . K shil
contains :.:L-uu.!. T per cent nf,siiﬂ}- o wholly axidied. The
sulphides wriginally presont ru-I r[m! 45 por ecemt, of lead. The
CRET Sk AMA L e on u'l'nu frum the roasting charge
juscs thet aro. drows h'\- ke shiminigted from the charge
contuin the sulphur thal las leen € . ; =
it by the fan to what ar
during ronsting, and thess are s ”1 bt i
known gy Cyelonn dust catehiers, These eyrlones take out th
midehanienl -:J.usd thet i carried by the gases, hut ‘|." nut take
vut all of the fumes. After pasgmg "'“-f”}{h the !'.'VI‘I”M fhe
fades mte nt present discharged directly into the air through
cliimney stucks, ) )

91, In regand tw the ehemiral :LI“”“.”" m:l'll'”"Hl i "Il:;
Mrighit nnd Llopd muehine, the preparat ity of "hc: Ehwight and
Lloyd mixture is done by means of bing, feeding belt con
\I'\':IT.‘i uml eross conveyors, s it nob?—Yes,

l.?:.'. Will you very briefly deseribe the srrungement and the
condition of the materinl dn each cese, whether fine, whether
dry, wad whethar coarse?—The preparation of thelzhargo .fur
Mo Diwight and Lloyd machine ia done from n series of h’I“E'
eallod the mizing bins. These are @ number of smoll bing
sot shde hy side, that eontain o few lours supply of ench of
the wnaterials requizite for the rosster charge, Granular con
centrtes,  slime  eoncentrates, lime  sand,  siliceous ore,
ormnolated  slag  and  Risdon  residues  are stered cat this
point,  From “btieh of thess bing, 8 =mall belt rums owt
above o genersl eollecting belt, and by regulntion of the
doors at any individual point the quantity of waterinl de
livergd Erom these bins per minuto can be accurately gunged.
Each door is therefore set nt the Tequisite point and all
the bing that are delivering material for the charge are de-
livering simultanesusly on to the eollecting belt. This belt
l.HM'tLﬁl"H’!“! its contents on to another belt which in tuen dis.
charges to a further belt, the remsom for theso continued
discharges being that it is essentinl that the material should
bes s thoroughly mived as possible before it reaches the Fper
hoppers of the Dwight and Lloyd machine, Reverting to ths
materials going to make up the chirge, T would sny that the
lel concentrutes are granular in formy consisting of sulphides
of lewd aml zine with small qunniities of gangue, nold come
to the hin in a damp eondition, anil in the provess of iz
charging from the bin they make no dust. The slime o
centrabes are in i very much finer state of division thi tho
granulnr concentrates and CAITY 88 a rale more moisture, Ty
faet ‘they usually enrry so mueh oisture thut they seenaion
congiderable trouble in ensuring their regulnr dischnige from
the stornge bin. The Risdon vesidues. oro in vory mueh the
same category ux the slimo eoncenbentes. Thir lead enntont
of thess, however, is in the form of sulplute,  The grnnulnie)
#lag discharges wet from the bin to the eollosting belt,  The
lime sand containg not mors than 2

or & per eent, of moisture
and the siliceons ore nhout

4 per eent of moisture as o rale

G There aro mo dry muterials fed on to that belt st glif
—That is 80, they are g1l molsh,

54, Those nuterinls RO up n belt and nre mixed by prssinge
fram one belt to nnother, T thers uny other mixer of any
sort'—You, there pnee BWo mizers situated s the diseharge
el of two of the bolts that eately 4 vharge nu it is beingr
dropped from vne belt 40 the other wml give it 5om ixinge,

a5, T nnderstand this matevindl ix then fod into hoprers ani
from the hoppers on to the first machine, the A muehine
Dwight and Lloyd t—VYes,

56. It then passes along, and the sulphur is partly burned
ot il the sinter madet—TYps, .

567, What e you do with it a5 ¢ digeharges over the ond
of this prate?—The sinte: from the first section of thoe
Dwight & Tloyd machine drops fram  the diseharging  end
of the machine to g hooded bhopper and from there fulls on
i tray eonveyor that places the material on to an inelined belt
leading to a erncker where the material is broken down to abont
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1}i, size, From fhere it travels by belt conveyor to a set
i f rodders which e nperﬂlt'il as und when required and the
metal reduced to syel o state that about 84 por cent of it
will pass o Fin. mesh,

The Commission |||jjuunlrll-

e e
Wedneaday, Aprid ooth, 1983, of i”.l:lﬁ.l .,
[ At l_.'l|:|uﬂ'gllll'““| Hull, FPort Pirie. |
Presant
Dr. K. R Moore (chuirmun}.
Mr. J, L. Prarson
Mr. I, W. Gepp.
Mr. W. Hobinette.

HENRY ST. JoHN BOMERSET, General Superinten-
dent, Brolen Hill Associated Smelters, Port Pirie,
wns recalled ppd further examined:

58, By Mr, Gepp—When we adjourned vesterday  after-
noon you werd describing the way in which the materinl is
delivered from the A maehine on the Dwight & Lloyd plunt,
and the methed of treatment of this materinl prior to
delivery to the noxt ._.Puruti.on, Is that materinl dry or wet
on its delivery from the A machine and through the process
of treatment to the B machine?—On the A machines a
littlo before the point of discharge there is & water spray
from which water is played on 1o the surface of the roasted
sinter, The water jx regulated so that the sinter shall he
wetted ns for s practicnble hefore i drops through the
hopper on to th tray eomveyur underncath.

A0, What is the purpese of having the A and the B
maching  sories?—THepause the cannot b efficiently
rofsted and sintered jn the one operation on s Dwight and
Lloyd madchine.

60, What are the specific specifications for the final pro.
duct from the Dwight & Lloyd plantf—It must be s strong
as practicable and as low in sulphur as it is possible for us
to get . Tt usually asssys about 1.0 per eent. of sulphur.

01, What do you mesn by “‘as strong as possible’’'t—The
sinter must be strong in order that it shall not break up too
much between the point of discharge on the final Dwight and
Lloyd machine and the blast furnace tops.

62, Why is it nocessary to get the sulpbur down s Jow
as under 2 per cont?—Beeause if the sulphur is not jul
down to n point romewhere around 2 per cont. there is
metallurgical trouble in the blast furnaees, and the loss of
lead carried away in the slag is greater than if the sulphur
is reduesd to the figuro T have givem,

0. What is the operstion on the B machinea?—The sinter
that is made om the A machines is ealled nre-roast. This is
erughed for delivery to the B machine sectiom, so that 84
per eent. of it approximately will pass through n quarter-
inch mesh, Tn this condition it is delivered mostly to the
super hoppers of the second section of Dwight & Liloyd
machines—the B gection—but part of it goes to a hin
that supplies the Huntington-Heberlein sections.  That part
which goes to the Huntington-Heberlein section is  much
more conreely ecrushed. Further, our prastiee on the seeond
soction of the Dwight & Lloyd machine i such that wo are
now beginning to crush the greater part of the pre-roast
mueh more conrsely than was the custom a few months ago.
The material once delivered into the super hoppers of the
B Dwight & Lloyd maehines is delievred to the machinea in
procisely  the same way as is deme in the A section, At
this point it is quite damp, As a matter of fact, it is usually
damp right throngh from the eroshing machines to the feed
on the B geetion. If it is not damp enough further water
is ndded nt the B section. T might explain fo the Com-
mission here that both in the A and B socetions it is im-
practieable to produce good results unless the food is wall
damped before going on to the machine. Omnee it is fed
to the B machine the operation is precisely similar to that
on the A machines. When the material is delivered over
the discharge end of the B machines it is much stronger and
more compaet than it was when leaving the A mashines
Tt containg about 44 per cent. of lead and about 2 per cent,

No. &7,

material

re— =

L A e i

5

of sulphur. It falls from the B machines into akips that are
placed below, snd these skips and the dischurge sectioms of
the machines are covered over by hoods that are carried baek
nbove the suction chamber on the machie, aud air ix in
this way drmwn up from arousd the skips and in through
the romsting charge agnin,  This serves to eliminate dust
at this point. Onee the skip is full of sintered materinl
it is puahed out by hand to n point underneath the serinl
hoigt, nmd feom there Gt is lifted and delivered to the blast
furnnee  bin,

ikh, You have one more roasting operation, 1 understand,
called the Huntington-Heberlein process, in which you treat
material from your A machines. Why
not du it on your B muchioes ¥ —{Tntil
:!IIII1]M}II‘ﬂ|iT|'L‘( h_lr'q,l-n“'l,' it wons neccssury to ||i|u]m'|.'. Booeon-
siderable  proportion  of  Huntington-Ileberlein sinter a8
compared with Dwight & Lloyd sinter in order to ensure
that the blast furnnee operation would mun smeothly,  This
is s heeapse the Huntington-Telerclein sinter is  much
stronger and conrser than the Dwight & Lloyd sinter, par-
t!'q_'ul.ﬂ..r]:r when the Dwight & Lloyd sinter is below standard
quality, If the proportion  of  lluntington - Heberlein
sinter in that case is rodueed to n low figure very considerable
trouble develops in the blast furpace tops.  Latterly, bow-
ever, the Dwight & Tlovd work has been modified, with the
result thot the sinter s stronger and better than it wsed to
Le, and this has cnabled us to reduee  eomsiderably  the
of preronst  geing  to the Hustlngtom-Heberlein
pots. The method of operating  the Huntington-Heberlein
pot s, shortly, this:—Tha pot itself s u bowl that holds
from 8 tons to 10 tons of charge, It is eqoipped near the
bottom with a false bottam, eonsisting of a perforated steel
Underneail this steel plate there is sn opeding thut
comnects with thoe blast main that delivers the air neces-
sary for the sintering operntion. When the pot is ready to
charge, a certain amount of red-hot eoke is drawn in trucks
from a stove and delivered inte the Hustington-Heberlein
pot, where it rests on the perforated false bottom, On top
of this hot coke the moistened pre-roast meterial is directly
tipped, and the pot gradually filled up, the binst in the mean-
time having been turned in through the hottom of the pot
The roasting then goes on, the hblast being regolated as
oecasion demands until the pot is completely sintered right
through. The fumes from the pot while it is under operation
are earried away by a hood that sits down over the pot, and
are drawn by the stack dranght and delivered direetly to
atmosphere, When the sintering operation is completed the
pot ig tipped, and the materinl, which is largely n solid enke,
i hand-broken, loaded to skips, and delivered to the
furnpce bina, Its analysis is practically identieal with that
of the Dwight & Lloyd sinter, Lut physiceally it is mueh
COATAEY.

gome of your pre-ronst
ghould you do this and

nmount

plafte.

hlast

3. In your angwer to question No, 46 yesterday vou sald
that the material, after passing through the romsting and
sintering plamt, is put into a eertnin condition; that is, the
silphur eliminated and the maotorial agglomernted or sin-
tered, it is delivered to the blast furnsee, together with
coks and necessary fluxes, and smeited so that it produces
two produocts, namely, a bullion and a slag. You have ex
plained to the Commission that the ronsting operation ia for
these two purposes, namely, sulphur climination end pre-
paration of an agglomerated or sintered materinl,  Will you
now tell ud in brief the oporations on the Llast furnnce on
the same lines as you have given us the operntions on tho
ronsting plant?—Tho bins that eontain the materiz] neees-
sary to the blast furnmce operntion are situated nhove the
fead-floor lovel, and along under the diecharge openings of
the bing & railway track runs on which the charge cara travel,
These charge enrs take the material from cach bin in quan-
titles that are set by the blast furnace smperintendont, that
is to say, each charge car takes a portion of Dwight and
Lloyd sinter, a portion of Huntington-Heherlein sinter,
some return blast furnace slag in Jumpy form, the coke that
is necessary for the smelting oporution, <nd on oecmsions

R - I
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some of the Ly-producis that are returned for mﬂ|1;ﬂfn|fr:::l
viirious seetions of the plant. The truck pussing fr iy
bin to the other reccives s full l'|ll.'|l‘|'.:ll'. and iw I1I;IL.J_||“,J,
ferred notumatienlly to the oppusite side of the fe o
and ot tho end of the feed-foor. It travels rrl;;“. v
wlong w eilwny track that rune over the topim of -kun”hlm‘
furmnees and ahout 711, sbove them.  When the |-ru| Fuig
aver thi furnnce o which the ehurgs s 1o b deliverod,

dimeonneetod  from  the bheuling: rope

aml  nllowed o stond
n¥i'r th!" furnmee,

The fooder then relenses o eatel, and the
truck in au mnde that half the charge delivers inte the frong
of the Turnpee and half to the Ik, .

0. Whot s 0 blast furesce, perely  from n laymen s
mtandpoint f—A Lt furnees
column sitting on n crueible,
the lower portion is made up

s esspptiolly n reetpnguloe
This collimn iz built 80 that

of hollew east-iron boxes through
which water s cireulnted when the furnaes i in npsertion,

These boxes nre known us water-jackets, Above the boxes
the eolumn ia built of fireliricks up e the level of the foed
flvor.  Through the Jackols nemr the bottom of the furnaes
there are eortnin openings east, through which the blast
neecssary for the smelting s,
ns tuyere upotings, On the feed-floor Jevel there 18 o hood
fixed to tako owny tho fumes png guses from the furnmes
when it 8 in opernticn.  This hood s set down along the
centre line of the top of the furnaee, and i, in effect, o
box with ome wide Upem, that side Leing the one that ig
pointing downwards into the furnmee, and ig in conneetlon
with the charge when the furnmes | eperating.  From the

eads of the box, Alucs Jend away into the main smelter flucs and
the fumes are drawn off in this way,

to operate, the eruciblo ol
malten lead, A wood firc ja
top of the fire, blast
Jthat, and then

These apenings wre knewn

When the furoace is ready
which the furnace gits j= filled with
started above thi, eoke is put on the
furngee slug and eoke Lgain on top of
the regulur furnpee elinrpes.  The

blnst s
turned on, being inerepsed gradunlly from n fow ounees
Pressure up to about 44or, when the furnsies s operating
normally.  The setion of the blast is to burn the eake und to
supply heat neceseary for smelting the charge, T4 alsy g
regulated in gueh g way that the atmosphere in the furnpen
it kept on

the redusing side, This jis necessary i order
that the oxide of lead t

hat goes inte

the furnpes iy e
sinter can be wholly reduced to the metallic form, and 80
separated from the wagte matters that the sintey contains,
As the materin}

through and among the
the lower part of the
arates out from the slag.
greater speeific gravity, eql.
Toace, and flows out through

partly molten charge, and eollects in
furnace, whers

the metallie Jeagd Bep
The metallie

lead,
leets in the crucible of the fy

an inverted syphon thyt makes connection with the hottom
of the erueible,

above the levg] of the molten
periodically drawy off
the furnaee, Ag it

slag very rapidly,
this form §t i4 W

duet yoy eall lithar in i

Be. What t
lead, ad is pgeg in glasg il
work, and largely in the Tubhber

wo
68, Tn it & prog t o !k'mm,m
98, & produet that Fou mak i
L:th&rge is the resnlt of B i pe e A ME:H
With the produetion of market Jegq -
6. Where g, ou get the raw materiy]
1t )
from $—T}e litharge g made from the e
Vrodueed in the refingry,

. It i not
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m the -
' jant fro
% : the litharge pl e il
70, Will you describe Pfl!ﬂy]_,mmrgt is mold m a e
point of view of mmrhﬂﬂ"f" ’-_Ilrc gilver-lead alloy is cuP: e
Niypifitr-Lg, the oRpely to, Sk o cupel hearth, and whe face
The lepd bors ore melted in ﬂ;: . s plnyed on to the sur ']ll.m
ek ST of ioretal an nie U the lewd to oxide, and t
Thia couveris t through a small potch
vxide, being in molten form, runs ":{_ pot is full of litharges
LMY OIS et R0 PRV 1he 'Wht‘ﬂlf' v..'hr.ﬂﬂ!.--:l out and delivered
e i i pu_ﬂir!iﬁml,_ﬂ l]:e material = fed to a pul
oo s b I1“."']]:;-1.1-:] the feeding being done
i chi 1 firely @ ' A -
veriging plant, which is en ¥ o i FeotR Tos
tl:rmll{: n smull opening that ml‘l“P‘;‘:‘i; o :-llve itharge is
elivery of the lump litharge. noate Blast and: dstivered
crushid o a fine powder, and taken w{.nm e
Mite n sterage bin, the top of wluc.' (it st ene iiing
this storage bin it is delivered into kf':J:IE iAol tht Rthrhras
i i i I ; B
tuble. The Eu]lrIrl:ntr! Dit'];:: uil::ﬂ:;‘izlsﬂ’ S0 el e Foquiatte
il closely as possibloe AL e e
'll:r‘:ri:; to be pat into it. When th:hjm-ﬁa nrei“ﬁ.ll:ht; rg:;: i
1 1 v ian
e dean: Hik Bh“hmg- fatis by rt of the rpom, and thers
S L WAl o Elnothl‘:f: lidded they are wheelad
the kegs are lidded.  When they Sl il She. sbsEing. oo
tut into another room, where the pa L
the kegs are done,

of the maolten lead,

7l. Reverting for a mament to the question of ronsting ;;;1]:
blast furnace operations, 1 understand that yon eame m] S
Pirie in 1917, In those days a uertninhumnunt uf the sulphi
ore was treated in Ropp furnaces, wes it not7—Yes, r

L. Afterwards it was sintered by what mmus.’—-"l"he function
0f the Ropp furnaves, which were long mechanical h.mM“'
in thosp diva wns tp pre-rogst the ore for the Huntington-
Heberlein seetion ot the sintering plant,

That is to say,
they were diing pirt of

the work that 2 now done by the
A mection of the Dwight & Lloyd plant.  The material, when
it wns delivered from the Rapps, was entirely different from
the materinl that now comes from the A seetion of the Dwicht
and Lloyd plant, Tt was not sintered ot all, It was partially
Foasted, und wis in o dusty eondition.  From the Ropp furnnees
it owans delivers] while ihe Huntington-Heberlein
the usuul wiy sfter that,
the Eli.hliﬂlltimL- nf the
he Dwight & Lloyd A muchinea con.
ment from the metallurgienl and health

¥.  The materia| roming  from  the
the Huntiug-:nu-}lehnrlein Doty maile g very
Tnstead of the material coming

as it now mostly does, it then containe]
unzintered dusty materin]

slill hot to
pots,and the operation enrried on in

73, You econsider that
and the installation of
stitute o definite improve
standpoints —Ahsolutel
Ropps to

sinter,

Ropp furnmees

Poar
out in & soliq lump,
i lnrgg Guintity of
d unchanged

those days at thay P
# tham they gre

no lomger exist, They were pulled dowy 1

74. But portion of the Hy
exist¥—Mosg op

73, You have

througlh
trtbenlnyr

The Ropps furnuees
eently,

ntington-Heberlaiy Plant does stif)
it docs,

another operation &% Pirie
the roasting of gig, toncentrutes gpg
sulphuria aeid $—Yeg,
76, What is the annl
rongted heru'l'—-—’l‘]m)r e
ine, 6 per cent, ot le
764, What, approx
Which, 1 understang,
PEr cent, of gin,
of sulphyr,
77. Where does this Produet B0 —Thy
from the furnace hin 4 stock pileg o) the
from there ¢ ig londed mac.hnnjr:auy into sh
m: Elcetmlym Reﬁnmg Cumpgny'a work
T8. An aeig plant is Worked iy 0njunctioy
plant .—Tp, funetion of the aeig Plant ig tq ¢,
are formed whep roasting thy gip, eoneent
the sulpliuy di-oxide in themy to sulpliyyg
79. Where does thig neld got—1 ;

N conneetiog of

the many facture of

78ia of the zine cones
outain, Spproximately,
ad, angd 2g Per cent,
i.'IILIlI‘.tal:y1 i t
in eallag euleing 1—
» i per cpng, of

utrates that are
47 per eent of

the produee
It enrries around 53
lead, ang abont 53 PEr cent,

aleinp g deliverag

wharf Eront, :ni

ips for Uransport
8 nt Riui!un, Ths-

Wwith ], ronsting

ko the Rty
Ttes, nng ¢
aeid,

tis thou wong by rallway |y
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