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ABSTRACT

South Africa is a land in which mining has played a pivotal role over the last one hundred
and fifty years. Silver was one of the metals prospected for and mined during tRESB&85
period. There were a few silver mines that developed into very succepsfations and
produced large tonnages of argentiferous lead or copper and the largest of these, and the
primary focus of this thesis, was the mine now referred to as the Argent silver mine.

This thesis is about the development of mineral beneficiaddohnology, coupled with
excavations and the analysis of the lifeways of the black mine workers at the Argent mine.
| intend to follow the trend taken by some archaeologists over the last ten years for such
sites in both the UK and the USA and combineratustrial archaeological study with the
social or historical archaeological study. This holistic radikiciplinary approach to
industrial or mining sites and their communities helps to provide a more integrated analysis
of humans and technology at a pautar site (Norris 2009; Ford 2011; Tumberg 2012;
Cowie 2015).

The Argent Silver Mine appears to have been at the forefront of new and developing mining
beneficiation technologies, both in the 1890s and the 1920s. This thesis will show how many
of the nav beneficiation technologies were apparently employed at the Argent mine before

being brought into more general use in other mining industries, such as gold, in South Africa.

The soci al devel opment of South Adenturrgads b
has been one of repression and enforced living conditions. From a formerly agrarian and

rural lifestyle they became cogs in the wheels of industrialisation and foremost in this
industrial jump, was the mining industry. Mining began in the 187 ediamonds at

Ki mberl ey and gol d at Hangaglrwasniowever éhe findingn e a s
of gold on the Witwatersrand that opened up so many mining industries, of which silver
mining was but one, coupled with ancillary engineering suppmltgtries. It was this
industrialisation that was to change black lives forever and to create the urban black
populations of South Africa today. The results of this thesis provide evidence of their

lifeways and potential employment positions on a silveremi
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Chapter 1

Introduction

1.1 Introduction

The focus of this study grew out of an interest in the silver mines of Gauteng, South Africa.
Previous researcliReeks 2012) focussed on theriod 18851999, and the history of the
silver mining industry in greater Pretoria. The finding of information on the mineral
beneficiation processes and the machines at the Argent duineg the production
operations in th&890s and 1920s piqued my interest and provided the material framework

for this research.

Although work has been done on the social and historical side of South African mining, little
has been done to investigate the technology behind the mining openatithe interrelated
social aspects of the black miners who were involved with the operations of the various
machines. This thesis follows such trends in the field of industrial archaeology in the UK
and USA.

To date, very few industrial archaeologfydies dealing with mining operations have been
carried out in South Africa. In searching for such a stualyich covers both the technology

and associated social aspects of the operatran other theses have been found. Studies
involving aspects of mustrial structures have been carried out as part of Environmental
Impact Assessments (EIAs) or Heritage Impact Assessments (HIAS) in terms of the National
Heritage Resources Act [No 25 of 199%0ome South African industries or structures that

have beest udi ed are Worthodés (2004) PhD thesis

works in Cape Town, Behrens (1999) MA on the Modderfontein dynamite factory in

In 2008 a site survey and an archival search were conducted as part of a Phase 2 HIA on the remains of
a 180s40s black miner compound at the disused Vlakfontein Gold Mine near the town of Springs on
the EasteriWitwatersrand. Reeks, G. 2008pact of the proposed Gauteng road between Sam Smith

Road and Vlakfontein Road, Ekurhuleni Metropolitan CounRiéeks, G& Coetzee, F. 201QCultural

Heritage Investigation of Historical Lime Kilns on the property of PPC Slurry Operation, near

Mafikeng, North West ProvincReeks, G. & Coetzee, F. 20Xultural Heritage Investigation of

Historical SteelFramed building orthe property of PPC Slurry operation, near Mafikeng, North West
Province



Johannesbur g, and Dembel embeds (2013) MA t
followed on from thebook Rediscovering the Cape Glass Co at Glencalmyg,Saitowitz
and Lastovika (1998).

Masters and Doctorial studies on aspects of
study of a tin mining town in the Rooiberg region, reflects mining as paltsaobject matter

for both historians and archaeol ogists. Wei
mine compoundSt ewart é6s (2012) PhD thesis on wor k
mi nes, and Nk dvmingDeepwiich Wak Jargdby daskon his PhD thesis

on labour structures in South African gold mines, are three that formed part of the
background to my research. A chapter written by Moroney (1982), in a book edited by Marks

& Rathbone (1982), in which he dealt with compounds on tmesnhad a huge impact on

my understanding of compounds. This has bee
thesis on black miners at the Kimberley mine from 1867 to 1893. Many studies of the social

l i ves of South Afr i cad snnadeansttkthoseibyvd@nseewor k f o
(2001), Callinicos (1981), and Allen (1992) being some of the most important. By
conducting archaeol ogi cal e xnataeloact a toantsas éat t h
Argent mine in parallel with the industriaichaeological study, it was hoped that each study

would provide integrated support for the other and | feel that the results discussed in this

thesis have shown this to be true.

Mineral beneficiation is the converting of a single metallic or a polymetati into a

product that can be sold. This could be a concentrate of the metallic minerals or a smelted
metal product, such as gold bullion, or ingots of a base metal. Mines around the world sell
suchsempr ocessed ores as t hteeserare @ffen soid $ohother p r o «

companies for further processing or refining, into a final metallic product.

Mineral beneficiation is a field as with so many technical industrieghat h& changed
significantly over the past 150 years. Over the past hundred years there have been articles in

journals on various aspects of beneficiation at South African minesrenguch article by

2 The termo ativelocatiordwas totallycapitalised on the origindl920 TSBMmine plan When
referring directly to the Argent TSBM black miner residential anghe text, theerm appearm single
guotes and lower case to avoid too much capitalisafibe.quotes armerely to emphasise reference
to the TSBM siteWhere the term is used in general discussion within the text, it is not in quotes.



Clayden (1922) is used in this thesis in conjunction wittelosources where they detail

parts of the 1920s process at the Argent silver mine. However, for the majority of such
publications they would be specific to a mine or a metallic ore, or a specific problem in
treating an ore and therefore not relevant & Alingent silver mine in the 1890s or 1920s.
Much of the technology of beneficiation from the 1890s has been superseded by modern
processes. In the 1920s some of the 1890s technology had been abandoned for improved

technologies and these are investigatethimstudy.

Although there have been many books published on the history of mining in South Africa
such as Rosenthal (1970) on gold; Worger (1987) on diamonds, Jones (1995) on a large
mining company General Mining and Finance Corporatiom Johanneslrg, and Lang

(1986) on the South African Chamber of Mines, very few books deal with the beneficiation
technologies. A book by Cowey (1994) presented a pictorial history of mineral mining in
South Africa and included pictorial details of some parts ohthee modern beneficiation

plants, but it was primarily intended as a coffee table book.

1.2 Research aims

There are two primary aims in the research. Firstly, to understand the beneficiation processes
at the Argent mine in the 1890s and 1920s. Secoadlttempt is made to-oonstruct
some aspects of the lifeways of the black mine workers at the Argent mine in the same

periods of operation.

1.3 Research objectives

The objectives will be to analyse and evaluate the foundation structures of the beneficiation
plants at the Argent mine through pedestrian surveys and by comparing them with
documents and photographs in an attempt to recreate the processes. Additionally, t
investigate and describe the development of the technologies during the 1890s and 1920s

periods of operation at the mine.

A further objective is to develop the operational costs for the Argent mine in the two time
periods, to try and determine the prability of the mining operation and its beneficiation

processes.



By conducting archaeological excavations on an area of the mine where it has been

determined that middens and some of the foundation structures of the black mine worker

housing area exisit is hoped to obtain enough data to provide an analysis of social

conditions of the miners for the two time periods.

The records of how many black mine workers were employed at the Argent mine during the

1890s and 1920s exist, but there are no detattseaf specific job functions. By being able

to re-create the beneficiation processes and the machinery involved, one of the objectives is

to attempt to populate the mine and its plant with job positions for the black mine workers.

1.4 Location of the Argent silver mine
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The Argent silver mine is located approximately 100 km east of Johannesburg, close to the
main highway (N12), between Johannesburg and Witbaskamed eMaladeni in 2006-
and a rail junction named Argent on the main railway line to the north eastern part of South

Africa. The nearest small town is Delmas, to the south west of the(Riqwees 1, 2 & 3).

It is difficult to determine if it was on any histoaicoute to the 1870s gold fields of Pilgrims
Rest/Barberton or not. It is thought that early prospectors may have passed over the area in
the late 1880s and prior to the mine being actively prospected. However, it has been

impossible to determine who deered the mineralised area at Argent.
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Figure 3. The four silver mines at the Argent silver mine location, dating from 1890s and
1920s (Reeks 2012).

15 Landscape at Argent

The geology of the area defines the landscape. It consists of Karroo sediments overlying
rocks of the Bushveld Complex in which the ore body mineralisation took place. The
topography is a gentle rolling to relatively flat Highvidehd is dominated by extsive crop

and cattle farming. Tree growth is sparse, except along stream lines. Historically, the area
has been farming land since the 1880s and the area has always been sparsely populated. The

development of Johannesburg began in 1886, with eMalahletbhgl¥) being proclaimed

8 Highveld is the name givehe inland area of South Africa, largely the provinces of Gauteng and the
Free State where the altitude is generally above 1500m but less than 2100m.
https://en.oxforddictionaries.comfitdtion/highveld (Accessed on 3 January 2019).



https://en.oxforddictionaries.com/definition/highveld

in 1903 and Delmas a few years later in 19@uring the research into the black
mineworkers at the TSBM mine, a file was found in the National Archives of South Africa
which presented details of various labour problems at the arid mention was also made

of there being a Police station in DelniaSood supplies, even in the 1890s and 1920s,
would not have been easy to obtain and clearly this was one of the reasons for the mine to

operate its own crop and livestock farm for itsimg staff.

To the west of the mine and some 50 km from it, lies the town of Springs, and there was
only a dirt road connecting the two in the 1920s. It would have many hours to transport any
form of goods or produce from Springs to the mine. In the 482®sport of goods would

have been by oxen or mule wagon. Those who had horses as a mode of transport would have
still had a journey that would have taken a considerable amount of time to travel the 100 km

to or from Johannesburg, due to the need tatheshorses periodically.

The mine used to send weekly reports to head office in Johannesburg and a quote in the

SAMJ gives some idea of the travelling time:

The Company despatches a mail wagon from the mine every Wednesday, as far as the
railway at Bd&sburg, returning after the weekly meeting of the Board on Thursday. The

drive from the mine occupies about seven hours, including outépans.

From the mine to Boksburg, the eastern most town on the Witwatersrand in the 1890s, is a
distance of approximateb0km. The four photographs (Figureg) that follow, illustrate

the general flat topography of the area surrounding the mine. As can be seen, trees are sparse
and the mature ones are generally of medium heigh®, ®, consisting dominantly of the
invasive species Black wattlécacia mearnsialong with undefined species of pine and
eucalyptus. The most common indigenous bush in the area is of theRjmmuélthough

surface water is mainly restricted to small slow moving streams, at the Argent mine

4 https://archive.org/details/DictionaryOfSouthernAfricanPlaceNaesessed on 17 January 2018)

5 NASA, PretoriaDepotTAB, Source GNLB. Type LEER. Volume no 226, System 01. Ref. 494/15 part
17 Conditions of employment of natives on mines outside labour districts: Transvaal Silver and Base
Metals Limited, Dwarsfontein, Pretoria District. 192021.

6 o6Tr ansvaa h etaaJoutheAfricaNMining Journa¥ol. 1, (3 September 1892), pp. 8886.
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underground water became a huge problem at the first lev&(Q30). This was captured
I n many press reports of the 1890s with <co

encountered owing to the presence of water

General views of the farming
landscape surrounding the ruins of
the Argent mine.

(Photographs by G. Reeks)

Figure 4. Landscape to the east of the mine.

Figure 5. Landscape to the west of the mine

Figure 6. Landscape to the north of the mine

Figure 7. Landscape to the south of the mine

7 6Transvaal THiel vDé rg gMiduyefi88Ne ws ,



1.6 A brief background history of the Argent mine

The Argent mine, whether operating as the Transvaal Silver Mine (hereafter TSM) or
Transvaal Silver & Base Metals (hereafter TSBM) mine is tied to the history of & thr
other mines located close by, as shown on Figure 3. It is therefore necessary to present a
brief history of the mines so as to provide context for this thesis. Although TSM was the
first mine to open in 1899, it was followed by the formation of anoslilger mining
company, the Witpoortje Syndicate L%dh 1891 the syndicate opened mines on the farms
Boschpoort, Brakfontein and Witpoortjie, which was closer to Bronkhorstspruit, some 20
km north of Argenf The Witpoortjie mine was more of a trial opoa and was eventually
abandoned by the syndicafeMany of the letters in the archive files of the H. Eckstein &
Company refer to these other operations. There was a very close relationship between the
TSM and Witpoortje Syndicate companies, not leasabse of the fact that directors of the

one company sat on the board of the other, including the Rahdldodel Phillips who

was eventually to become chairman of both companies.

When General Mining started TSBM in 1919, they took out leases on theofathe
Brakfontein and Boschpoort mines. As will be discussed in Chapter 5, TSBM eventually re
opened the Brakfontein as a production mine 18J®e Pretoria mine was opened in 1920
under the management of the Pretoria Silver Lead MineSlitas alwgs seemed strange

to me that TSBM did not take out options or leases on the land on which the Pretoria mine

was developed. It is especially strange when the two companies were mining the same

8 The spellingof the farm Witpoortjigs different from that of theompanyd Wi t poor t j e Syndi c a-
SouthAfrican Mining JournalVol. 1, (17 October 1891), p. 49.

9 BRA. Archives of H. Eckstein & Co. HE 149- L Phillips - Outgoing general and London letters, Dec
1889-May 1892. Letters from February 14 le@ibte refer
development of the mines on the farms Boschpoort and Brakfontein.

10 BRA. Archives of H. Eckstein & Co.HE 149- L Phillips - Outgoing general and London letters, Dec
1889- May 1892. Letter dated October 24 1891.

1 The t er m dppaeemntydriginatddsn the British predhé Daily Chroniclgin the early 20
century (original date not cited) and was used to describe the mining magnates of thi& daick d&rly
20" centuries Witwatersrand gofitlds. https://en.oxforddictionaries.com/definition/randlord
(Accessed on 15 January 2019).

2 6Progress of TheSAMmning&sEhgin&ering Yoarnd2 February 1921), p. 633.

3 O6Pretor i a TIBiSAMieing & Ergiaedring Journgh March 1921), p. 841.


https://en.oxforddictionaries.com/definition/randlord

mineralised vein, albeit about 3 km apart. The Pretoria mingyalatruggled for capital and
although they sank a shaft to 30 m and developed drives from the shaft to intersect the

mineralised vein, it was never a significant producer of lead (Reeks 2012).

The Argent mine was originally opened as the Transvaal Sduer Ltd in 1889 under the
control of Barney Barnato and Woolf Joel, both of whom founded and operated the
Johannesburg Consolidated Investment (JCI) group of gold mining compsfifes TSM

was taken over by the H. Eckstein and Co. in 1890 and it wastlhé TSM was placed
under the chairmanship of Lionel Phillips, who was also a senior partner in the Eckstein

firm.1°

In the 1890s the mine was a significant producer of lead and more especially silver,
producing totals of some 6 000 tons of lead antbh$ of silver (Reeks 2012). Although it
was officially deregistered as a company in 1910, it ceased mining and concentrating
operations in 1895, when four of its directeiacluding Lionel Phillips- were arrested as

conspirators in the Jameson Raidl #me Reform Committee (Reeks 2012).

There was some minor tribute mining conducted by small operators between 1908 and 1913
and some 700 tons of lead concentrates were produced, yielding 1 850 kg of silver. Most of

this is thought to have come fraworking of the surface dumps.

General Mining and Investment Corporation Ltd, was founded in 1895 as a gold mining
group by the brothers George and Leopold Albu. In 1B4.8 took out prospecting licences
on a wide area of land surrounding the ol@esilmines of the 1890s, which included the

TSM.2® In 1920 the TSBM began installing a new headgear, modern boiler house and

14 Registrar of Companies, Pretoria. File 01/00219/06, Transvaal Silver Mines, Registered 31 January
1889.

15 BRA. Archives of H. Eckstein & Co.HE 149- L Phillips- Outgoing general and London letters, Dec
1889- May 1892. Letters dated April 18 and July 18 1890.

% 61 mpr i s on eThe $uth Adrican Minisgd@qurnalol. 5, (9 May 1896), p. 617618.
¥ 6Transvaal Sil ver Th¥Sonte African Maihg Joumall® Mardh 4908, P.,16.

8 6oTransvaal Sil veTheSAMNng&BEdingdringfldumgl@Decemined1919), p.
321.
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electrical generating plant, along with surface rail tracks, conveyors, water reservoirs and

re-developing the mine undergroufitl.

A mine village of housing for the white management of the mine was eventually constructed,
together with lhe relatively new concept of a native locatm@placing the old compound
system®®The | ocation of all of natveloc htoiuced amea
on the 1920s mine plan (Appendix 1.0). The
discussed in more detail in Chapter 8. As will be discussed in Chapter 5 and 6, a completely

new beneficiation plant was designed and installed at tBMTS

The TSBM mine was very successful, in that it produced ov@00&ons of lead, nearly

200 tons of copper, 45 tons of silver and 20 kg of gold. Final closure inZB@®2%&s brought

about by a world decline in the price of silver and more importandkgcline in the price of

lead, making such mining at Argent uneconomic (Reeks 2023P0At the same time
development to the!Mevel of the mine indicated declining values of the two metals and a
pinching out of the vein at that level. This led to éventual closure of the TSBM mine in
19252! In seven years the mine had installed and operated some of the most modern
beneficiation processes and machinery in the world for the 1920s and it is this evidence that
is presented in this thesis.

Although thehistory of the Argent mine continued in the 1950s and 1970s, when a
consortium consisting of Goldfields, Anglo American and General Mining dewatered the
mine with the intention of sampling the remaining ore body, during both time periods the
prices of themetals having risen, dropped again to uneconomic levels, before any

underground development could begin (Reeks 2012).

¥ 6Progress of the Tr anShe®AdMinind& Bngineeringdourda3d@ase Met al s
October 1920), p. 187.

22 The black mineworker compounds on the diamond min

Compoundsé. I n other words the black minregenbr ker s
of their contract with the mine. In effect they were prisoners of the mining company. The gold mines did

not i nstall such a system on the Wi twatersrand
Compoundsé, however al trtooldlepbe the compobind to goyntodhe mearese  wo r |

town it was only at the permission of the Compound manager and once he had issued a pass to the mine
wor k e rnativefolceatd ond at the TSBM i nChapterdMdrehey(1878)i s di s c |

22 6Transvaal Siliermr & eB &seeSA Migirig & Erdjineering JourndfL4
November 1925), p. 309.
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1.7 Bibliographic Notes and Primary Sources

Extensive use has been made of the records from the Barlow Rand Archive of the H.
Eckstein and Co documents. This is a valuable source of data dealing with the day to day
management of the various operations of the Eckstein group and is particularlyiuseful
understanding the relationships between the Randlord partners of Eckstein, Phillips and Beit
and their mine managers in the various volumes of letter books. The archive also contains
the original annual reports of the chairman, mine manager and techmoager of the

TSM and these were a major source for details on the buildings and the machinery/processes
adopted in the 1890s.

A letter book was a means of hand writing a letter and at the same time retaining a carbon
copy record of the corresponden&ach book contained 100 numbered pages, where the
upper original was perforated along the binding side which was removed and sent to the
recipient and the carbon copy was retained
derived fromthe fullnamef 61 et t er press copy booksdé Eac

with prior designations such as Personal, Company Correspondence or Letters to London.

Many of the documents covering the technological and architectural aspects of the Argent
minewerebund in the mine engineerds reports, W
of the company. Thus the originals of the reports and proceedings 6f theét2 &' Annual

General Meetings of the TSM in the Barlow Rand Archive (BRA) became vital docsiment

in being able to rereate the beneficiation process of the 1890s mine.

Similarly, the Gold Fields files and the er
the 1920s beneficiation technology. As with most industrial archaeology studies, the
analysis of a particular system relies on merging the field observationslegtimentary

evidence such as reports, plans, photographs, and external sources such as patents and

technological books on beneficiation or mineral dressing.

| started with modern textbooks on mineral dressing from the mining engineering library at
the Unversity of the Witwatersrand, but for the most part they did not help with technology
from 130 years ago. It resulted in a search for and acquisition of Victorian mining technology

textbooks, the oldest one dating from the 1880s. From these books edhumddrstanding
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of the processes involved in the 1890s TSM beneficiation plant. Later publications were to
help with the huge advances in mineral processing technology from 1910 to 1919, when the
new TSBM mine installed many new machines and process#sd to understand when

these machines entered the mining market. As they were either from the USA or UK
manufacturers, the original patents were sourced and these provided an earliest available
marketing date for such machines.

Searches of the Intermeften helped locate other mines in Africa that may have employed
such machines or processes, but it became apparent that few instances existed of other mines
employing such technologies before Argent. Another source of information are back issues
of the British Association of Industrial Archaeologies jourriadustrial Archaeology

Review Also looked at were the back issuesnafustrial Archaeologywhich is the journal

of the American Society for Industrial Archaeology.

Secondary sources such as newsps, like the 1890St andar d and-hBld gger s ¢
on microfilm in the Audio Library of UNISA and mining journals, such as, t8& Mining

Journal- which around 1919 changed its name toS$##eMining and Engineering Journal

- helped with pictures othe plants and in some cases with descriptions of the plants or
processes employed at Argent. The SAMJ and SAMEJ journals became major sources of
data for both the 1890s and 1920s operations. An almost full set of the journals prior to the
1930s is kept irthe library of the Council of Geoscience and it is a valuable resource for

data on the early mining industry of South Africa as it began publication in 1890.

1.8 Organisation of the Chapters

Following this introductory chapter, Chapter 2 presents 4 analysis of the differences
between the UK and the USA in the basic training as an archaeologist and the implications
for further training as a historical or industrial archaeologist. This continues with a
discussion on the emergence of industrial arcloggy and how social theory has become
relevant to industrial archaeology. The discussion leads into the developments of theory and
methodology in modern industrial archaeology, followed by the focus on the Argent project

and its specific theoretical ap@ahes.
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Chapter 3 discusses the beneficiation processes of the TSM in the perielB988% was

a period of jostling between rival Randlords such as Barney Barnato, Hermann Eckstein,
Lionel Phillips and Alfred Beit. It was also when new techniques néti@ation would be

tried alongside more traditional ones and these are discussed in more detail in Chapter 4,
where the different beneficiation processes are analysed along with the capital costs and the
resultant profit or losses for the company owners.

Chapter 5 deals with the new era of mining starting in the year 1919. Why, when there was
a world economic depression, did the General Mining Corporation consider it the right time
to launch a new lead and silver mine? On top of such a risk, why dicatbe take the
decision to install so many new technologies in the construction of the plant and in
beneficiation processes and machines? As with Chapters 3 and 4 dealing with the 1890s
period Chapter 5 leads into Chapter 6 and looks into the new mipsyeéssing
technologies of the 1920s. This is followed by Chapter 7 which seeks to understand how
effective these new technologies were and analyses the costs and profits to the Transvaal

Silver & Base Metals company.

Chapter 8 moves into the social areblgy part of this thesis by firstly discussing the terms
compound and native location. The focus of the entire chapter is on the black mineworkers
at the Argent mine. How were they recruited? What jobs did they do? How much were they
paid? What sorts dbod could they have eaten? By understanding the beneficiation process
an attempt is made to fit the known number of workers at the Argent mine into potential job
categories in an attempt to give the hundreds of unnamed black mineworkers a third

dimension.

Chapter 9 moves into the detail of the surveys conducted on both the industrial and social
areas of the project. It also looks at the-sitbes and methodologies behind the choices of
excavation areas. Chapter 10 continues with specific details and qflaeech of the
excavated suBites, including a general discussion on the significant finds at eaditeub
Chapter 11 provides a statistical analysis of the five major categories of artefacts found
within the excavations. It also looks at the strappia sections of the two major
excavations and provides a horizontal analysis of the artefacts leading to some interesting
conclusions. Chapter 12 reviews the previous chapters drawing on the findings of each

chapter and taking the points into discussionorder to understand the relevance and
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importance of the findings. This leads into the final chapter where the conclusions are drawn
and stated.

One of the Appendices is the archaeozoological report covering the description and
identification of the comlete and fragmentary animal bones recovered from the
excavations. There is also an analysis and photographs of the significant finds of artefacts

from the various excavations. The last appendix lists the artefacts found and provides details.

Many of the quotes used in this thesis reflect an attitude of th&994 period when
derogatory names were applied or used when speaking or writing about the black people of
South Africa. South Africa prior to 1994 was a country with a number of desigaaised

to describe either a particular race or religious preference or possibly a region of origin, for
example in Colonial and pe§tolonial times Indians or Muslims or Cape Coloureds
(Lawrence 1994). Derogatory terms were not only applied by the \\dui¢eto others, but

was also used by Afrikaners when describing people from the UK or vice versa. Thankfully

in our modern South Africa such terms as existed and were used, have become illegal to use.

South African black people have for hundreds of ydmen defined by a tribal name, for

example Xhosa or Venda, but while these terms are not necessarily derogatory other terms
that have been used in the past are. One of these terms appears in some of the newspaper or
early journal quotes used in this tlseand it is the ternKaffir. In Arabic the word simply

means o6énon believerdo ®drediwoelrdi havGoedméantn
19" century it developed as a hugely derogatory term when describing black fddyziee

made a decision teemove this term from any direct quotes used in this thesis, but not to
change the quote too dramatically, therefor

the quotation marks.

22 https://public.oed.com/blog/worstorieskaffir/ (Accessed ori2 January 1019). Retention of the term,
even indicated by the |l etter 6kd is merely retain
be derogatory.
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Chapter 2

Reviewing Past Approaches to Industrial Sites and Developing a Theoretical
Framework

21 Introduction

Industrial archaeology has its origins in the Wm whereit spread to the USAnitially

it developed into a specific area of reseadistinct from the more mainstream historical
archaeology. The different avenues of archaeological training between the UK and USA are
briefly discussed in order fwesenthe primary differences of archaeological focus between
the two countries. Will investigate the evolution of industrial archaeol@gya distinct
systematic study in the academic woflitlis will be followed byan overview of the Argent
project and the theoreticahd methodological approachést will be followedin both the
industrial and social archaeology of this thesis.

2.2 A brief background to training as a Historical or Industrial Archaeologist

The American system afualifying tobecone an archaeologistvolvesinitial training as

an anthropologist and then further tramin the field of archaeology, whiéh the USAis
considered a sufield of anthropology. In comparison the European system is more closely
aligned to the discipline of histo(yohnson 2010:185The implications of thisirethatfor
archaeologists in thUSA the primaryfocusof study ison the sociaaspects i.e. housing,

food types and household utensils of a site, followed by the historical and more rarely, the
industrial aspects. In the Uit is the historical aspects that form the basis of stundlythe

social implications follow. Thereforén both countries,isce the late 1990¢herehas been

a realisation that there has to be a balanced study of social and historical aspects and that
with any site there is a context, an impact and an effect. In both countries this approach is
changing and in the discussion below such changes will be outksetheresearch
programmes should alwapgve a direct relationship with the theoretical approaches to the

study.
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23  The emergence of Industrial Archaeology

As with the study of history, that of archaeology is also defined by time zones. Thus as with
Neolithic, Roman or Medieval archaeology, industrial archaeologlyeirtJK focuses oa
cultural periodi the industrial revolutionSocieties all over the world have changed over
time, but no change has had such a profound impact on populdtiemsnovements and
methods of production as the®8&nd 19" centurydndustrial revolutiond  din the UK

and the USA, both of which had industrial revolutioaifeit 150 years apart, it has been
easier to create time frames thate r v ewindows® ob the repective industrial
archaeologies. As far back as 19A8torians were defining the industrial revolution in the

UK as néan affair of economics as wel | as

upon inventions, transpor t(Ashtdnil87a:n6xSeeama n d

a

(1993:9;f urt her stated Ahow it transformed the

specialisation, coordination and the rate of productikabadi 2001:78)

In reviewing the origins and development of industrial archaeawogythe last sixty years,
thefirst appearancef the term industrial archaeology print was in 1955 in an article in
The Amateur Historiamy industrial historianMichael Rix (Cossons 1973:19; Palmer &
Neaverson 1998:1pDver the years the concept of industrial archaeology has gone through
many growing pain®f definition, the most difficult of which has been definitige term

on d u s tiImtheaUKdn the mid1950sindustrial archaeology began as the saving and
restoraibn of eighteenth and nineteemdntury machinerylhe early approach to the study

of industrial sites, both in the UK and USA, was by groups of enthusiastic amateurs with
some involvementby professional archaeologists. The primary actafnthese keen
amateurs was to study and preserve the sites especially in th@©tflfing explarations
aboutthe operations of thesgtes was considered sufficient. The concept of broad research
guestions and a debate on the significance of the site in relation tofattees, such as

similar sites or machines, was not part of their rationale.

Martin outlines how, in both countries, national societies were eventually formed in the early
1970s- such as the Association for Industrial ArchaeolghA) in the UK and irthe USA
the Society for Industrial Archeology (SAMartin 2009.

! The SI A deliberately dropped thMartis2@@pnd fAaodo in

t

h €
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By the mid1960s, some professional archaeologists Haw as a possible area for
investigation noting however that it lacked a theoretical base and had no particular
methodology(Grant 1987:118; Palmer & Neaverson 1998:3). Johrstated that:

émost work in this area has concentrated
development of the technologies involved rather than the social and cultural
parametergJohnson 1996:12; Palmer & Neaverson 1998:3).

In 1968 Vincent Foley published an article in which he outlined his concerns and
reservations regarding the emerging field of industai@haeology (Foley 1968). The
following year Robert Vogel, i nviewgomtpilo N s e t
favour of developing the field of industrial archaeology, which primarily contradicted

F o |l assétongVogel 1969). will discusghe three main arguments thatgel raised

as they form some of the main foundations of industrial archaeoltgtwo papersy

Vogel and Foleydemonstrate the level ofantagonisnmbetween historical archaeologists

and those who supported the emerging field of industrial archaeioltige 1960s.

Foley (1968 believed that excavating was of primary importance and it was that activity
that defined you as an archaeologigbgel (1969),disagreed with this and felt even
archaeologists who only excavated occasionally, are still avldwsts.Foleyalso did not
believe thatarchaeology was about preservation of the site, implying that was not the
responsibility of an archaeologigtor Vogel, preservation was an integral part of an
industrial archaeological study. Thiydllit appearedhat Foley had reservations regarding

the lack of professionalism among supporters of industrial archaeology. He felt threatened
in his own status and that of thield of archaeology byit he i ncur si on of
amat e(Maged d4969:88). This, to some extent, mirrors the concept of industrial
archaeologists held by academic archaeologisteitJKin the 1960s. (Foley 1968; Vogel
1969).

One of the early concerns with the name of thefsube | d was t he witer d dir
very nature it seemed to imply machines, manufacture and procéssesdiscipline,
i ndustri al archaeol ogy dr aws i ts concl usi ¢
demanding an appreciation on the one hand of economic or social history or bg@grdp

on the other of a knowledge of mechanical or civil engineering, of metallurgy or
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ar chi t(€ossons 13 &19). Thuke industrial archaeologist uses a broad tablet of
disciplines to gather datblowever, it is now recognised that industrial gtiowhroughthe

agedo the present day is responsible for many sites of interest to industrial archaeologists.

The earliest Industrial Revolution began in England in the 1760s with the development of
the steam engine and its use in the new industriesimihg, iron making, pottery and
weaving to name a few. Canals were the first major mode of transport followed by railways.
By the 1840s many new developments and mechanised industries had been created
(Hobsbawn 19621999; Thompsoril966 Ashton 1977. In the USA, there were two
primary periods of industrial revolution with the first one being 18280 and a8rinkley
(2004259) terms itht he emer gence of the factoryo.
Revolution in the USA, was in fact similar to the Wkthat it started around the mid70s.

It was the rapid development of many new technologies coupled with new methods of
production, the growth of the railways, communications systems and electricity as well as
the growth of a steel making industry that fact became the catalyst for industrial
developmenin the USA(Freidel & Drewry 1970Hobsbawn 1999Brogan 2001 Brinkley

2004. It was not until diamond mining became mechanised in the 1890s, coupled with the
beginnings of a rail network, that Soutfrica can be said to have embraeedchanisation.
However, it was the gold mining industry that was the true catalyst in engineering growth
(LacourGayet1977; Muller 1993).

The industrial revolutions in the UK, USA and South Africa created sociaksaraong the

poorer echelons of the population. In the UK the transition from agrarian economies to
industrialised societies created a rich factory, mill or mine owner strata (Thompson 1966).
It also created large, poorly paid worker societies, who foadlex were just a means to
getting the products made or mined. Between these two classes you had a developing lower
middle clas$ those who became the foremen and the shift bosses.

In the late 19804990s academic historical and postdieval archaeologisia the UK

began taking an interest in the work that AIA were doing and many professional
archaeologists realised that industrial archaeologywa8sob | el v a movement
the industrial past but a discipline trying to urgland its meaning and its relevance to

mo der n ®aneer 2005:1 19t wds becoming a part of mainstream archaeqlaii

the involvement of newly qualified second and third generation specialists in industrial

Tt
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archaeology

Early studies of industaul sites inUK and the A have focused upon two divergent, though
interrelated fieldseither the industal or thesocial facilities Industrialarchaeologists have

sought to excavate and discuss the technology of a specific site. McCutcheon defines it a
thefief fects and remai ns of past(McCuicdeors t r i al
1983:162) By comparisonPalmer & Neaverson (1998:igfine industrial archaeology as

the fAisystematic study of structuresstridnd art
pasb Whereas, istorical archaeologists havended to focusohn he Al ocati ons ¢
life within industrial landscapéqNorris 2009:33)Palmer(2005:10)argued thafithe full

meaning of a site can only be extracted if the material evidisncensidered within a
framework of inference which seeks to establish social as well as economic and

technological significance 0

Thus industrial archaeology has evolved into a disciplined study of industry, one in which
the broader research agendaseafinclude both technical and social studresulting in a
holistic approachFor several decades there was a rivalry between the less academic
industrial archaeologisend the academtustoricalarchaeologists. Both were carrying out
parallel studiesf industry and achieving great rétsun terms of public interest

In the earlyl980sand 1990sboth inthe UK and the USAthere were a number of moves
to raise the importance of industrial archaeologhe focus was to definendustrial
archaeology both an academic and governmelavel, which included the creation of
legislation to protect such monuments with excavation protocols andexestation
curation(Starbuck 1980; McCutcheon 1983; Palmer 1991, 1994; Crandall, R ®aenell
2001; Martin 2009). In a similar manner the South African HegitRgsource Agency
(SAHRA) is responsible for archaeological work conducted in South Africa.

Ironically, this very move led to the questions of who is qualified to excavate rrals#ies
and what specialised training is needed to become an industrial archaeologist? Little
agreement could besached at the time among academics as to asnatimpassing
definition of industrialarchaeology (Starbuck 1980; Palmer 199A)as it systms of

production, transportation, the machines, the technology, the people or the places?
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Was industrial archaeology about the site remains, historical documents or the excavations
and artefacts?

Many of thearchaeological methodologiegere typicalof the processual approach to
archaeological siteand it was only during the development of ppicessualism in the
late 1970s/early 1980s that a potential new methagkamining industrial sites began to
develop(Swarepoel 2007: 2827). Suddenly, thartefact remainother than the machines
or buildings on industrial siteiad significancePalmer and Neaverson summed it up

succinctly

Preservation is only part of industrial archaeology, and its main thrust should be
towards the recording of arteta and structures and illuminating the context of people

at work in the pastPalmer and Neaverson 1998:3).

The 1990s was a period of changdJik and USA industriabrchaeologyln the UK and

USA anumber of professional archaeologis¢égyan writing boks or chapters on the subject

or on specific industriadites (Alfrey & Clark 1993; Schackel 1998almer and Neaverson
1998; Belford 2001; Cassella and Symonds 200&5uire & Reckner 2003005. Oneof

the most extensive studies was of an eadystrial landscapia the UK in whicha variety

of industries developed in a former agrarian setting and not ordxisted as industries,

but also impacted upon the social structures and development in the Ironbridge Gorge in
England. It was publisiieas a book by Judith Alfrey and Catherine Clark in 1993 as the
Landscape ofindustry(Alfrey & Clark 1993)

In 1998, Palmer and Neaverson publishatlstrial Archaeology: Principles and Practice
(Palmer & Neaverson 1998). This book was ground breakinipe world of industrial
archaeology as it showed that the field needed to seriously change direction in its approach
to understanding the meaning of the sites and machinery. In other, wonggeded to
broaden its outlook and take-board a more holigt approach to what the industrialisation

had created, changed or impacted ypowl this included such avenues as landscape, social

impact or human agency and material culture.

In 2000, Dr Marilyn Palmer was awarded a chair in Industrial Archaeoldbg atniversity

of Leicester (Gwyn 2009; Horning and Palmer 2009:9). This was pogsiblyivotal
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moment in bringing the formerly d6damateur 6 |
fold of archaeology. Many papers and books on industrial archaeologyfdllowed and

yet there are stildl debates and conferences:s
postmedieval and industrial archaeology. One stmfiference in the UK iB008 entitled

Crossing Paths or Sharing Track®cused on the compleproblem of which branch of
archaeology should be studying and conducting work on industrial projects. The papers
presented were from a wide range of practitioners of all three brancheshatology, as

described above, coupled with engineers, histoaadsheritage specialists. The overriding
conclusion to the conference was that théperceived animosity between the various
practitioners is largely illusotyand that,effectively, it doesnot matter who does the

research as long as itfi& well-grounded in thorough analysis yet contextualised on a broad
enough | evel to ensure that (Hdineng & Ralmerv ancy
2009:406).

24  Industrial Archaeological approaches in South Africa

In South Africa, sadlyhistoricd industry is rarely saved. An example is the tourist site with
the industrial remains of the beneficiation plant, albeit in a dilapidated condition, of the gold
mi ning village of addngal Sputh Afmidas Saditye syt opimiom thisp u m
entirevillage has lost, not only its previous charm, but also much of its miveritgage in

the overexploitationby a tourist industry. The seems to be tendency tdegally or
illegally destroyor bulldoze historical sites, even the site isnot to be éveloped® Many
historical buildings have been destroyed in Johannesburg in the name of p\MMgressd
industrialor historicalarchaeology to record such sites for posterity, even if they cannot be
savedReeks 2012 SouthAf r i c a 6 s mdatethackovdr B)iydarsyatyezy little

of these mines remain as tangible s&ed in some cases not even structural ruins

The history of some of the mines has been writkdéany of the mining or beneficiation
technologies were importdcbm Europeor the USA modified to local conditions or even
developed in South Africa and were possibly grebrebking, butthey have not been
recorded or researched. These technological developments should be recognised and who

better than industrial archaeologist$o are technically and historically trained.

2 iThe battle to rebuild Jodbur gos.0Mail&Guardiane5 | aundr y
May 2016.
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2.5 Theintroduction of Social theory intoIndustrial Archaeology

For many years domestic artefacts and signs of human existence have not been actively
sought on industrial sites. The whole complexifytechnicalsocial interactions has been
separated by those wishing to study the industry and those looking at the social structures
when in fact the two were parts of a much wider interrelated system. A seemingly common
feature of industrial period phagraphs ighatthey show a mine, a mill or a factory, but not

the associated housing for the workforce. This apparent lack of interest by the owners of
recording such housing for theirorkforce began to change in the 1980s in South Africa,
when historianr anthropologists iech as Callinicos (1981)Moroney (1982); Marks &
Rathbone (1982)arles (1988)Breckenridge (1990)Crush (1994); vail©nseén (2001)
Weiss(2011): Myers & Mosh@ska (2011) beggoublishing papers and books on the social
conditions of the black mine workers of South Africa

The transition or adoption of social anthropological techniques into historical archaeology
has hada clear impacton the scope of industrial archaeology the archaeology of
capitalism. It has led to a better understanding of capitalist industrialisation and its broader
impact on the underclassdso h n aokAd Archaeology of Capitalisfiocuses more on

how socieies changed their lifeways and skills, thamhow capital oppressed tinorking
classeqJohnson 1996)The iconic work by E.P. ThompsenThe Making of the English
Working Class covers a fiftyyear period; 1780 1830 (Thompson 1966} his wasaperiod

that movedaway from an agrarian economyg one where men, women and children were
forced off the land and had to seek employmfenin entrepreneurs, factory and mine
owners, to work long houyeften in poor conditions. It was the start of theviodass system

in the UK and |l ater in the USAInSouthAdricdbai r t h
similar rural migration among the black population was taking place in the 1890s. The
rinderpest cattle disease epidemic crippled the black ani Wdrimers, leading to many
deaths due to starvation not only in South Africa but throughout southern Africa. The
introduction of hut taxes on the black population, was primarily a means of coercing black
males to seek employment, on the mines, as asaifrcheagabour. Records show that
between 1910 and 194@ver 50% of the mingvorkerswere recruited from outside of South
Africa (Wolpe 1995; Beinart & Dubow 1995tarrington et al 2004)

The whole concept of industrial archaeology is thus ultim&i@sed upon an understanding

o
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of the relationship between the power of the owner of an industry and its workforce. The
power of the owner over the past three centundessoften been misguided tsligion, social
status andirom the mid19" century by athird force- money.The imbalance ofconomic
power in Europe created the conditionstfa development of early republicanism and later
basic socialism, which was to develop into classical Marxismd eventual
communism/Leninism in the $0century (Droz 1967:6268; Rude 1972:185; Stone
1983:118121 & 386388).

The 18"and 19' century housing within the Ironbridge Gorge are&taffordshire, England

- now defined as the birthplace of the Industrial Revolutiamcludesrows or groups of
houses tht often represeritesidential segregatiéas well as the developmesftsmall and
closdy confined areas of podnousing (Alfrey & Clark 1993 Hyde 1995:70).In this
example the lowest paid workers were housed close to the river and the differerdfranks
supervisory staff were housed progressively higher up the sides of the valley, often with
each social level gaining slightly larger areas of land. Similar stratification of houses can be
found in the Cornish and Welsh mining districts in the UK, ddftiog thesame periodit

is the sociaktratification in thdronbridge Gorgeareathat becamehe pointof interest to

the social perspective of my thesis and this is discussed in Chapter 8.

Orange (2008) partiallgaraphrasing (Palmer 2005) statldtindustrial archaeology:
€is concerned with the interpretation of
understand past human activity and secondly with a preservation movement largely
focused on the recording and description of individual buikling

Thisis evidence of a clear shift in the concept of industrial archaeology to include a degree
of interpretive archaeology. | do not believe this should be seen as a shift to, or an acceptance
of postprocessualism, but merely a realisation that soméhefgoals of interpretive
archaeology are relevant to the overall goals of modern industrial archaeology. In other
words it is one of the tools or theoretical approaches of modern industrial archaeology.
Casella in henAlderley, Sandhills projectdiscussed h e i mmadustrialisatién ard
de-industrialisation on working class rural EnglamdHer excavation of a domestic site
related to the copper working industries of Alderley Edge in Cheshire, made use of extensive
artefact analysts(Palmer2005:14;Casella & Croucher 2010).
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Theevolving approach, in the UK and USA, over the lastywarsor so in the development
of industrial archaeology has been a holistic approach to the studies of induitgsialn
effect it has broadened the peoof historical archaeology from social anthropology or social
history through archival documentary evidendield work excavations and artefact
analysis to include the study of the industrial process, the macharetthe technology of

a siteand itslandscape impact.

Aindustrial , o0 is the manufacturing or produ
produced and the conditions of the workforce? It is all of these descriptions, but it is also the
mines that produce the products from the grolthetransport systems required at all stages

of the industrialisation process and the infrastructure such as bridges and harbours that
supports such transport and manufacturing processes. The unique combination of the
modern approach to industrial archaeol@gydiscussed bfHardesty 1988fFord 2011;
Tumberg 2012 Cowie 2015) in which their studies combined the interconnectedness of
industry and daily social life, (Hardesty 1998; Knapp et al (1998); Cowie 2015:1) are what
possibly led the way to this holistic approach of industrial Sliesre isageneral consensus

that industrial archaeology a&bout an understanding of interrelated systems of economic
forces coupled with the technologies of a process, transport nstvamdk most importantly

the social context of those involved in the process.

A mine has a finite life depending upon the demand for or the availability of the commodity.
Thus the mining community as defined by Van Buer@002) is a fiperipheral work
setlemend. A point made by Van Beuren is the relationship between thosefipehipheral

settlement and those owning the means of productfan Bueran (2002:4)

éthe increasing soci al and geogrfaphic di
20" century western work settlements [who] lived elsewhere and relied on managers
and other middlemen to intercede for them. By distancing themselves from the
inequities and poor living conditions of the work settlements they owned, elites could

more easilygnore or deny responsibility for those conditi¢dian Bueren 2002).

2.6  Developments in Industrial archaeological theory and methodology

Palmersetouta 6 r esearch framewor kd f orninethetnasst r i al
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which she outlines a®cal points for an investigation; in effect, the primary questions or
methodological approaches to a st@@gimer 2005:14.7). In doing this shias highlighted
the principal concerns,and at the same time, a theoretical direction when seeking the

answes in an industrial archaeological study.

Palmer draws attention to links betwgaoduction and consumption when understanding
the workplaceand questionsyere there patterns of surveillance in the workplace and did
this amount to control of the workime? Sheemphasises the importance of industrial
settlement patternsindtheir involvement in determining class, status and identity. She
suggests that industrial archaeological studies should try to determine if a site is formed by
social control, paternalisrfior philanthropy. This aspect will be developed in Chapter 8.
Further shguestionsvhat impact did industrialisation have on the built landscape and when
exposed, what is the significance of the artefacts and industrial remains? The extent of
societal change also leaves patterns that can be recognas#uis be compared with similar
sites on avorld basigPalmer 2005:14.7).

Historical and industrial archaeologists now accept that historical documents and records
by definition- include plans, photographs and magsd provide alifferent perspective to

a site than that provided by the artefacts or structural remains. All are sources that are able
to confirm an analysis gorovide a different insighwvhich then needs to be discusse@rmaft

contradictory arguments are creafelddder 1994:111).

2.7  Development of an understanding of the Social Landscape at the Argent mine

In the social analysief the Argent Silver Mine in the 1890s and 1920s, one is faced with

the former period dispjéng characteristics of social stratification where a small group of

3 fSocial control is the enforcement of conformity by society upon its members, either by law or by social
pressuré. https://www.dictionary.com/browse/sociebntrol (Accessed on 16 February 2019).

4 Paternalism is defined as fAThe attitude or policy
affairs of a country, company, community, etc., in the manner of a father, especially in usurping
individual responsibility and the |liberty of <choi

5 fAPhilanthropy is thelesire to promote the welfare of others, expressed especially by the generous
donation of money to good cauéeittps://en.oxforddictionaries.com/definition/philanthrggyccessed
on 16 February 2019).
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capitalistsi the Randlord$ owned and controlled the productive resources of the mining
industry of South Africa. In doing so they employed workers who fell into a gerstegjory

of fiwor k iThe gvorking @asssirothe South African Republic (ZAR) of the 1890s,
and in the Union of South Africa as it was in the 1920s, was further stratified along lines of
racial separation, which prior to the period of Apartheid (Hi#49) wasdefined as
Segregation (LacouGayet 1977:295; Muller 1993:42485 465466).

When the Argent mine was-opened in 1919 as the TSBMlack mine workers were
recruited to work on the mine. This thesis will endeavour to investigate how they were
recruited, what employment positions were open to them, and how much they were paid? It
is hoped that the Company records will yield the relevant data or alternatively some of it

will be available through the Chamber of Mines archives.

In trying to undestand the lifeways of the black mine workers at Argent, anatydiseir

housing areas and associated middens, discovered during the initial land survey, will be
made.The almost complete lack of documentary records concerning the black mineworkers

at Argent underpins the importance of the archaeology of the foundations and middens of
their residential areas to provide sufficient data to determine part of their lifeways and food
ways. It is known thatthegol d mi nes operated Oolpmime compo
workers (Callinicos 1981)asan al ternative to the so calll
diamond mines. Segregation of the black mineworkers at the Argent mine will be explored
through the type and location of their accommodation for both the 1880d92a0s periods.

What is not known is what type of compound existed at the Argent mine antulhope

through documentary research aadchaeologicalexcavation this question will be

answeed

Terms such as O6soci al injusticed, Oéhuman ri
exist in 1920s South Africa. The social norm was to keep blacks and whites apart and
although the site more than likely kept to thegatial relationshiprinciples, it does appear

that the black mineworkers lived in a more relaxed environmesnen if it was a
paternalistic one where it appears everything was provided to them. These avenues are
explored in more detail in Chapters 8 and \Mhat has beeneadermined from the initial
documentary research is that there was not

and that Argent may well have been a social experiment by providing the black mineworkers
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more agency in determining their social structungthin the designatedhative locatiod
accommodation area. This will be explored in detail in chapter 8.

In developing the understanding of the black mineworker native location and the 1890s
black mine worker compoundf in fact the 1890s facility waa compound one is faced

with very few comparable South Afac works, either as disrtations or theses. Two such
works by Behrens (1999) and Weiss (2009) were used and their approaches to black

industrial worker or black mine worker were noted.

2.8 Conclusion

It is my intention to study the site using the techniques ofibdtistrial and historical/social
archaeology, but in a holistic framework as defined above. It will be a multidisciplinary
study utilising mineral processing technology, miningieaering, studies of tHandscape
andbuilt environment, historical and archival documentation, social history alongRith
satellite surveying techniques, excavations and artefact analysisgive effect to this
statement | will be followinghe appoach outlined byalmer(Palmer 2005:16), laking at

both the technological developmeaftthe mine and thdiving and working condition®f

the Argentblack miner workforce withirthe time periods

The industrial archaeological paof this thesis willlook at the technologies of the
beneficiation of ores in the 1890s and 192tswv they diffeed and what advances in

technologies can be seen

The details of the social conditions of the black mine workers on the minkeengththered

and examinedrom the excavations of the foundations of housing structuaed the
identification and classification of artefacts from the middens and possibly house
foundati ons discovered during the natve t i al
loc at i cerAdgentantine wilhalso be studiexhd is reviewed in Chapter 8 section 8.3

and discussed in Chapter 12.
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Chapter Three

The beneficiation and mining processes of the Transvaal Silver Mine
18891896

3.1 Introduction

This chapter and chapter 4 will look ahd discusghe mining technology at the Transvaal
Silver Mine in the latter part of the #%entury. The processes and machines that were
installed and used will be analysdthe mines and ming groups created in the late 1880s
in South Africa weremostly controlled by the famoufandlords (Wheatcroft 1985).
Consulting mining engineerand metallurgists trained in the USA ddermany were
considered to be leaders in their field and were apresgly hired for these positions
(Rosenthal 1970:178). Howevehe underground managers and skilled deep level miners
were generally Britislhr Germar(Callinicos 1981; van Onselen 200Ihese demographics

werereflected inthose employed at the Trans¥&ilver Mines Company.

From an archaeological point of view, very little of the 1890s building struatemesin in

2018. Surface surveys and some excavations were carried 20t 2n(Reeks 2012 he
datafrom those surveywas compared with theriginal historical mine plarisiating from

1890 and 1892They were found in the plans file darlow World Ltd Archives and
referenced by the name Transvaal/&ilMine When compared with the survey d#iare

was a high degree of compatibility. Both mine plans were incomplete and despite efforts to
find more plans, no additional surface plans afatelaterthan 1892 have been found.
Research into the mechaais beneficiation technologies of the 1880s/1890s has led to a
better understanding of what was a very young science and industry at that time in South
Africa. The two mine plans of the TSMere hepful in understanding the initial mining
operation and itbasic methodologyA re-evaluation of the buildings has been made with
specific focus on the location of the roasting and smelting,antvell as the black miner
compound By following clues in documents andrawing together independent, but

L BRA. Archives of H. Eckstein & Co. Plans File:
Plan of the surface and underground of the Transvaal SilveriMiBe0.
Plan of the underground of the Transvaal Silver Mii892.
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disparateihks, it has been possible tdentify andpropose a location for the roasting and

smelting plant

| made a significant find in the National Archives of South Africa, in Pretoria, some years
ago when four photographic negativesre found showingolur of the buildings of th€SM.
Thesewere taken in 1901/2 as part of a war damages dldine most significant of these
photographdor this thesiswvas the one showing the concentration plartich does not
appear on either of the mine plans. Howeteg, actual date of this plant has now been

establishedrom the newspaper reports and a close inspeofitme TSM company records.

The 1892 Gener al Manager 0s asiepresented detailoof e d
the surface development of theildings and the beneficiation equipment along with the
hoisting and pumping equipment of the mine. This led to a discqu&wiously unrealised

that the mine had &Cornish pit work or pumping arrangement, details of which are
discussed along with @wings of the equipmentVhat has been significant in this project

for the 1890s period was the availability of detailedords Often a make of machine or a

name of the suprocess was in the sources.

Many of the decisions regarding the treatment of the ore from 1889 onwards were caught
up in the boardroom politics of the compagyd from 1890 the partners of the holding
companyi H. Eckstein & Co. Although the mine had great potentiabkashamperedy

the process of continually changing its ore treatment methodology. This resulted in
substantial downtimes, +establishment of a workforce, and the short periods of actual
successful beneficiation of the ores.

3.2 The Transvaal Silver Mines(TSM)under t he contr olinl889 t he
to early 1890

The Transvaal Silver Mines company was formed or28feJanuary 1889t is not clear
if prospecting took place before or after the company was fqrie@arliest mention of

2 6Transvaal The JowheAfricaMMinirg Sodirnalol. 1, (3 September 1892), pp. 8686.

8 NASA, Pretoria.Depot TAB, Source CJC. Volume no 43, Ref. CIC79%laims for Compensation
British SubjecfTransvaal. Pretoria. Transvaal Silver Mines Limited. 12084.
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the deposit at what bete the TSM operation is in a letter re the discovery in July 1885 of
a new minerat This mineral was unique in South Africa at what became the TSM mine. In
1893 a bookrhe Minerals of Southern Afriadescribed the mineral crocoite, as occurring
at the T (Wilson-Moore & Wilmer1893:61).

Sources state that tiiflode had been prospected at nine points by winzes andcs\aaitis

this most probably included the prospecting shaffFebruary 1889 a brief report mentions

lead ore being fand with a higrassay of silve® It would appear investment in the property

was carried out at the same time as prospecting, because the Transvaal Silver Mines Ltd was
registered on 31 January 1889 with a capital of £Z0@) a considerablsum of money in

the 1880sappoximately £3 million in 2018 or R0 6 billion.

The first board of directors included the followingtableSouth African mining people:
Barney Barnato (chairman), the diamond magregevell achairman of the Johannesburg
Consolidated Investment Comupy (JCI) which he founded in 1889; George Farrar
chairman of the Witpoortje Syndicate (another silver mining compangYounder and
chairman of the ERPM Gold Mine, George Kynoch founder of an ammuaitidertiliser
company in UK and Southfrica, also a director of the Nevada Silver Mining and Smelting
Co west of Pretoria and S.\#amesonthe brother of Dr Jameson of the infamous Jameson
Raid and a director of the Willows (Silver) Minktd located east of Pretorigreeks
2012:71.7

It would seem fronthe 1889 newspapeeports that progress was swift in thevelopment
of surface winzes to test the quality of the-boely. In the quote there is, however, an error
i n the number o fmedtienetanhen it stai@Sévensmalbinclimeshafts s

4 Dawson, E, Chemical & Metallurgical Laboratory, Pretoria, ZAR. Letter to the Mineralogical Society,
London, O6Lead chromat e f MmemlogieladvtagaBne\olt 6 1886apdp, 27 Ju
18-19. Samples of the mineral were sent to London faalgsis and the results indicated the very rare
mineral species crocoite (PHQ).

5> BRA. Archives of H. Eckstein & Co HE 5 annexure 25: Report by TSM Wilkinson, A. 22 August 1901.
6 The Di gg 8Febrdary g8 s

7 Registrar of Companies, Pretorfile 01/00219/06, Transvaal Silver Mines Ltd, Registered 31 January
1889.
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are down to various depths of 30 to 43 feet on the western side, two to the wisgb émd
the east of the main vertical sifiwhi ch i s expl ained when Furl

below.

An incline shaft can still be seen iretharge sinkhole east of the main shaitcording to
the 1892 plan, it is probably winze number fEhis sink hole has been growing in diameter

over the lastwentyyears and it is most likely the result of near surface stopes collapsing.

The earliesofficial reporton the TSM was found ithe Johannesburg Public Library (JPL)

and was written by W.H. Furlongr the Directors of the Transvaal Silver MiHeAt the

time he was dand surveyobased in Barberton and wrote the report after two visitkeo

TSM, in July and in November 188@Plug 1990)! His report details the extent of the

mining development carried out on the prospecting shaft and the sinking of the new main
shaft measuring 1#. (4 m) x 6 ft. (2 m) south of the prospecting shaft. iderrectly

mentions three winzes to the east and four to the wkdhe prospecting shafin
contradiction toThe Digger® Newsincorrect report cited abovéle discusseghe high

inflow of water at a depth of 6fd. (18 m) and of it beingi20-30 000 galons per hour |,

further stating that the pumping equipment being delivered from the UK should easily
overome this inflow'2 TheDiggers Bewsr e port ed a O6power ful haul |
from the Sandycroft Foundry @dhenmpneiGiearlybei ng
Furlongeconsidered the mirgviable proposition as he details the average values of the ore

between 40 70 ozs silver/ton and running as high as 250 ozs/ton on the eastern winzes.

8 TheDi gger dblure &88%

9 BRA. Archives of H. Eckstein & Co. Plans File:
Plan of the underground of the Transvaal Silver Mid892

10 JPL Harold Strange LibranyTransvaal Silver MinesReport to Directors of Transvaal Silver Mines by
W.H. Furlonge, (2®&lovember 1889)Archive Ref 622 Silver Mining.

o aNvilliam Holl and fiomhttp:/bvang.al8.org/sRes/tefaultéilestFdrionge
W.H.pdf (Accessed on 10 October 2Q1Bttp://www.s2a3.org.za/bio/Biograph_final.php?serial=1008
on W.H. FurlongeAccessed on 10 October 2018).

12 Transvaal Silver MinesReport to Directors (see footnote number 9).

3 TheDi gger $duneNl88s.s


http://www.aols.org/sites/default/files/Furlonge-W.H.pdf (Accessed%20on%2010%20October%202018
http://www.aols.org/sites/default/files/Furlonge-W.H.pdf (Accessed%20on%2010%20October%202018
http://www.s2a3.org.za/bio/Biograph_final.php?serial=1008
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Although he discusses reduction of the oreewerberating ocupola furnaces, these were
notinitially installed

The initial opening up ofhe mining operation 1889 was through a long set of surface
trenches up to 3m deep in places. These are still visible today, amiigity east and west
of the prospect shaft atigelater main shaft over a distanceatsout 300m in each direction
The trenches proved the existence of ore and a set of surface winzes or istudifisds
descri bed i n Freddvaopeglde pospect ghafppears towave been a
single cage shaft, probably 3 x 3.5 ft. (8.9.1 m) andalthough now blocke@ m below
normal ground level, its position is visible on surface. Associated with the shaft are the
remains of a concreted area with some brick wallingstriikely the possible foundations
for the shaft headgear. The bricks are low grade,-haamtk surdriedor low firedclay type.
According toTheDiggerdNews the sinking of the main shaf8 x 5 ft. (2.4 x 1.5n) - was
planned for Septembé?

The original plan in 1889, for the treatment of ore, when the mine was under the control of
Barney Barnato anbis nephew Woolf Joghppears to have besnorting the ore by hand

and probably reducing it in size by hamaimmering/crushing (cobbing), to seate the ore

from the waste rock. This was followed by bagging the ore for shipment-magan to
Charlestown in Natal the nearest railhead for Durban before 1895 and then exported by
sea to Swansea in the UK for smeltfigVhen one considers that ax wagon could only
transport3.5 tons per time, one can imagine that transportation by such means must have
been a huge proposition

The first mention of a shipment of ore isan anonymous repgpublishedn TheDiggers
Newsin December 188%.The reprt states that the main shaft had hestadepth of 100ft.
(30m) and that the ore assayed@t5 0 % | ead and 75 o0zs of si

was shipped to Barnato Brothersliondono

14 JPL Harold Strange LibranyTransvaal Silver MinesReport to Directors of Transvaal Silver Mines by

W.H. Furlonge, (2®&lovember 1889)Archive Ref 622 Silver Mining.
15 TheDi g ger 2dAugust 1889.
6 TheDi g ger ssHBApM £9@ds

7 TheDi g ger g ®ectirber $889.
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It is not clear from the documentary evidemd® the first mine manager was and thus who
decided on the original hoisting and pumping equipment or the method of ore recovery in
the period 18894 8 9 0 . It may have been a member of Bz

cannot be confirmed.

At thefirst AGM of the shareholders, which was held on the 31 January 1890, it was reported
that Mr Jas Gay had been appointed as the new manager as he had extensive experience in
silver mining*® Biographical searches have been unsuccessful on Gay, but asvidaNe

and Colorado silver mines were major silver mining fields at the time, it is possible that as

he was an American mining manager/engineer.

The issue of Barnato purchasing shares in JCI using TSM funds was raitex ESM
Annual General Meeting. Whehe evidence of this misuse of funds by Barnatoraasd

by Eckstein, Beit and Phillipsdirectors of H. Eckstein & Co (later Rand Minésiit led

to ahostile takeover by these shareholders of Transvaal Silver Mines Ltd. and the removal
of BarneyBarnata and his control oT SM (Reeks 2012:734).

33 The Company falls under H. Eckstein & Co control inearly 1890

Once the hostile takeover by the H. Eckstein & Co was completed in early 1890, Lionel
Phillips, a senior partnesf the Eckstein Companyecame chairman of Transvaal Silver
MinesLtd. After the takeover of the company, the mine was inspectédrgrican mining
engineerHennen Jenning©ne year later at the AGM in 1891 he reported that after the
takeover by H. Eckstein & Cd@iThe mine waslosed down on the April 890 and the

Main Shaft allowed to fill up with water to the natural |&/€l

Hennen Jennings was one of a handful of experienced American mining engineers who came
to South Africa in 1890. He was a graduate of Harvard University in 1877, before working

on gold mines in California and Venezudlal1889 le was appointed as Group Gaiting

8 The Di gg &FebrdaryN89Qvs

19 BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by H. Jennings. February 1891:5.
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Engineer of H. Eckstein & C®.After the takeover of TSM from Barnato, he provided a
detailed report to the directors of TSM of the development of the mining operation, initial
equipment and mine building$ His description oboth the equipment anthe building
structures appesirto be what wason the site during the Barnatoperation.Jennings
mentiongione iron heagyear complete, 30 ft. (@) high, with two hoist cages and a 12 inch
Cornish pump which he cites as being on hand, but not in Tibés would imply that the
10 ft. (3m) high wooden headear described below was in use on the mainshaftn ni ngs 6
1890 reportontinues with the list of the primaiystalled pumping and hoisting equipment
as:

One 8 hp. Sandycroft Steam Winch. Héig drums.

One 6 hp. pumping engirfiecylinder 6 inch diameter, 12 inch stroke. Pinion 1ft., spur

wheel 5 ft. This operates: twdb inch Cornish Pumps, one with 3 ft. stroke and one

with 4 ft. stroke. One 16 hp. Sandycroft Boiler, supplied with heater.

A wooden headjear 10 ft. high two sheaves 3 ft. in diamet&r.

A drawing of an 1879 winch showhelow was foundi n Wi I | i amsé Perr a

catalogue®®
SMAKLL WINDING ENGINE,

Figure 8. Wi | | iParnarsFoundry Winding engine c¢1880. Actual details of this machine

were not recorded in the source but it is believed to be similar to the Sandycroft Winding
Engine installedat TSMWi | | i ams 6 Perran Foundry Co., Co
The Trewthick Society, 1986).

20 Biographical notes on Hennen Jennings on
https://www.s2a3.org.za/bio/Biograph_final.php?serial=1#8%essed on 18 February 2019).

21 JPL Harold Strange LibraryTransvaal Silver MinesReport to Directors of Transvaal Silver Mines
by H Jennings, (April 1890Archive Ref 622 Silver Mining.

22 BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by H. Jennings. April 1890:10.

2 Williams6 Perran Foundry Co., Cornwall catalogue,
1986.


https://www.s2a3.org.za/bio/Biograph_final.php?serial=1439
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Jennings in his 1890 annual repatated hat in his opinion the pumpingguipment was
undersized for the future development of the mine and recommended it be replaced with a
9 inch Cornish pump. He also mentions that he considéed?2 inch pump as oversized

for the pumping requirements. When describing the reduction of the ores, he recommended
the installation and use of 36 inch diameter roundvater jacket smelting furnadé He
furtherstated that use of a reveratory furnae to roast the ores had been used in America,
but that they were expensive to rulue tothe need for good quality fire brick, also both
types of furnace require good quality coke for their operation. These comments are
interesting because Jennings cadites them in his report in 1892, in which he recommends
the use of a concentration pl&At® It is thus very difficult to decide whichystem of
beneficiation he truly supportedis recommendation was to employ a skilled metallurgist
with a proven trackecord of treating similar classes of ore to &M, coupled with a

thorough analysis of the availability of good smelting coke.

In April 1892,Jennings stated that there was0DD tonso f o r e Taote thét gasars s 0
surface awaiting treatmentand approximately 3®00 tons more in undeveloped areas
between the surface and the 130f0 m) and 23Gt. (70m) levels?’ This would have been
enough to keep thevo smelting furnacegoing for 5 years without any further development

of the mine?®

3.3.1 The management of Otto H. Hahn as metallurgist and general manager 1890
1892

In early 1890 Lionel Phillips, chairman of TSMnnounced the appointment of Otto H.
Hahn bothas general manager and metallurgist to theMT $1ahn a German, had been

engagedn the smelting of lead and silver ores in the USA and Meficawenty yearg®

24 JPL Harold Strangkibrary -Transvaal Silver MinesReport to Directors of Transvaal Silver Mines by
H Jennings, (April 1890)Archive Ref 622 Silver Mining.

25 BRA. Archives H. Eckstein & Co HE 5 TSMAGM Report by H. Jennings March 31 18976

2% 6Tr ansvaaé¢ sT®e JowheAfricaMMining Journadlol. 2, (21 January 1893), p. 257.

27 BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by H. Jennings. March 31 18976
2% 6Transvaal Tha SowheAfricaMMinirey Sodirnalol. 1, (3 Septembet892), pp. 86B66.

2 BRA. Archives of H. Eckstein & Co HE 5 TSM2"Y AGM Report. April 9 1891:2.
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He had beemeneral manager of the Union Minera at Zimapan, Mexico and the metallurgist
for the Colorado Smelting Company in the UG2ell 2009:99)° Before coming to South
Africa he was involved in the smelting operation at the Kansas City Smelting and Refining
Company also in the USA at which he is said to have improved their smelting ptfocess
What became of Mr Jas Gathe previousma nager , I's unkno want On
Jenningsfor some unknown reason, effectivegsigned from active participation with the
TSM operation, although he remained as group consulting engineer to the H. Eckstein &
Co.3? As Jennings advocated the employment of a metallurgist one preswenesvas a
personal conflict with HahrHHahnwas to carry out chemical and metallurgical studies of
the TSM ores to determine the best and most profitable methods of reducing and smelting
the ores®® His proposals seem to revolve around both a direct shipofi¢he rich ores and

the erection of a smelting plant consisting of two reverberatory furnaces for roasting and

two blast furnaces for smelting the orebtse bullior**

Hahn believed the ore needed to be roasted before snteltteducehe lead and zinc-
sulphide level in the ore which hindered the smelting process. Thdustereated by the
explosives in the mining operatiodong with the fines created by the crushing operation
also needed to be roasted to form a clinker prior to smekisgvill be seen in the text
below, the starup of the smelting operation was beset with the probletaging to the
supply of quality local coke or at least that comparablguality to imported Welsh coke.
The imported coke cost more, which lowered ginofit levels of the firsh smelted bullion.
This became a continual topic dissensiorbetween Otto H. Hahand Philips and was

never resolved®

30 BRA. Archives of H. Eckstein & Co HE 5 TSM2"Y AGM Report. April 9 1891:2.
31 lbid.
32 BRA. Archives of H. Eckstein & Co HE 5 TSM3rd AGM Report. April 21 1892.
33 BRA. Archives of H. Eckstein & Co HE 5 TSM2"Y AGM Report. April 9 1891:2.
3 lbid.

35 BRA. Archives of H. Eckstein & Co HE 151 letters from August 4 1892 to October 7 1892.



37

TRANSVAAL SILVER MINES
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Figure 9. Transvaal Silver Mine Ltd. 1890 mine plaminderground and surface structures.
Some of the diils on the plan may be poor, due to the reduction from an Al size original.

The plan is reproducesk AppendiX2.0as a full A4 page copy

According to the documents/records thiee installed smelting b | a s t

ahdugasiessc e s 0

in 1891/2 and additimal buildings of notedsizes®® It was not apparent fromextensive

pedestrian surveys of tisée where the foundations for such buildings were located. Surveys

carried out since 2012 revealed the site/foundation material of the original 1889 blacksmiths

shop and stable, located in thwizefield north west of the shaft, however only scatterings

of broken brick remailfFigure 9) The 1889 gener al

manager 6s

miner single quarters were located and partially excavated in(R&bks D12).

Dewatering began in July of 1890 coupled with the redesign of the main shaft, pumping

facilities and development of the mining stopes and drifts on the 100 ft. (30 m) and 130 ft.

(40 m) levels’’ To overcome the high inflow of water a cistern chamber was cut at the 130

ft. (40 m) level. The report by Jennings mentions that the following equipment was

purchased and installed:

Pumping Engine (Ruston & Proctor), horizontal, high pressure, indicafiryp. at

half cut off, single cylinder 13 inch diameter, 24 inch stroke, with extra heavy fly

3  BRA. Archives of H. Eckstein & COHE 5 TSM2YAGM Gener al

37

Manager 6s

Report

BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by H. Jennings. April 189076
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wheel. In order to increase its power, and guard against breakage, a new extra strong

steel gearing has been ordered from England. This will allow sinkinglepth of

1000 feet, with present amount of water.

Winding Engine (Tangye), 28 hp. two cylinder double drums (independent) 54 in and

14 in, mounted on an iron girder frame.

Pit Work (Harvey & Co) 10 in. Cornish pit work consisting of 250 ft. 10 in. x 10 in.

pitch pine spear rods, plunger complete, T bob, and 2 Pitman rods (Figkr&1).0

Two (Frazer and Chalmers) stationary mtutoular boilers, 48 in. x 14 ft. with a 65

ft. [20 m] smoke stack, and all fitting®.

At the second AGMf the TSMin April 1891it was stated that redesign of the main shaft
had been completed and that they had abgub20 t ons o i atageossvalle gr a s

of £23000:4° Discussions centred on the shipping of the ore to London. The ore was worth

£26/ton andhe shipping costs to London wedS/ton.

It was further reported that the development of the mine continuedwitélithe main shaft

reaching a depth of 166 ft. (1) andthrough the development of stopes on the 130 ft. (40

m) level and of the incline winzethe orebody had been proved rich ove®Q0 ft. (304m)

laterally** The only negative aspect of the report was that development of the East lode was

halted due to a high inflow of water at 48 ft. (% and thus the need for larger purfips

The second A®I report (1891) also presented the first details of the producdipacity of

the mineunder Hahnand the expected annual returns once the beneficiationvpéann

full operation. Apart from the furnaces and roasters, the repamtionsthat the cost of the

rock breakers, additional buildings, blowers and all appliances including erectidd be

no more than £2000* Hahn stated in his report to the AGM thia¢ plant was expected
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BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by H. Jennings. April 18907

Ore stockpiled on stace awaiting treatment or shipping.

BRA. Archives of H. Eckstein & Co HE 5 TSM2"Y AGM Report. April 9 1891:2.

BRA. Archives of H. Eckstein & Co HE5 TSM2YAGM Gener al Manager 6s
BRA. Archives of H. Eckstein & Co HE TSMi 2" AGM Report. April 9 1891:2.

Ibid.

Report
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to have a capacity of 80 tons per day 00R8 tons peannum, providing an annual gross

product of £21MO0 of bullion from the furnaces and £830 from shipments of high grade

ore. The cost of each ton treated and shipment of the bullion to Europe was not expected to
exceed £6. This would provide an exmecprofit of £60000 for the bullion plus £4000

for the high grade ore shipp&dA detailed analysis of thactualcosts and productive

capacity is given in Chaptet and as will be seerdi f f er s significantl

predictions. Hahn stated that ¢hie notconsider the transportation of the product was

éof a very serious nat ur €@ tonspreperdnonthh at | ét
would result in the production of about 400 tons of bullion, to which must be added

the 200 tons of selected ore, kitay 600 tons per month to transport by ox wagon.

Each wagon will take about 3.5 tons, and therefore 175 loads [of ore and bullion per

month] would have to be removéd.

In reality Hahn only managed to produce around 700 tons of bullion and 700 tonk of hig
grade ore in one year, therefore he was correct to state that transport would not be a serious
problem. The real problem is that he never met his production target of 400 tons of bullion
and 200 tons of high grade ore per morithese values are derivé®m the calculations

carried out as part of Chapter@.course TSM was only one mine, and whenaoesiders

the needs of the gold mines and the citizens of Johannesburg and surrounding towns, it gives
some idea of the hudegistical ox-wagontransportindustry prior to the rail line being
extended from Charlestown tdohannesburg, The full rail link between Durban and
Johannesburg, was only completed in 182&meron & Spies 1986:177).

The need for fresh farm produce at the TSM mine became clear ttvbelGM report

mentions:

éthey had within the |l ast six months mad:
vegetabl eséhad been drawnéand from which

[employees] winter requirements had been furnisfed.

4 BRA. Archives of H. Eckstein & Co HE 5 TSM2"Y AGM Report. April 9 1891:2.
4 bid.

4 BRA. Archives of H. Eckstein & Co HE 5 TSM2"d AGM Report. April 9 1891.
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In theConsultigEn g i n,eepart besstatethat:

A piece of land, about 25 acres, has been fenced off, and in part planted with
vegetables of all kinds, which it is not possible to obtain otherwise, and a large crop
of mealiegmaize] is also looked for, as tigeound is well irrigated. It is expected that
this undertaking will be morethansselfu pp o *t i ng é

I n Hahnbés Gener al Managerdés report in April
acres under cultivation, mostly planted with mealreaige]. Thegrowing of vegetables is

only a moderate success; O0%he vermin getting

Livestock was kept at the mine and it can be assumed that this was a primary source of meat.
Each of the AGM financial weesptoacks (fwaoint t1e8rO C
item. The reports do not define the stock o
1892 mentiongia cattle kraal for cattle and shéép It is hopedsuch animalswill be

confirmedby the archaeological excavations loé timiddens of the compounds. It is already

known from pedestrian surveys of the areas that bones do exist. This aspect will be covered

in later chapters dealing with the social archaeology.

The underground development of the matehe 130 ft. (40n)level was based or
stoped sy s.t0Hisreportcontinuad ibyndgscribing the metholdene a drift or

tunnelwas diven along the ordody leaving aolid stripof lode about 2 m above the main

drift.

47 BRA. Archives of H. Eckstein &0 HE 5 TSMi AGM Report by H. Jennings. March 31 1892:7.
48 BRA. Archives of H. Eckstein & COHE5 TSM2YAGM Gener al Managerdés Report
4 bid. p 11

50 |bid. p 6.
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\

Figure 10. Arrangement of winding gear coupled with a pumping engine attached to a flat
rod and the Tee bob. Note although this shows a different make of engine namely R Hornsby
& Son Ltd the arrangement is the same as was installed at ARpgaries 1902:91).

At intervals of aboul5 m this strip was pierced and the lode mined outstoge omallery

about 46 m high above the pillar or remaining lode material. The 1890 mine plan (Figure
9) showinga longitudinal section of the mine gives some idea of timngimethod! Once

the lode material was mined out, a debel was put in above the mined out lode leaving a

2 m thick bed of lode to work on and the process of mining was repeated. Finally the lode
material remaining between the original drift and the-lswrels was removed. The ore and
waste was removed from the stopihareas along the drifts to the main shaft and raised to

the surface for treatment

An additional development on the mime1890was the installation of a 12 hp. engine to
supply poweand lighting. This was necessary because of the isolated nature of TSM, about

100 km from Johannesburg.was also necessary to equip the mine with a machine-shop

51 BRA. Archives of H. Plans file Plan of the surface anohderground of the Transvaal Silver Mine
1890.

52 Stoping ared part of an ore body opened up through tunnels and raises ready for mining. (Thrush
1986).

53 BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by H. Jennings. April 1891:6.
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with a | athe and dr i-Witha prcuaissaw berech al afrwiie nt er 0
W

required power. A blacksmitho¥ shop with t

Engine
T Bob Flat rod j

Spear rod \j n

Figure 11.Showing a detail of a T bob, engine, and spear rod at the pumping shatft.
(Davies 1902:115).

By December 189fhe smelting plant was in the process of being delivered to the Aine
report in theéSA Mining Journaimentions two water jacket blast furnaces, two reverberatory
roasting furnaces, two Baker blowers, Cornish rolls and a rock br&akederground
developnent of the mine was progressing well, with the main skafthing 300 ft. (9in)

in depth and a new level at 230 ft. (T being developetf

5 BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by H. Jennings. April 1892
% d'ransvaal ShelSeuthAfridsi Mining JoyrnaVol. 1, (5 December 1891), p. 161.

6 Ibid.
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A MEMORABLE MINING VISIT.

The above photo was taken ¢n the occasion of the visit of the late Lord Randolph Churchill to the Transvaal Silver Mines 45 years ago. In

n left to right): W. Perkins (metallurgist), A. Beit, (Sir) Lionel Phillips, A. H. Hahn,

the gathering of notable mining men are (rveadi b ! 3 L ,

Lord Randolph Churchill, D. C. Trull, F. J. Di . H. Jennings, H. Eckstein, J. B. Taylor, H. Pitt, W. E Parker (mine secretary),

H. Bettelheim, . Angwin (manager), Jacob Langerman (brother of Max Langerman). We are indebted to Mr. W. E. Parker for the
photo.

Figure 12 Historical photograph of the visit by Lord Randolph Churchill to the Transvaal
Silver Mines Ltdsometime in 189{Reeks 2012y’

In 1891 a visit was paid to the mine by Lord Randolph Chureti n s tfatharfas part

of his tour of @ARhode si$desctribednndis ISooen, MineAf r i ¢c a
and Animals of South Afride8B93, and it also provides a brief discussion on the silver mining
industry of thel890s (Reeks 2012).

When the picturé¢Figure 12)was used in previougsearch (Reeks 2012), timportance

of the elevated landing station at the main shaft and thelraesgle in the background was

notr eal i sed. | n Jenni n g slévated &g statop cdearly showver d e s ¢
in the photograph: fiaisdd d4fthbave droundgeves, ard trucks n =~ wi |

run over trestle work to ore dressifigors .0 °8

Jenningsdé | ast report for TSM was in March
cut at the 230 ft. level and repositioning of the 10 inch Plunger pump there from where it
had been located on the 130 ft. @) level. He also mentiongtie drawing lift that was

connected to the main pit work being extended down to the 330@&m) level in the main

5% 6A memor abl eThen$SAMinimgyand/Enginieerirdy Journéls January 1936), p. 695.

%8 BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by H. Jennings. April 1890:7.
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shaft> Further in his report Jennings also mentions that work on the East or number 2 shaft
had been suspended on 16 January. Howevdrdheot elaborate other than to say further
prospecting was needed when the company was

report for the same AGM was read, he seemed to indicate a more likely reason, namely that:

The ore struck in the East Logeoved so refractory that it could not have been made
available for smelting without machitigessing, and | therefore recommended to you
the suspension of operations on that mi

operation]t®

By July 1892 one of thb | ast f ur n &d¢ ® sv fwihdihé seeanah on@being
commissioned in October. In the short time that the blast furnaces were in operation the
report states that 360 tons of bullioasproducedyielding 1.2 tons of silver and 356 tons

of lead and it was stated that the actual smelting process was a S&tesslosure of the
smelting operation therefore appeatsange and no reason was given. Vgoyfrom the

original crushing and bagging pess to a smelting operation, albeit with the associated
problems of the cost and supply of coke, only to suspend operation of the blast furnaces after

a few months?

It was found that local coke was only marginally inferior in quality to imported coke and

thus to save cost$ocal contracts for supply were entered into. Ironically this supply became
dubious and the furnaces were shut down pending better supplies of local coke. This was
never achieved and the original local supplier was eventually takeutbby the company

for failure to supply as per eontract (Reeks 2012). Thsupply problem was something

which Hahn openly stated was not of his concerheasvasthe smelteP*Ha hndés repor

appears to be making excuses as to why the operation wasunatess.

% BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by H. Jennings. March 31 1892.

80 BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by General Manager. 8 April 1892:11.
61 To put a new or rbuilt blast furnace into production.

62 6 Tr ansv aal The&SouthvAdricas Miting daurna¥ol. 2, (1 October 1892), p. 14.

63 BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by General Manager. 8 April 1892:9.
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Hahn stated that Jennings had recommended that two water jacketed open top blast furnaces
be ordered, but that he decided to add two roasting furnacesstdpiherrise the lead and

zinc in the ore prior to going to the blast furnaces. Oneafte from the USA was the same

as Hahn had used at the Consolidated Kansas City Smelting and Refining Company, and a
second furnace was ordered from the Sandycroft Foundry Company in tfi& NiK
explanation was given as to why the order was split betweermtanufacturers, in two
countries.Hahn also talks of the difficultpf procuring firebrick for the furnaces. He
mentioned the world renowned Stourbridge firebricks that had been ordered from England,
but had arrived in a broken and unusable conditibmppears that he was eventually
supplied by the Bksburg and Vaal RiveBrickworks of Lewisand Marks®® TSM did make

low graddfired andunfiredbricks and some of these have been found in various excavations.
Generally they are unmarked and have a rodraggearance on all faces. They are also of

low strength and possibly only suitable for walls.

| believe, reading the reports and subsequent correspondence, thatabaerensiderable
friction and disagreement between Hahn and Jennkgstated earlreJennings resigned

as Consulting Engineer to the TSM in the beginning of 1B3the was still the Consulting
Engineer to the H. Eckstein & Co group, which in effect controlled the Transvaal Silver
Mine Co.

No remains of the smelter or roaster housexamples of 1890s fired bricks have ever been

found in the pedestrian surveys of the mine

éthe site of the Reduction Works was | oc
215 July at a distance of 700 yards [2h) to the nortkeast of the Main Shaff.
It al so mentions the cleaning out of the ¢
Knowing the approximate position of both the reduction wakd quarry has possibly

arswered the question as to where they were located. The distance and direction ties in with

64 BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by General Manager. 8 April 1892:9.
8 |bid.

6  BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report byGeneral Manager. 8 April 1892:10.
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the location of the 1920s slime dam and so it is proposed that the revhatnscturesif
any existed in 1919, were buried under the 1920s slime dam.

The reporby Hahnin 1892gives dimensions for th@astershed as 100 ft. x 84 ft. (3026

m). It was designed to contain the two reverberatory roasting furnaces each 75 ft. long x 17

ft. 23x5m)wide®” Al t hough Hahnods report thestrictarast s a
constructed for the smelting and reduction woakeart from the mention of its approximate

location, no surface plan dated 1892 or later has been found and therefore it is only
speculation as to the location of tieeluction worksBoth the roaster house and blast furnace
department had 60 ft. (1) and 100 ft. (30n) high chimney stacks respectivePpart

from the roaster department described above there was a crushing department in a building

measuring 40 fix 24 ft (12x 7 m), its location is also unknown.
Hahnds report provides details of the equip

¢ a 15 inch x 9 inch Blake Jaw crusher, a
x 12 inch face and a sample grinder. The Boiler and Machinery department was housed

in a building measuring 97 ft. x 37 {29 x11 m] and housed the two tubular Fraser

and Chalmers boilers. It also housed a Fraser and Chalmers 14 inch x 42 inch Corliss
engine(Figure 13)which supplied the power to two Baker blowers, a no 4 Knowles

feed pump and the crushing machin&t$?

Figure 13. Fraser and Chalmetsorizontal Corliss EnginéHawkins 1904:182).

67 BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by General Manager 8. April 1892:9.
68  BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by General Manager. 8 April 1892:10.

8 A conversion table dimperial to Metric measurements is provided as Appendix 7.0.
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Along with the construction of theduction works, a great many other structures were built
overthe same period and this may account for the shortage of funds foGeolerally the
buildings seem to have been of wood frames and corrugate sheeting. In 1890 there was a
black miner house/hostel measuring 13 ft. x 12 fix 85 m) and one 25 ftx 15ft. (7.5 x

45m |, but the only reference t owlhichshowsmpound
single building. The 1892 report states the construction of three blackeomeounds 29

ft. x 23 ft. x 5 ft. (9 x 7 x 2 m) and a fourth of the same size at the East Lode/Shatft. It is not
clear if the three compound buildings mentionedh&nnext page replaced the first building

or not. As will be discussed in Chapter 9 the description heteed compound buildings

ties in with the field archaeologyt is assumed that they were constructed in the same
location as those dating from th890s. A further discussion on this point is made in section

4.8 of Chapter 4 Unfortunately the 1892 mine plan (Figure 14) does not show surface
details.

By April 1892 the following additional buildings to those above were also erected according
to the1892 AGMreport by Hahn:

One general office 48fk 52ft. built of wood and galvanised irpwith lining of burnt
brick. It contains two offices, four bed
rooms and is lighted in the evening with electrititgy

One assay office and laboratory, 44 ft. x 32 ft., built of sandstone, and having brick
partition walls.

One dynamite magazine, 19 ft. x 16 ft., of sandstone.

One granary omealie [maizemeal store 40 ft. x 22 ft., of sandstone.

One warehouse for pplies, 40 ft. by 22 ft. of sandstone.

One scale house, attached to the weighbridge, 17 ft. x 13 ft. of wood and iron, with
lining of surdried brick. Contains office of weigh clerk and bedroom for same.

One bl ack hospital, witk19ft®ih pfsvood &and imod,s di s
lining of sundried brick. Contains ward for six beds, and two small rooms.

One cottage for Chief Fitter and family, 25 ft. x 23 ft., of wood and iron with lining of
sundried brick. Contains one sitting room, two bednsp and a kitchen.

One brick kiln, 22 ft. x 16 ft. and 14 ft. high, of stone and brick. Has a capacity of
22000 bricks, which are baked 50 hours.

One brick shed, 18 ft. x 100 ft., of wood and galvanised iron.
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One cattle kraal, 102 ft. x 54 ft., of stone, for cattle and sheep.

One tool shed at reduction works, 11 ft. x 8 ft. x 7 ft., of wood and iron.

One oil house at mine 12 ft. x 10xt7 ft., of wood and iron.

One blacksmiths shop at reduction works, 2& f20 ft., of wood and iron, with one

stone forge and brick chimney. This was an additional forge to the original two which
were described as: One Dbl acksmithds shop
contains two forges of stone with iron funsel

Three black mineworker compounds, each 29 ft. x 23 ft. x 5 ft., of wood and iron.

One raster shed, 84 ft. x 100 ft., of wood and iron.

One engine and boiler shed, 97 ft. x 37 ft., of wood and iron.

One engine house at east lode, 59 ft. x 20 ft., of veoatdiron.

One black mineworker compound at east lode 29 ft. x 23 ft. x 5 ft., of wood and iron.

One blacksmith shop at east lode, 19 ft. x 14 ft. x 9 ft., of wood and iron, with stone
forge and brick chimney.

The addition to t healswbtonstruetedrsiace.6Tbe boatdimg t er s
house is of wood and iron, and occupies an area of 175 ft. x 26 ft. It contains a dining

hall, two rooms for boarding house attached, and 24 rooms for 2 workmen each. The
kitchen, which is separated from the dirimgom by an open air space, is also built

of wood and iron, and is 22 ft. x 12 ft. x 10 ft. high.

Hahndéds report also |isted the existing bui
from 1889 to 1891. By adding these to the list above it is possibét tofgll understanding
of how complex the buildings at the TSM mine were by 1892.
One engine house, 100 ft. x 30 ft. x 15 ft., of wood and iron, contains boilers, engines,
fitterds room, and carpenters shop, and
One blacksmith gbp, 30 ft. x 30 ft. x 15 ft., of wood and iron; contains two forges of
stone with iron funnels.
One shed, 46 ft. x 16 x 9 ft., of wood and iron; used for storage of lime, cement, and
other rough goods.

One meahouse 12 ft. x 8 ft. x 10 ft. of wood anair, brick lined.

70 BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by General Manager. 8 April 1892:11.
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One house, 30 ft. x 26 ft. x 10 ft., of wood and iron, partially brick lined. Contained
old assay office, shop, and mealie store, and will be turned into additional living

quarters.

One building, 31 ft. x 25 ft. x 10 ft. of wood and ira@®ontains one room occupied by

groom, one stable and one store room. The latter will be turned into additional stabling

room as soon as new warehouse is ready for occupancy.

One stable, 19 ft. x 16 ft. x 9 ft. of wood and iron, formerly occupied by baward

house keeperdés horses, now by Companyds
One black mineworkers house, 45 ft. x 12 ft. x 9 ft., and one 25 ft. x 15 ft. x 11 ft.,

both of wood and iron.

One warehouse near reduction works, 9 ft. x 15 ft. x 8 ft., of stone and brickis€his

to be the dynamite magazine, but is now used for storing articles belonging to

reduction works to prevent their misappropriatién.

Mention of the cattle and sheep kraal
archaeological record of the bonessofic h ani mal s. Hahn aliso
presumed to mean a butchery or meat store. Its construction details mebémgitined
with brick. With the Highveld? summer heat it is unlikely that meat products would have
been kept for too long after slaughtering. No mention is made of a coldlsibtee mine

had electricity so it is quite possible that they may havesheal a facility to keep meat and

n I

me n

vegetable products fresh. A grist mill also indicates that they most probably ground maize,

or a portion of it to make a coarse meal fland sampMore detail on potential foods for

the black mine workers is given in Chep8.

The details of bui | di ninceases therderstanding of the

Hahr

complexity of the 1890s TSM site. Clearly there were many more large structures than

appear to have survived and the main reasons could be two fold. Firstlyn@sid

importantly, the reconstruction during the 191922 period destroyed any surviving 1890s

structures that where considered of little use or possibly were in the way of the new plant.

Secondly, it is known from historical records and the photograptdamaged buildings,

' BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by General Manager. 8 April 1892.

2 Highveld summer heat averages arouné82C but can reach as high as 35°C
https://www.worldweatheronline.com/johannesburgatheraverages/gauteng/za.aggsccessed on 5
January 2019)
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that many of the structures were destroyed during the ABgéy War of 18991902. It is
also possible that some of the structures/materials were removed by local farmers returning

after the signing of the 1902 Peace Treaty for tHeurkeling of their farm structures.

It is interesting to note how important the role of the Chief Fitter was considered in the early
1890s, in that he was provi dewhicwonsistedaf 6 c ot t

one sitting room, two bedroomemnd a kitchen.

UNDERGROUND WORKS
oF

TRANSVAAL SILVER MINES L®
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Figure 14. Transvaal Silver Mine Ltdl892 undergrounthine plan Note some of the
details on the plans may be poor, due to the reduction from an Al size original. The plan is
reproduced a8ppendix 30in a larger scale.

A report inSA Mining Engineering Journat July 1892 describes the smelting operation as
producing bullion bars weighing about one hundredwe(glitkg) and assaying about
1500zs of silver per toff.In Septembefd892an article was published in tisamejournal
presenting a very detailed report on the mifiee section dealing with the description of the

smelting plant, its operation arduipment and is copied in full below

The ore to be smelted is roughly dressed by sorting. This ore is then trammed down
from the shaft to the smelting works, situated about 700 yards to the north east of it.

7 6Tr ansvaal Thd SoutheAfricaMMimirg Sodirnalol. 1, (30 July 1892), p 785.
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The two smelters or watgaicket blast furnaces, are contained in a large building 45

ft. by 52 ft., entirely closed in. The smelting area of the furnaces at the level of the
tuyeres is 3 ft. 6 in. by 8 ft. 4 in. Each furnace has a daily smelting capacity of about
36 to 40 tons of ore, which yields from 7 to 9 tons of lead bullion daily. The fumes
from the furnace are drawn off below the charge floor, through a wrought er8tu

feet in diameter, which connects with a brick flue 8 feet wide and 8 feet high and 50
feet long, terminating in a dust chamber 25 feet by 32 feet by 12 feet, and through this
to a stack partly brick and partly iron, about 100 feet high. The airiblaspplied by

two No 5% Baker Blowers, which deliver into a large main pipe 79 feet long and 42
inches in diameter, which is connected with 12 inch supply pipes fitting into ten 4 inch
openings for the tuyeres pipes. The molten lead is drawn off frotmotibem of the
furnaces through an automatic tap, into a kettle, from whence it is ladled into moulds.
The charge floor is situated about 22 feet above the smelting floor, the furnaces being
of the open top type, with no iron hood covering them in. Thegehairthe ore, fluxes

and coke are raised from the level of the smelting floor at the back of the furnaces by
one of Reedybés double platform el evators
making up the chargie such as ore, various fluxes, coke.are stored in bins, in a
shed behind the smelté&r

It has been difficult to find a drawing of such a smelting blast furnace, hoveter book

by Eissler (1891), theris an advertisement f@ommons & Co., Londonan ore dressing
machinerymanufacturei with a drawing that matches the description abbva.bookby

Peters (1899) theits an illustration of an American design water jacket furnace which may

be similar in design to the omimstalled at TSMBoth drawings are reproduced o thext
page(Figures 15 and )6Figure 17 is included to illustrate the principle of operation of the
reverberatory furnace which was used to roast the ore to remove the sulphur content prior to
the smelting operation. T Hustratd® evaridug fyges af at al ©

elevators but it is not known the exact type of unit installed at Argent.

No drawing of the UK Sandycroft Foundry Co furnace has been found

“ 6Transvaal Tid SoutheAfricaMMinirg Sodirnalol. 1, (3 September 1892), pp. 8686.
Quoted in full as manminor details on the plant are revealed in the description.
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lnhla'-ll!lhh'i

WATER JACKET SMELTER.

Figure 16. Idealised sketch of a smelting house
with a Water Jacket smelter and charging floors
(Eissler 1891:435).

Figure 15 Example of an
American design water jacket
smelting furnacé€Peters 1899:267)
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Figure 17. Principle of operation of a reverberatory Figure 18.Front cover of
furnace for roasting the ore. The reflected heat roase e delevawrcatalogue
the ore’® ¢1880s (In GReekscollection).”®

5 https://www.911metallurgist.com/blog/reverberatfynaceon Principle of operation of a

reverberatory furnacef roasting the oreAlccessed on 17 Jan 2018).

6 Reedy, J.W. 1885. Elevators lllustrated Catalogue. Chicago, USA.
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In September 1892 an article in tB&MJdetailed how they charged the smelting furnace,

which is given as:

Coke 200 Ibs.; oxidised ore, 250 Ibs.; lead smalls [small particles], 8Q5rtm ore,
75 Ibs.; limestone (dolomite), 120 Ibs.; and slag 200 Ibs. Alternatively instead of the
slag and smalls a total of 1250 Ibs. of ore plus fluxes was’Used.

with the 1893 concentration plant building behifAd.

Apart from a hand picking operation at the shaft, once the ore had been trammed to the
reduction plant, one of the first operations appears to have been a primary crushing operation
using a Blakelaw crusher with a 15 inch x 9 inch jaw opening. It is likely that when the
concentration plant was commissioned in 1893, the Blake Jaw crushers Aomaed and
installed on the dressed stone foundations that still remain on surface Todaidea $
developed in 4.1 of Chapter kh the 1902 photogragRFigure 19) of the&oncentration plant

7 6Transvaal Tha SowheAfricaMMinirey Sodirnalol. 1, (3 September 1892), pp. 8686.

8 NASA, Pretoria. Depot TABSource CJC, Volume No. 43, Ref. CJC796laims for Compensation
British Subject Transvaal. Pretoria. Transvaal Silver Mines Limited.
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building that was found in NASA, two Blake Jaw crushers are shown aifréksed stone

foundation

Ha h 182 AGMreportstatedthat the Jaw crushers were dge break the larger lumps

of ore, limestone, slagnd iron ore to a convenient size for the blast furnddescrushing
department was housed in a building measuring 24 ft. x 40 ft. (7 x &Bdrgpart from the
Jaw crushersalso contained a set of @sh Rolls which were used as a secondary crushing
operation to reduce the ore to a size suitable for roastimg.crushing department must

have been located close to both the blast furnace building and the roaster Bilding.

Mention has been madd the Roasting operatioand a full description of the plant was
given in Hahndés annual report (TShMrogstener al
building was 100 ft. long x 84 ft. (3025.5m) wide and was located next to the smelter and
crusherbuildings Two reverberating roasting furnaces were constructed and they measured
75 ft. long x 17 1 (23 x 5 m)wide. They must therefore have been parallel to each other.
They terminated in a flue 5 ft. wide x 6 ft. high and 70 ft. I¢h& x 2 x 21 m)The flue

was connected to a condensing chamber 20 ft. x 25 ft. by {2 %t.8 x 4 m)high and

through this to a chimney 3 ft. in diameter and 60 ft.()$igh® From these descriptions,

apart from a detailed analysis of the machiramg processes used at the mine in 1892, it

has also been possible to illustrate most of the machines.

In September 1892 a lengthy three page article on the TSM appearedSA teing

Journal Apart from presenting details on the history, mine dewetg and operation, it

al so yielded details of the manadigeenamget at t
is Mr O.H. Hahn, a smelter of long and varied experience, formerly of the Pueblo Smelting

Wor ks, Col orado. Mr A n, ¢aatually hei was thehuedergnounde ma n
manageat TSMand latebecaméhe general manager of the ERPM gold mineMr Abl et t |,

[is] the assayer, and Mr Pitt looks after the cultivation of the éstate

®  BRA. Archives of H. Eckstein & Co HE 5 TSMAGM Report by General Manager. 8 April 1892.
8 6Transvaal TRa SoutheAfricaNMimirg SodrnaVol. 1, (3 September 1892), pp. 8886.

8 Ibid.
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It appeared that Hahn was not interested in his position asr&@eévdanager of the mine,
seeming to focus more on his role as metallurgist. The basis for this statement is a number
of letters in the private correspondence between Lionel Phillips and Alfred Bethe

London office. A letter from Phillips to Beit perted thati Hahn does not go
mined.82 Despite being General Manager and there being an Underground Manager it would
bestillben or ma | practice for a person in Hahnos

to time.

The «c¢ompany Glsut thkemeltisgi fusnacestdown after running for only a few
months operation, created a depressing effect on the @iz Because of the excess of

ore on the surface it was decided to temporarily suspend further mining development
operations. They litaenough coke to keep the roaster furnaces in operation to treat the ore
stored on the surfacklaving done that, they decided to start smelting agairthbatound

that they did not have enough coke to run both the roaster and smelters. The period around
the end of 1892 is rather confusing in that the press releasesgodicatingthat a local

coke supply has been fourtd local coke was becoming more erpwe and the smelting

would be stoppedf 8° 8 No mention is made of a cut back in staff levels, but it has to be

assumed that it occurred.

The eventual collapse of the smelting operation at the TSM was mainly due to the cost of
imported coke or the lack @ocal coke. When coupled with a small fallthe international
prices of lead and silvea lower profit margin was realised and this was seemingly laid at
the feet of Hahn.

It was also said thadahnhad resisted bringing qualified smelters and erasio the mine

feeling instead that he could train local pedplsomething he never managed ta®do

82 BRA. Archives of H. Eckstein & Co HE 149 19 March 1892:9109.

8 &inanci al an dheGeuthéfricad Mirihg Joerrsifol, 2, (1October 1892), p. 6.
8 Ibid.

8% 6Transvaal The SoutheAfricaMMimirg SodrnaVol. 1, (29 October 1891), p. 69.
8% o6Transvaal The QoutheAfricaMMimirg Sodrna¥ol. 2, (21 January 1893), p. 257.

8% 6Transvaal Thd QowheAfricaMMinire Sodirnalol. 1, (10 September 1892), p. 886.
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However, while these reasons may have been valid, there was an even more serious reason
which is described in the next paragraphs and which eventuatyHahn his job at the
TSM.

In the 4" AGM report of March 1893, it is stated that the production of local coke was
inhibited by the lack of proper production facilities. It further stated that an investigation by
the general managérHahni found that he ore contained a higher percentage of sulphur
actually 8%- substantially different to the 3% he had first calculated. H&dwedthat to

deal with the volumes of ore with the higher sulphur content would retpnrenore
reverberatory roasters at@st of £20000, coupled with higher volumes of fluxes, which in

turn required greater heat and thus higher volumes of coke per roaster, thus making the
process farmore expensive and therefoless profitable.lt appears that despite the

c hai r ma rfod the cpompany lsa@ng gained the services of Hahn two years earlier, he
became the o6fall g UAdetter fioenrPhilliphte Begt statefl € ens f ai |
we shall be bound to keep Hahn until the end of Ma&hrfless he resigns voluntadl§?

Clearly there was a significant breakdown in relations between Phillips and &abn the

back of the |l etter was a handwritten note 6

The fact thaHahnhad miscalculated the percentage of sulphur in the ore and his solution

was more capital expense to the mine, this idea did not go down well with the Directors and

is seen as the primary reason for his apparent disnoissaignation in March 1894. Itas

stated in the AGM report for 189 pr i or ¥ whenAhe agreemeit between the
Company and the late General Manager, Mr O.H. Hahn termindtétdis interesting to

note two of the comments in the personal mail between Lionel Philthairmanof TSM

-and Al fred Beit in the London Office as th
forHahn fHahnodés extravagance and i ncod'p®br!l ity
visit only confirms our s us p neanmanager,beshast o Mr

8  BRA. Archives of H. Eckstein & Co HE 5 TSM4" AGM Report by General Manager. 9 March 1893.
8 BRA. Archives of H. Eckstein & Co files HE 149 p. 869 R&cember 1891.
%  BRA. Archives of H.Eckstein & CoHE 5.TSM 5" AGM report. 29 March 1894.

% BRA. Archives of H.Eckstein & Co HE 151:130 16 September 1892.
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made an unpardonable blunder as a metalldrgfigt comment from Phillips on finding out
about the incorrect analysis of the sulphur content in the ore

34 Wertheman takes over from Hahn at TSM in 1893

In February 189an article in the SAMihentiorsthe arrival and appointment on a one year
contract of anew General Managa¥vir E. Werthemari® It appears that Wertheman was on

some sort of retainer from at least September 1892, because in a letter to Beit, Philips states:

édirectly Wertheman saw the mine he said
you smelt here or not, you must concentr e

for a concentrating plast.

After being employed by TSM, Wertheman was sent to&mhto oversee the manufacture

and shipping of the new concentration pldhtmust have been at some time between
February 1893, when Wertheman arrived at the TSM, and June of the same year when
installation of the new concentration machinery began, t@tnew building for the
concentration plant was constructed. Installation of the equipment was comiplgteting
commissioning, by miGeptemberl893%° By October it was stated that the plant had
exceeded expectatiofsBy November it was producing weten 400 and 500 tons of

concentrates monthfy

There were two articles published, on different dates, inSthklJon the concentration
process and equipment installed at the Argent mine in 1893. The relevant portions of the
articles have beepartially reworked into one contiguous description of the process.

Explanatory comments have been added where necessary.

%2 BRA. Archives of H.Eckstein & Co HE 151:184 7 October 1892.

B O6Financi al &The8auth Afican Miviog Jeusndlpl. 2, (4 February 1893), p. 290.
%  BRA. Archives of H. Eckstein & Co HE 151 p. 184 7 October 1892.

% 6Transvaal Tha SowheAfricaNMMinirey dodirnalol. 7, (23 September 88), p. 906.
% 6 Tr ans v aEhe Sobth Africaa Miding JournaVol. 3, (14 October 1893), p. 22.

% 6 Tr ans v a dhe S&th Afiicarr Mindhg JournaVol. 3, (11 November 1892), p. 195.
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The ore as it arrivel from the stopegwas] dumped into a main receiving bin, fromhere

it [pas®d over perforated feeders into Lilhrig stdmreakerd 8 [ This machine has not been
found in any textbook of the time and it should possibly read Blake Jaw Crughensthe
jaw crushershe ore went tthand selection process to remove waste rock from thé die.
crushed org¢wasthen]re-crushed by passing it through a pair of co&senishrolls. The
crushed product from the roligas therelevated into a set of sizing trommels. The different
sized oreqdresulting] from each tommeb,®® fi éservel to separatdit] into five distinct
sizes0.1% fiThe fine pulp from the classifying trommaeiss therconducted into hydraulic
classifiers, which separateut two product8i [a coarse and fine grad®f The coarse

product wageturnedvia elevatorgo the Cornishrolls; andthe finer product wagassed

onto LUhrig vannersThe intermediate sizésom the trommelgasgd fion to the jigging

machines whichwverearranged in series, each machives specificallydesigned tdreat a

given clasgor grade]of pulp. The[resulting]slimeswere passedverLihrig vanners. The
concentrategwere] collected, whiet h e 6 mi wkmr élévategl,and once morgut

throuch two fresh sets of rolls, arslibjected to precisely the same prooess[| as descr i

above]'0?

The 3 June reference states after the hydraulic classifying process that the finer product was
passed to:

Steiner 6s tabl es, whi ch ar e practically
concentrators. These consist of endless travelling belt like a Fruerylantwith side

percussion, the pulp, however, being delivered on one side of the belt, and the
concentrates and waste taken off on the other, instead of the ends as on the Frue

Vannerto3

% 6Transvaal ThdSbuwhefricarvlining 3odrnalol. 2, (3 June 1893), p. 564.
% bid.

100 6 Tr ans v a dhe S&ith Afiicarr Mindng Journa¥ol. 2, (10 February 1894), p. 286.
01 6Tr ansvaal ThdYoutheAfricaMMinirg dodirna¥ol. 2, (3 June 1893), p. 564.
1026 Tr ans v a dhe S&ith Afiicarr Mindng Journa¥ol. 2, (10 February 1894), p. 286.

03 6Tr ansvaal ThdaYoutheAfricaMMinirg Sodirna¥ol. 2, (3 June 1893), p. 564.
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Despite rigorous attempts to find detaikad A St ei eeop fHBbGI harzo tab
above, none has been found. However, by chance an old book on the dressing of minerals
dating from 1909 by Henry Louis was found, and in it were details of a Bifbimin

bumping table. As the report above is by a jourhdlibas to be assumed that he got the

names transposed and incorrectly spelt.

Figure 20. Bilharz-Stein bumping tabl@_ouis 1909:362

A picture of the BilharzStein bumping table or concentrator is shown al@&igure 20.)
Bumping table is assumed to be an early ter
he states rather interestingly thatthéhrig Vanner is practically identical with the Bilharz

Stein tablé words that seem to repeat the press repdtaflunel893 and quotedn the

previous pagéLouis 1909:361). Moreletails on the Lihrig Vanner machine are given in

Chapter 4Another source describes part of the plant as consisting of:

The concentrating machinery itself has been supplied by Carl Luhrigresiden,

through the Lihrig Company. In addition to two pairs of rolls, screens, elevators, and
sorting appliances, it comprises 16 jig
supplyédrawn solely from the mine and is

thevanners and Spitzkasté?f.

This is the only mention oh &pitzkastet but it defines a type of hydraulic classifier

machine ad nmore details on this machine are giverCimapter 4By November the g@ss

104 6 Tr ans v a dhe S&h Africam Misirdy,JournalVol. 2, (10 February 1894), p. 286.



60

were reporting that the management were very happy with thauptaftthe concentrating
plant and they also mentioned that the plant was producing 400 to 500 tons of concentrates

per montht® By February some idea of daily average production washpess

The concentrates after collection are dried and sacked, each bag containing 1
cwt éthe | atest returns showing that 250
concentrates produced amount to about 25% of the total tonnage dealt with thus 2500
tons ofore producing about 600 tons of concentrates. The concentrates on arrival in
Europe are sold to Germany to one of the largetre@ing establishments at
Metternich or Aixl a Chapel |l eéBetter prices can

Swanseasmelter in Wales}°

The newspaper report also mentioned thatcompany had experimented with running the
concentration plant at night. Thesults were not favourable, due to operating costs at night
being doubled. Additional operating problems suchkisibility to close monitoring of the
machines in restricted electric lighting conditions, coupled with the need for downtime at
night to maintain and overhaul settings on the machines reduced feasibility. It had been
found that these additional problems were not countered by an increase in producfbutput.

It was alsomentioned in the same article that Mr Wertheman had endeavouredomi¢h s
success, to train the black miners to operate the drills single hansied one man not two

- on each drill. This idea was aimed at reducing mining costshendumber opersonnel
needed. It was countered with an increase in the rate of payefaritiers involved. Other
aspects of improving mining efficiency was the offer by Wertheman to pay the miners more
per day if they drilled three holes 30 inct{fé60 mm)deep instead of the normal two holes

in one shift. This action of trying texploit the black miner to carry out more mining
operations was perhaps way ahead of its time. It indicates a desire on the part of some

managements timcrease productivity as a way reduce costs and improve profits, but at

105 6 Tr ans v a dhe S&Gith Aficar Mindng JournaVol. 3, (11 November 1892), p. 195.
106 6 Tr ans v a dhe S&ith Aficarr Mindng Journaol. 2, (10 February 1894), p. 286.

107 bid.
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the same time Wertheman was willing gzognise the acceptance by the black miner for
the changes, by paying more for the wttk

As stated abové&Vertheman was employed on a one yatractalthough LionePhillips,

the chairmanof the TSM,tried to convince him to staynoPhillipsindicated thatehoped

to make further arrangements with Wertheman about such a decision as he would be difficult
to replace®® Phillips was not successful and announced that Wertheman was due to leave
the company at the end of April 1894 It is not clear whomanaged the mine and
concentration plant between April 1894 (when Wertheman left) and March 1895 when all
mining and beneficiation processes were clakaan.

The 6" Annual General Meeting was not held as per normilarch/April of the year, but
wasolilred over o to November 1895. The reason
of sales for all of the ore and concentrat
operation, both mining development and ore processing was stopped in March of E95. Th
report was for a period of 15 months of operation as a producing mine. It was explained by
Lionel Phillips, as chairman for the meeting that the world price of silver and lead had fallen

to such an extent that it had made the operation of ¢ uneconmic.!!! It was decided

to stop all dewatering of the mine from March 1895, because of the cost of running the
pumps. The result was that mining operati ol

mai ntenanced form of oapaeetkeraatihemné?>under the c

It should be realised that the world price of silver was significantly affected by the collapse

of the world market for the metal due to the repeal of the Sherman Silver Purchase Act of
1893in the USA (Brinkley 2004:526529). This marked the beginning of an economic
depression in the United Statess he s o c al | e danditRisaescalated tofsucll 8 9 3 0

108 6 Tr ans v a dhe S&ith Aficarr Mindng Journa¥ol. 2, (10 February 1894), p. 286.

109 BRA. Archives of H.Eckstein & CoHE 5.TSM 5" AGM report. 29 March 1894.

10 6Tr ansvaal Thd SowheAfricaMMinirg JodirnaVol. 3, (7 April 1894), p. 412.

111 BRA. Archives of H.Eckstein & CoHE 5. TSM & AGM - Directors report. 29 October 1895.

112 bid.



62

an extent that it had a negative impact on world trade and mining froral B8&3 (Brinkley
2004526-529).

By the beginning of 189éhe Transvaal Republic (ZARyas in turmoil due to the failed
Jameson Raid. The result was a tremendous disruption in the mining industry of
Johannesburg and in May 1896 a list of compdingctors, who were involved i the
Reform Committee, was published The Reform Committee members were arrested,
imprisoned and put on trial and this effectively crippled the mining industry of the
Witwatersrand fomonths. Among thdirectors listed wereionel Phillips, George Faar,
Samuel Jameson and H.A. Rogers. All four were directors of the Transvaal Silver Mine and
although the mine, as an operation, had effectively closed down at thistseagempany

was still listed. No records of an AGM were found for 1896 and it supned that one was

not held due to the arrestibie Director{Reeks 2012:3).

In August of 1897 the'BAGM of the Transvaal Silver Mines Co. was held. It was stated in
the AGM report that the balance sheet covered the year ended December 1896iestd the
six months of 1897. It was reported that the economic conditions which had prevailed in
1895 were the same over the past two years and that the mine was still under the control of
a caretaker. This situation continued a further twoyears, up tohe start of the Anglo Boer

War in 1899. The only expenses of the mintognpany were the cost of the caretaker and
the payment of rent on the portions of the farm Dwarsfontein worked by the coffdfy

The Transvaal Silver Mine Co Ltd., was in existenggil 1909, when it wadinally
liquidated It never produced any more ores, bullion or concentrates after its operations were
suspended in March 1895, although some tribute mining was cartibg asmall company

in 19089, the details of this operatioare outside of the scope of this thesis, but were
discussed iffReeks 2012316

13 61 mpr i s on eThe $vuth Adrican Minisgdqurnalol. 5, (9 May 1896), pp. 61818.
146 Tr answera | MTB8 Hosith African Mining Journalol. 6, (28 August 1897), pp. 1044045.
15 6Transvaal Tha YoutheAfricamMMinirg dodirna¥ol. 7, (3 September 1898), p. 997.

6 6Transvaal Sil ver Th¥Sonte African Manig Jowrna) (1% Mardh 4908, P.,16.
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35 Conclusion

In the 1890s, the mine whilst very rich in lead and silver, appears to have been poorly
managed, not only at local level, but also at head office diractevel. Tensions between
American and German mining engineers, while not obvious, can be inferred in the references
found in TSM company reportBerogatory prsonal commentbout Hahrwere found in
correspondenckbetween the chairman of TSM, Lionel Phillips, and various parties. These
tensions ultimately led to changes in both the mine manager bameficiation

methodologies at the TSM, resaod in the financial failure of thenine.

In the next chapter a more tdded study will be made of the machines used in the
concentration process, coupleith the threelypes of beneficiation treatment of the ores

and an analysis of the capital costs and the profit or losses incurred by the TSM. The chapter
will also look in detail at the staffing levels reported in the various sources over the six years
of it being an operating mine. This will be done with an analysis of the compound structures
in an attempt to gain an idea of how big the 1890s compound structures vietbeke
structures which will form part of the social archaeological field examinatiodater

chapters
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Chapter Four

Analysis of the beneficiation machinery of the concentration plant ati

cost structures of the three beneficiation processes 188896

41 Introduction

Apart from presenting a more detailed narrative on the individual concentrating machines
and sub processes, this chapter will look at the costs of each mbttesses in the life of

the mine. The overall profit or loss of each process and thus the financial success of the TSM
in the 1890s will be analysed.

Between 1889 and 183Be ore was treatdd three distinct beneficiatn processes. igh

gradeore, withan assay valuef leadat > 50% andsilver at > 500zs/ton was considered

rich enough to shiglirectly o the smelting plants in Europé&ruscott (1923!) presents

some facts regarding the value of ores acceptable to smelting companies. $e statal
6content as | ow as 30% may be accepted for
506 0%. 6 This gives a clue as t @0%nNdagatthdre hi ¢
TSM, being galena or lead sulphide, were shipped without aisyt®meatment other than
crushing and bagging. I n 1891, Li onel Phil |l
ore they were shipping was practically base bullion, as it contained about 70% lead and 90

ounces of Silver per tonod

As was discussed in thegvious chapterHahn put in a smelting and roasting process
designed to dsulphurse the ore (roasting followed by smelting the ore to produce

enriched bullion which was shipped askgflingotswith an assay value of around 72% lead

and 72 aoncessilver / t on. Hahnos beneficiation pl ant
concentration plant before the roasting operation. This weakness precluded the mining and
conversiorof thefull range or ores from thiewer to medium grades of ore as they would

have been uneoomic to process due to their lower silver and lead values.

L BRA. Archives of HEckstein & Co HE 5 TSM 2"¢ AGM Report. 9 April 1891.
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To overcome this and be able to sell the lower grade bresus r eal i zi ng t he
economic potential, the lower and some of the middle grades of ore had to be concentrated
before smeltig. This technology was installed by the last manag®ertheman in 1893.

His idea was to enrich the poor to middéeel value ores to a higher assay value and thus

createa more saleable produdte concentrates were dried, bagged and shipped tod=urop

The 1880 to 1890s period, in the world mining industry, was when there were a number of
innovative ore dressing inventions, machines that improved crushing and separation of ore
particles from waste or tailings. These early concentrating machiassnstalled by
Wertheman- by comparison to modern techniques were not necessarily efficient in
producing a pure product, but for the 1890s the impact on thedegebnomic returns was

enormous.

4.2 An explanation of some of the machines and processes used in t#90s
concentration process

To assist with an understanding of the processootcentration as installed by Wertheman
aflow diagram of the process has been created (Figure 21), coupleanettplanation of

what the machines did.

In many cases these machines have been superseded by shdH@rocessesand/or
machines and in fact most of the 188@mnufacturers no longer exisithough the principle
of the varioussubprocessesio. Wherepossible, illustrations of the machines or similar
machines to those described, have been includiukiohapter

In both the smelting/roasting plant, and the later concentration plant, the first step was the
same- primary crushing. Hahn mentions thee of a Blake jaw crushéiwWhenthe ore
reached the surface from undergroLihé large piecesere reduced to a more manageable
size,essentially a machine replate sledge hammer.

2 BRA. Archives of HEckstein & COHE5 TSM 29AGM Gener al Manager ds Report
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SCHEMATIC FLOW DIAGRAM OF THE 1893 CONCENTRATION PLANT

Figure 21 Schematic flow diagram of the concentration plant @nft8M 18931895. It is
based on the known items of equipment purchased by Wertheman, along with various
engineering journal articles (as quoted). The sizes shown on the trommels and Cornish
Rolls are hypothetical but are based on flow diagrams in vatéatisooks. Truscott,
1923;Richards & Locke 1940Thebold numbers in brackets refer to the number of
machines in the references. It is unclear if there was more than one hydraulic classifier. It
is however mordikely that there were four classifiers feeding the 16 JigséR.Ho&l and

M. Dworzanowskiat School of Chemistry and Metallurdyniversity of the
Witwatersrangd20177 pers comm. 15 May2017) (Diagram drawn by G. Reeks)

An early description of hisdmeficiation plant mentions the ore being fed fiitdhrig stone

breakeso 3. Despite an extensive search of 1890s mining literature, no reference has been
found to such a machinalthoughthe name.ihrig did exist. $milarly, no mention is made
oftheuseof Hahndés Bl ake | awHoweverghe photegraphyof tWde r t h e
concentration plant dating to 1901 shows a dl@ageof jaw crushersn the dressed stone

foundations The crushers have been identified as Blgke crushes (Figure 22). It is

8 6Transvaal ThdSbuthéfricarvlining 3odrnalol. 2 (3June 1893), p. 564.
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thereforedoubtful that the Lihrig stone breakexisted at Argentlt is believed that the
Blake Jaw crushers were-used by Wertheman and that the reporter from the South African

Mining Journal (SAMJ) used an incorrect name.

421 The Blake Jaw Crusher

Various sources dealing with mining beneficiation, mostly American, allude that the most
common machine used in crushing in the 1890s was the reciprocating Blake Jaw crusher
(Richards 1903:13; Davies 1902:222). Ttigsher was invented in 1852 by the émcan

Eli Blake, who waslooking for a quick way to crush rock during a road building project.
The basic design of the Blake is still used to this day and is often found on small mining
operations and quarries, although larger, modern mines make use wiote efficient

machine called gyratory crusher

Figure 22.Blake
Jaw crusher
(Lynch &
Rowland
2005:62).

The Blake crusher consisted of a fixed jaw and a moving jaw that was pivoted at the top and
connected to rods which in tumere joined to an eccentric shéfigure 22) As the shaft
rotated the rods reciprocated back and forth, thus causing the moving jaw to open and close.
As the rock was fed into the top of the jaws, the reciprocating motion of the moving jaw
crushed thedrger pieces. They fell under gravity and in doing so were crushed again until
achieving a size that allowed the chunks to fall through the gap at the bottom of the jaws
(Richards 1903:13; Truscott 1923:37)he illustration, Figure 22) also revels the

substantial cast metal frame of the machine.
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42.2 The Cornish Rolls

Once the ore had been reduced in the Blakesher, it had to be further reduced to an
intermediate size. Most countries in the 1880s/90s used the Gravity Stamp Mill as the
stardard secondary crushing machine, as was the case on the gold mines of South Africa

and the metal mines of the USBRynch & Rowland 208:56). The Stamp Mill reduces the

size of the ore by pounding it with heavy vertical fallindhammer (Lynch & Rowland

2005:53). The Cornish Rolls inventedby John Taylor, a mining engineer 1804 in

Cornwall, England work by feeding ore into a vee gap between two counter rotating rollers

(see Figire 23) (Wills 1979:168).0ne rolleris fixed in the frame of the machimad the

other is allowed to effectively dHelsppedt 6 hol
of rotation and the gap between the rollers were set to produce a particular crushed size. As

the rock falls into the gap it is crushed until it is reduced in size, so that it can fall through

the gap between the rollers. Several Corrislls can be setup, so that each machine

reduces the ore to a smaller size until the desired fragment @ael®d (Truscott 1923:72).

The illustration below(Figure 24) shows a typicalCornish roll machine, which, by the

1890s, had developed to machines bigpafexerting avery high crushing power. Cornish

Roll s are someti mersralsderdéds¢Diabvé@dsad 90RR0I2E

Figure 23. CornishRoll
showing directions of
rotation and vee gap
(Wills 1979:168).

Figure 24.Cornish Rolls
machine with the feed
chute and machine cover
removed.

(Davies 1902:238).
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Wertheman chose to use the Cornish Roll, as the very nature ofusirer allowed for the
machines to be set up in series at different crush sizespiihcple allowed for reduced
amounts of fines or powder to be produced and certainly lesgthaity stamps (Truscott
1923). This was particularly important to Wertheman, because he was to rely on a German
design of jigging machines for the concentration of the intermediate sized ore and he wanted

to avoid fines where possible.

423 The Trommels

From the Cornish Rolls the crushed rock was raised to an upper floor in the concentration
building by a bucket elevator, mentioned in Chagtgrage 58In the photograph of the
building, (Figure19) there is an angled shadow which may well have beenasuselevator

as shown ir{Figure ). From the elevator the ore was fed into a set of revolving trommels
or rotating screens of five different mesh sizéspicture of such a revolving trommel with
three stages is shown (Figur@) 2

Fia. 81b—Revolving trommel.

Figure 25. Bucket elevator Figure 26. Revolving trommel and a
(Davies 1902:409) Series Trommel.
(Richards & Locke 1940:131

4 o0Tr ans v a dhe S&th Afiicarr Mindng Journa¥ol. 3, (10 February 1894p. 286.
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The &émibddloirngsver si zed crushed rock was fec
crushing. In effect the trommel is a rotating sizing sieve and similar devices are still in use

on mines to this day. From the flow diagram (FigRig§ one can see that the process of

crushing was followed by a closed loop flow of the ore until it had reached the desired size

for the jigging machines. After passing through the trommels, the correct size wéore

moved to the next stage for concentration.

Once the ore has been scregnnto it various sizes, two products generally emerged, the
fines and the coarse material. The fines were treated by the next pnobeds was
hydraulic classification and the coarser sized material was treated by jigging, which will be

describedirst.

42.4  The Jigging process

The late 1% century was a period of intense competition in the ore dressing machine market
and the jigging process was one area that saw mewslopments (Davies 1902: Truscott
1923). The following description of tharocess is loosely based on Truscott (1923:303).
Ore/waste mixture was suspended in water and fed into the jig. As it passed over a sieve, a
plunger exerted an upward motion to the water and ore mixture. The lighter waste material
and the small particlesf @re floated to the surface and were carried over the partitions
between each chamber and were captured for the next stage of jigging. As the ore was
heavier than the waste rock fragments, the ore fell under gravity at a faster rate and settled
first, thus creating a separation of the two or more densities of material. An important
dynamic in the success of this process was that the fragments of ore and waste were the same

physical size, hence the need for a refinedtpatment of screening.

In Chapter3 it was stated that the plant consisted of 16 &igsno mention has been found
in the textbooks of Luhrig jigs and so it is believed that if they existed, that they may have

been similar to the Harz or plunger type jig.

This type of jig was the mostommon jigging method among American and German jig
machine manufacturers in the 1880/@Rghards 1909Truscott 1923).



71

Gate

Huteh
Dischargey .-
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Figure 27. Longitudinal and cross section of a three stage Harandager flow, right tdeft.
(Davies 1902:294 and Truscott 1923:303)

It could be used on both coarse and fine ores, and a range of speifites (Richards
1903:283). The machine consistedaof t a n k , referred to as a Oh
textbooks (Richards 1903:295; Pryor 1965:30%e illustration,(Figure 27)shows how it

is divided along its length by a vertical partition (f), one side of which was a screen (q) and

on the other th plunger area (e) for creating the currents in the water. The jig was commonly
divided into 2, 3 or 4 compartments each with its own plunger and sieve thus creating a
cascade system for concentration. Ben#alplunger and sieve was a hopper compartment

() that sloped to a common point at the front of the machine for the disabfatiye fine

concentrate.

Between each jig compartment was a patrtition, the top of which was Hbove the sieve.

The following sieve was 2Bim below the previous compartniesieve. As the water rose

it flowed over the partition and it carried the lighter particles with it. The larger ore particles
built up in the compartment until such a level that they could overflow into the catchment
chamber (n) and in turn pass to thexinstage either further crushing for coarse ore or to
thefine ore jigs. The fines collected in the hopper (I) are in turn passed through, either a fine
jig or directly to the Vanners which will be described below. It can be seen that for each
stagethere was a repeat of the processing of jigging and trommels until the particles of

concentrated ore were fine enough for the faggdaration process of the Vanners.
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Figure 28. Diagrammatic sections of a single cell in a Harz Jig. The sections illustrate the
gate discharge for concentrate, spigot discharge for fines and overflow discharge for tailings
(Truscott 1923:303).

The simplified drawings show a typical 3 stage HayAFigures 27 and 28). Th@unger
moved downwards, raising the water and particles in the sieve chamber thus separating the
waste inlight particles that then flowed into the next chamB&e heavy mineral particles

shown in black passed into the coarsecemtrate discharge.

Various jigging plants have been comparetkxibooks (Richards 1909; Truscott 1923) and
generally the size of the crushed ore to be jigged varies frd@0r@m in size. The historical
documents of TSM indicate that they had a seridve mesh sizes of trommel and 16 jigs.

It can be assumed that they had a process of treating a range of fragregmthich not

only separated the ore, but in some cases returned it for further crushingiggiohge Thus
there would be coarse,termediate and fine jigging aas Truscott (1923:309), states
fjigging C&laspaoorcengatidd,® wi th the middlings
Cornish Rolls for further crushing. In tipaotograph(Figure 19)of the concentration plant

| suspect thathe lines of low units with round discs at the top are in fact lines of Harz Jigs.

42.5 Hydraulic Classifying
The process of hydraulic classifying on TSM in 1890s was on&here the actual machine

cannot be described or nanteéls with jigging, there were a number of different machines
and methodologies employed in hydraulic classificaiiothe 1880s 1890s In principle

5 o6Transvaal Tad SoutheAfricaMMinirg dodirnaVol. 2, (3 June 1893), p. 564.

be
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the process can be likened to the old gold miners of thed®turywho used a sluice box,
where fine plp or powdered rock carried in a flow of water deposited the heavy particles of
mineral out in a set of containers or troughise heavy and largest particles would separate
out in the first compartmenthenas the velocity of the water decreased dubdéshape and

size of the next trough, the next size of heavy particle would settle out and so on until with
the final stage of separation the flow was such that it only carried waste pdRicleards
1909:242; Wills 1979:267).

Figure 29.Lenique
hydraulic classifier dating
to c1888. Flow of water

, and concentrate from left
B PN .| to right (Louis 1909:237)

A Lenique classifier, which is a version of the Spitzkasten and dates from around 1888 is
shown in (Figure 29) It is believedthat a similar machine was installed at TSM.
International technology of mineral dressinghe 1890svaschanging at a frenetic pace.

The first design of such a process was called a Spitzk#dten. been invented by a German
mining engineer Peter Ritter Von Rittinger in the mid nineteenth century. It is not clear if
the use of the teri@pitzkastenwas an error by the reporter at the time, or if he was told that
TSM had such machinés.

I am inclined to believe that the reporter may have thought that thereSpar&astenbut

such technology was already some480years old in 1891. | do not believe Wertheman
would have used such old technology, but would have chosen a more modern dexfvative
the Spitzkastertype of machine. Competing manufacturdssthin the USA and Europe
developed many newydraulic classifiemachines, some with just minor variations from
their competitorgRichards 1909; Truscott 1923; Wills 1979).

6 6Tr ans v a dhe S&ith Aficar Mining JournaVol. 2, (10 February 1894), p. 286.
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42.6 The Vanner a fines jigging

The final machine to be described here is the Lihrig Vanner. This was a very exciting find
in the research, because of how new this type of technology was in 1893, and especially the
Liihrig Vanner. Despite the Liihrig Vanner only being pated in May 1892 Wertheman
purchased them in the early part of 18D3demonstrating thepplication of modern

technologyatthe TSM.

Feed
Figure 30. Diagram illustrating the = o o ST o o
direction of feed, water and eventd - T
separation of tailings, middlingand ’M 3
concentrates on a Lihrig Vanner Spring Tail. midd. "\ _Con. el
(TI'USCOtt 1923358) S Direction of Belt travel

A Vanner is a machine illustrated (Rigure 3)i n whi ch the fine part:.i
fine rock particles in a liquid] are fed along a moving belt that is slightly angled both from

one end to the other and across the width:

As the material is fed from the box at the top corner of the machioetiom belt it
travels forward with each particle along a particular diagonal line, the resultant of the
belt travel and of a filasizing movement downstream under the action of weeter

delivered along the uppedge (Truscott 1923:358).

Thus the lighter particles (tailings) will go off first and the heavier particles (ore
concentrate) will travel with the belt and coof€last. As the belt and flow of fine particles
were transported along in a flow of water there waisi@nct separatio of heavy minerals
from the lighter waste particlesgeFigure 3).

7 USA Patent no 474,023 AApparatus for washing, separating, and concentrating ores of different
specific gravity. Patent granted 3 May 1892.
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Figure 31. Luhrig Vanner (Davies 1902:345)

Note the picture is the reverse of the diagrarigure30.

The action of the Vanner is the final sptocess of concentration of the qméor to drying

of the concentrates and bagging for shipment. In many of the textbooks of the th880s
process of fines concentration was through a machine caBadidle (Milne 1893:267;
Truscott 1923:341).

This machine prelated the Vanner and was common in the Cornish tin and copper mines
of the 1800s, as well as the silver lead mines of the USA. It is very interesting that the TSM
should have gone for such négchnology a Vanners, especially éise chosen machine
was only patented in 189But it does seem to indicate how forwainthking Wertheman

was.

The earliest form of the moving belt Vanner was the Frue Vanner originally invented in
1874 andnodifiedover the nexten years. This was followed by tBdlharz-Stein Vanner

or bumping table and shown in Chaptér @igure 20 It was improved upoby the better
design of the Luhriyanner also a side bumping tabMhich in turn competed worldwide
with the AmericarFrue Vanner and later with tNeilfley table (Milne 1893; Truscott 1923).

The modern concentration plant machines are more efficient, bosisieeprocess with their

closed loops of rprocessing of oversized product is the same today.
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4.3 How effective was the beneficiation process in the 1890s?

Before Hahn, a basiidightgaddhcnriugsuhe afnndi nbeagt hfeo ro r
used. Whilst such a process is slow and labour intensive, it allowed the mine to develop and

prove the exstence of an economical ebedy.

The smelting plant designed Byahn, was commissioned in July 18%hd achieved
production by August, producing a good product in the form of bars of bullion. Mis
management by Hahn in not procuring a good quality cok#héfurnaces, but also in not
obtaining a lasting supply of local coke, crippled the success ofrtlcegs.The roasting
operation similarly appears to have been a moderate su€bedsigh cost of the equipment

and raw materials for the furnaces alavith the associated machinery meant that the mine
could not produce a smelted product at a profit. The capital outlay plus operating expenses
for the reduction works are analysed below.

When Wertheman was appoint@dte 1892- early 1893) he propo®d, a more advanced
process than theine had used in 1889. More money was spent on extensive alterations to
the surface plant of the mine. No records have been found detailing what happened to the
smelting and roasting furnaces that Hastalled. Were thesold, scrapped or left to rot?
There is a mention in the 1895 Annual Report of the selling of some machinery, but no
details are provide®iAgain at the % AGM in 1898 mention is made about the potential to
liquidate the company and sell the as8es¢though all operations on the property had
ceased in 1895, it was not liquidated until 1909. Some of the plant and machinery was

reported being sold in 190But no details were given of what machinery was.$bld

Werthemarspent the firsthree monthsf his employment procuring machines in Eurépe.
From the time that he toakerseaspne is inclined to speculate that he was also looking at
possible places to apply iwhen his TSM contract finished in 189n the new process, the

ore was crushed and concentrated as a metallic powder, with the waste rock being separated

8 BRA. Archives ¢ H. Eckstein & Co. HE 5. TSM'6AGM report. 14 November 1895.
9 BRA. Archives of H. Eckstein & Co. HE 5. TSM'®AGM report. 3 September 1898.
0 6Transvaal ThaYoutheAfricaMiMines, €dmmerce & Industriésl, 3, (5 August 1905).

11 BRA. Archives of H. Eckstein & Co. HE 5. TSM'RAGM report. 29 March 1894.
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and thrown away. The concentrate was bagged and shipped to Germany for smelting and
refining? Such development cost money in labour ancens, moneyvhich should have

been better spent on the mineral dressidg of the busines#/ertheman left the companies
employment at the end of April 1892 The political scene in the ZAR was worsening and

by 1895 it had become impossible to investhie country with any certainty of a financial

return.

Was the mine a financial success, even if it was not a large scale mining success? The only
way of assessing this e determinef it madea loss or grofit, while it was in opeation?

In both the smelting and the concentration operating periods, huge amounts were spent on
equipping the mine with machinery and buildings. Fortunately the total costs were found in
the company records as were the amounts of ore raised, treateddaod as ore, bullion

or concentrates. In some cases they have had to be extrapolated from other figures or values.
The results are reviewed in the next section and are also shown as a set of cal@ulations
Table 1

44 The Smelting and Roasting process costs, expenditure and profit/loss

It is difficult to come to a conclusion regarding the predicted cost per ton of the smelting
operation and/or the roasting operatidiis is due primarilyto the metallurgical and

financial miscalculations by Hahnishwishful thinking, and the Head Office calculations
which differ with Hahnos impastadndhe praitablisy bf v ar i 8

the operations was the international price of lead and silver.

Hahn stated in early 1891 tha¢ believedhe envisaged reduction plantould be capable

of processing 80 tons per day or@D tons per year, based on operating for 300 days per
annum. He expected the reduction process to yield an annual gross product of about
£210000. He also anticipated shipmeof about 2 400 tons of selected high grade ore direct

to the smelters in Wales aneé balculated that this alone would yield a return of about

£63000. He expected the cost of coke, limestone (flux) and shipping to Europe would leave

26 Mi ni n gTh&Soutts Adrican Mining JournaVol. 3, (10 February 1894p. 286.

13 BRA. Archives of H. Eckstein & CAHE 5.TSM 5" AGM report. 29 March 1894.
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of selected high grade ore, making a total profit of 8100 per annuni’

At the end of Julyl892,a report stated that both furnaces were in operation and producing

about 8 tons abullion per day per furnacé By the middle of September 1892, Phillips was

already worried about the effectiveness of the smelting process. In a letter to Beit in London

hewroteilLast mont hés report shows that snanning

profit and i!Bythaenddbeptemberit waanrsnoed that all smelting

operations had been suspended due to a shortage of coke. At the same time roasting

operations would continue, so as to prepare the ore for when the smelingstarted. It

appears that thiernacespoth smelting and roastingere only in operation for a period of

about 2.5 to 3 months, and were then closed down permanheéntly.

From theaccounts, theost of the reduction works was stated to have beel®Z2% The

machinery and process does appear to have worledt produced bullion as per its

specifications, albeit at a higher cost due to the price of the imported coke. It was announced

at the 24 Annual General meeting that Hahn had been appoasetallurgist andjeneral

manager of the TSBM mine and these dual roles could have created conflict situations for

him. In fact it would have beemnusual for thegeneralmanager to also act as the

beneficiation plant manager, due to the work loadlibét positions entailetf. The supply

of good quality local coke was a serious problem and one for whabtim seemingly took

no responsibility. The quote as follows presents some idea of the problem:

One would normally expect problems in the procuremengssintial products for the

operation of the mine to be resolved as part of the management function geintral

14

15

16

17

18

19

BRA. Archives of H. Eckstein & CHHE 5 TSMi 29AGM Gener al Manager 06s
1891:2.

O0Fi nanci al &The 8auth Afichn Miviog Jeusnélol. 1, (30 July 1892) p. 785.
BRA. Archives of H. Eckstein & Co. HE 149 p130 $6ptember 1892).

BRA. Archives of H. Eckstei& Co HE 5 TSMi 2" AGM Report 9. April 1891.

BRA. Archives of H. Ecksteig Co HE 5 TSMi 4" AGM report financial statement. 1893.

Ibid. 2" AGM Report 9 April 1891.

Repor
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managerHa hndés opinion was that the msaiglupgisty of ¢
or smelter,seemingly abrogating his additiorrale asgeneralmanager.

The assayed value of the smelted bullion was of sélveraging up to 150 ozs/ton and 72%

lead. It is difficult to know the exact amount of bullion produced, as various sources give
slightly different valueslt is believed thaa calculated value of approximatdly33 tonss
reasonable. Thisvalegreesvi t h Hahnds statement that the
500 tons bullion per month. It is known that the furnaces began operation-ifulyidnd

seem to have been operational until the end of Septemben the roasters were brought

on line.

Profit and Loss Accounts for the years ending 1892 and 1893 and a repoi$ANtiring
Journal?® shows the following tonnages and sales values recorded: Note the superscripts
refer to the reference numbers in Table

Year ending

December 1892 363 tons £7 400° = £20/ton
346tons £7 909 = £23/ton
December 1893  338tons £1040°2= £30/ton*!
376tons £962° = £24/ton
10 tons £ [240P° = see comment below
1433 tons £[34741]

The amount of 10 tons reflected in the 1893 bullion account aPES58compatible with

the value of silver during the 1890ss this would give a highly inflated value per ton of
£55.9/ton. In order to develop a value of bullion shipments, the previt®93 value of
£24/ton giving a value for the 10 tons of £240 will be usBdcause this is an
extrapolated/calculated figure, it and the totals are shown in [ ] to reflect the fact that they
are not the figures cited in the financial reports.

20 6Financi aMo t&de®auth Afican Mining JournaVol. 2, (15April 1893), p. 451.

2L bid.
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The tdal amount recovered in sales appears to have (3l Whenthe recovery of the
roasting process is analysed it is not clear if all of the roasted ore was subsequently smelted
or not. No mention is made of the roasted ore being treated for recovery of the metals or if
it was shipped as roasted ore. Of course tieep realised at sales has to be offset by the
capital cost of the reduction plant and the operating costs when it was in operation. Such
figures given in the Profit and Loss Accounts for the years ending 1892 and 1893, but it does
not appear that the dég cost of the reduction plant was taken into the calculations of
profitability of the operationThe capital cost below is derived from the Statement of
Liabilities and Assets from thé"/AGM Annual Report 1893.

4.4.1. Smelting and Roasting opertion costs

Capital cost of the O6smelting workso includ
machinery (Dec 1892): £25 024

Smelting and Roasting account for year ended 31 December 189210 809%?

Smelting and Roasting account for year ended 31 December 1898:7485%

£18 294

The cost of smelting and shippingg43 318/+1433 =£30 /ton
The cost of sales of bullion£34 74%1433 =£24 /ton

Thus theotal capital expenditure and operating cost for the reduction process Was&,43

this meant that the total income of £841 against total costs as above of 848 leaves:a
Net loss from the smelting process of £877.
Ina press reportforMarch8 93 it was stated that %t now

H a h msduton tothe problem he had created, was to suggest the construction of 10 more

roasting furnaces at an additional cost of 8202°

22 BRA. Archives of H. Eckstei®& Co HE 5 TSMi 4" AGM report, 9 March 1893.
23 BRA. Archives of H. Eckstei& Co HE 5 TSMi 5" AGM report, 29 March 1894.
% O6Financi al &The 8auth Afican Miiog Jeusnalol. 2, (11 Marchl1893), p. 372.

25 BRA. Archives of H. Eckstei& Co HE 5 TSMi 4" AGM report, 9 March 1893.
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45 The concentration process$ costs,expenditure and profit/loss

Was this a success? In terms of the technology invalwes. Wertheman said he needed
£10000 to purchase the plant, but according to the financial report fofI1893pent
£17638. In March 1893 Beit wrote to Phillips in Johannesburg:

Wertheman has returned to London after exhaustive examination of all the best
installations for concentration. He decided to have an installation from Lihrig of
Dresden, the cost free on boardniaurg will be about £600 and weight 150 torf$.

Clearly he badly underestimated the capital expendiasewell asthe total mass of
equipment which would have had a significant imfiaaithough it is not recordedon the

shipping cost to Durban anlet wagon transport costs to the mine.

In a letter to Beit in London, Phillips wrof@Vertheman report shows that he expects to
make by means of concentration a profit of 830 0  a.?® As¢ha caloulations below will

show this was also an amount that was neaarievedgeven in a full year of concentration.

The final set of financial accounts for the TSM company cover the period from January to
December 1894, coupled with a separate set of accounts for the period aSegtgmber

1895. The financial analysis is complicated by the amounts shown of ore raised, ore treated
and tons of concentrates produced reflects the totals forneofd period January 1894
through to March 189% Further complicdbns of the final analysis for 1895are the
accountghatreflect sales of ore and concentrates as one amount &6E1However, the
operating expenses are shown as two individual amounts. It is stated that the total amount
of ore and concentrates shipped in the 15 mom#iss4617 tons. As the total of concentrates

was 4364 tons this means that there were 253 tons of high grade ore shipped with the

concentrates, the figure used in the previous section.

26 BRA. Archives of H. Eckstei& Co HE 5 TSMi 4" AGM report, 9 March 1893.
27 BRA. Archives of H. Ecksteid Co HE 58 p 498, 17 March 1893.
28 BRA. Archives of H. Eckstei& Co files HE 151 p. 424, 21 January 1893).

2 BRA. Archives of H. Eckstei& Co HE 5 TSM &' AGM report, 14 November 1895.
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In the 3" AGM report its states that in the year 1898738 tonf ore were raised of which
693 tons of high grade ore was shippedl1& tons were smelted, an@B2 tons were treated
by concentration. One has to assume that these values are correct (they doupdbatid

738 tons), but it is impossible to determimeere the error was.

A table in the % AGM report presents results for the period from October 1893 to February
1894. However, even the figures given in the table do not agree with those presented in the
profit and loss account for the year. It is l&ac why they produced a table showing 5 months
which included January and February of 1894. The financial results ran from January to
December thus the addition of the two months merely presents false financial resilts or
best a confusing analysis. asordingly, the table has been modified below to show the

results for the three months to the end of 1893.

Table 2 Showing approximate results of concentratn operations for the 3
months October 1893 to December 1893.
Cos of Tonsof Tons of Cost of No of tons of| Average Cost of 1263
mining at ore concentrates| concentration| ore per ton cost/ton tons
13s/ton treated won at 8s of concentrates| concentrates
4.1d/ton concentrates
£3881 5972 1263 £4 488 4732 38.6s £2439

The cost of mining the 872tons of ore was given as 13s per ton of ore, and the average
cost of concentration was given as 8s 4.1d per ton. The average production rate of 4,732 tons
of ore produced 1 ton of concentrates is given in thaGM report The General expenses,

rent, inerest etc., was given &2 387.An error occurred in the TSM accounts in that no

allowance was made for the cost of mining as shown in the table @bdad).

Thus the total cost of production of concentrates $8¥07. After payment of the
shipping of the 1263 tons of concentrates it was sold fore€787,yielding a net profit
was £1 080.

In the period 1894/5 it is reported in tHe AGM report that 4617 tons of concentrates and
ore were shipped, consisting of364 tons of concentrates. Thraust mean that 253 tons
was shipped as high grade dteerefore the bulk of the mining account must have been for

the ore raised for the concentration pro®@3e cost per ton of ore rais¢see Table 1)



was calculated at approximately £0.5/ton, drerining costs directly related to the cost of

concentrating for the 15 months of 1894/5 have been included below.
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Table 3. Showing approximate results of concentrabn operations for the 15
months January 1894 to March 1895
Cos of Tons of Tons of Cost of No of tons of Average Cost of 4364
mining at ore concentrates| concentration| ore per ton cost/ton tons
10s2d/ton | treated won at7s of concentrates| concentrates
6.7d/ton concentrates
£15004 29 517 4 364 £11155 6.763 50.72s £11 155

The cost ofmining the 2%17 tons of ore was given as 10s 2.65d per ton of ore, and the
average cost of concentration was given as 7s 6.7d perhiieraverage production rate of

6 763 tons of ore produced 1 ton of concentrates is given in“%h&GM report. Ths
represents a drop from theé’82 tons per one ton of concentrates for the 3 months of 1893.

The General expenses, rent, interest etc., was givENSEL.

Thus the total cost of production of concentrates %24 000. After payment of the
shipping of the4 364 tons of concentrates and the 253 tons of ore was sold at 843
the net profit was £9947.

In analysing the production and shipment of concentrates detailed on the Profit and Loss
Accounts for the years ending December 1893, 1894 and Septembah&8®ures have
been rounded to show only the pound sterling values except the prices per ton which show

the lower values of shillings and pence.

From the5™ AGM report it is stated that the concentration plant was commissioned and in
full operation byl7 October 1893° This means that it was in operation for a period of 17.5
of the O0concen

months before having to close dowha pi t al cost

buildings and ancillary machinery wa€17638(Dec 1893)

Thus the total net profit from the concentration process for the two years was
approximately £11 027 however this did not take the capital cost into consideration

and so therefore the concentration procesnadean overall lossof £6611.

30 BRA. Archives of H. Eckstei& Co HE 5 TSMi 5" AGM report, 29 March 1894.
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4.6 Mining and Sales of high grade ore withouprocessing

The profit or loss made on the mining and sale of high grade ore has been impossible to fully
calculate for the years 188895. The table below shows the values that were recorded for
the various year#\s can be seen no sales value or prodnaosts hee been found for the

25 tons shipped in 1889. A similar problem exists for the following, yeta&n thecost of

productionwasnot disclosed

I f the grade value of the ore mined in 1894
value, tlen this could answer the lack of a tonnage figure, apart from the extrapolated figure

of 253 tons in 1895, The rapid fall in value of the threy were mining and/or shipping is

reflected in the huge difference in the £/ton value in 1895.

Table 4. Cost of mining, value of sales of high grade ore and profit 18831895

Ore shipped selling price selling price mining
Year (tons)l?g (%)p er t% r?(E) production profit (£)
P costs (£)
1889 2512 not recoded _ not recorded  not recorded
1890 1762 3523 20 not recorded  not recorded
5082 [8128] 16
1891 5 509 [8872]
332 6 253 17
706% 11 924 17
1892 8 168 [3 755]
53 795 15
6872 8 763 13
1893 5946 [2 821]
550 64 13
1894 no ore shipped _ _ 8612 _
1895 [253]F2 1700 8 [850] [1575]
2745 41 150 29 085 17 023

For thefour years wher¢he cost of mining and value of salessrecorded 1891to 1893

and 1895 the profit per annum on the mining and selling of high graded ore is reflected in
the tablebelow(Table 4). The figures fahefour yearsillustrate thathe operation did make

a profit, but a very marginal one. It can be assumed that any profit made on the 1889 and
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1890 shipment of ore would not have covered the cost of produ&i@m though the
operating costs were much lower due to a smaller workfarmklower capital expenditure

costs in the opening yeaiisis doubtful they would have realised a profit.

The amount of tons shippedstswn in (Table 4) was onB/745 tons. Although it wa®kl

for £41 150, the recorded cost of production for the whole period is incomplete, specifically
1889/90. As it is believed that no profit was made on the shipments of 25 tons and 176 tons
respectively, by eliminating these values from the overall mitortge sale/profit picture,

the total mined was thus: 2 544 tons (1-8B5) selling for £29 499 and:

Yielding a net profit of £17023

4.7 Value of silver and lead outputs for the period 18894895

The tableon thenext paggTable 5) shows the values of silver and lead assayed in the
various batches of ore raised or treated i.e. as high graded ore, smelted to bullion or reduced
to concentrates. For most of the 1890s and even as the mine went deeper, the assay values
for lead and silveremained fairly constant at 72% lead and at 72 ozs silver per ton’iof ore

see (Table 5). Thieigher value of 90 ozs silver/ton realized in @8an be traced to the area

of stopes on the eastern side of the main shaft close to winze IE2, where the vein on the 100
ft. level opened to a width of-2 m with high values of primary and secondary lead and
silver minerals(Reeks 2012:173).

The greatst threat to the viability of the Transvaal Silver Mine was the employment of four
mine managers in a six year period. Each had different ideas of how the ore should be
beneficiated, each installing different processes, and at leastHabn and Werthenma

made inflated forecasts of potential profits.

31 BRA. Archives of H. Ecksteid& Co HE 5 TSMi 2" AGM - Engineers report p. @pril 1892.
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An external factor that greatly influenced the economic survival of the TSM was the
international price of the two primary metals recovered. The values of these commodities
were set by thé.ondon Metal Exchangebut in 1889 the values of both metals began a
period of decline on world markets. A critical point was reached in 1893 with the repeal of
the Sherman Silver Purchase Act in theA (Brinkley 2004) A further historical low point

in the international values of silver and lead in 1895 due to the first severe economic
depression in the United States in 18%®5 was instrumental in the TSM mine being forced

to close down (Brinkley 2004; Reeks 2012).

Notei because @rtain figures of pyduction differ slightly with thee presented in (Reeks
2012) and so there are marginal differences in the total of silver and lead produced reflected
in (Table 4).

Wateralways seemed to be a problem at the TSMe gumped amountecorded in 1891
was 35 923 526 gallons. In 1882vas 27 561 215 gallons and in 182 399 526 gallons.
This equates to a monthly average of 2 524 563 gallons. Values for 1890 ander894

most probably similar.

4.8  Analysis of the mine and workers, when was it worikg 1 how many workers

In early 1890, shortly after the H. Eckstein Company took over the TSM from the Barnato
Group, the American mining engineer Hennen Jennings wrote a report for the new
management in which he presented details of the mine, its lmsldamd potential
employees. He stated thihe buildings will give accommodation for a working force of 14
white meké.a¥dd 50 6

With company reports for the years 1890 through to 1895, when the mine shut down, it was
hoped that staff numbers feach year would be recorded. No records of staff levels have

been found for 1890. Apart from a comment in tReAGM report-6 when t he st af
i ncr éaherewad only one year when full details were presented in TSM Company
AGM reports and that wa392. The rasting and smelting operation of 1892 employed:

82 JPL Harold Strange LibraryTransvaal Silver MinesReport to Directors of Transvaal Silver Mines
by H Jennings, (April 1890Archive Ref 622 Silver Mining.

3 BRA. Archives of H. Eckstei& Co HE 5 TSMi 2" AGM Report, 9 April 1891.
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17 white men, comprising miners, engithevers, toolsharpeners, carpenter and
smith, and 200 or more natives. At the reduction works there are employed:
constructing engineer, 3 fitters, 8 panters, 1 blacksmith, 4 masons, 3 bricklayers.
Additionally at the ore floors, brickyard, clgjts and quarry13 additional white men

a total of 33 white men and 120 nativVethe additional staff consists of four clefts.

35 [There were two managersgthinderground and the general manager

When thisoperation was replaced by the concentrating operation from the end of September
1893 there appears to have been a huge reduction in staff, as only 13 white employees and
100 black employees are mentioriaca press repoff. As shown below there were staff
related to the drying and bagging of the concentrdtésat is unclear, but can be assumed,

is that when the smelting and roasting operation was cldseth in March 1893, staff
connected with the operati, were dismissed. It was only from the end of July 1893 that the
concentrating plant equipment arrived and the concentrating plant became operational from

the end of September 18%3in a press report it was stated:

At present the staff employed consisf 13whitemem nd 100 6keééd, but
now have to be c olostheds@endson of this plaottwe ahkte d é

men are employed, whilst in the drying, sacking, addressing, delivery, etc. of the
concentrates, a stdfhfandfyol@&hivkééamazands o]

12000 sacks being %ealt with per montho.

There has to be a correlation between the amount of ore raised and the nurobeblafck

and whiteundergroundmine workes. Unfortunately, the only year where the individual
numbers of miners are recorded is 1892. By looking at the volumes of ore raised it can be
assumed that in the peak years of 18926A@tons) and 189420 226tons) there was a
corresponding higher numbef underground miners, see Table 5.

34 BRA. Archives of H. Ecksteid& Co HE 5TSM1i 3rd AGM Report, 21 April 1892.

% 6Transvaal Thd JouheAfricaMMinirey dodirnalol. 7, (3 September 1898), p. 997.
% 6 Tr ans v a dhe S&th Afiicarr Mingg Journalol. 2, (10 February 1894), p. 286.

7 6 Tr ans v a dhe S&ith Afiicarr Mingng Journaol. 2, (16 September 1893), p. 895.

% 6Tr ans v a dhe S&th Afiicarr Mingg Journalol. 2, (10 February 1894), p. 286.
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What i1 s also important about Jenningso firs
would provide for a working force of about 14 whites and 50 blacks on the property. The

1890 mine planKigure 9) provides dails of where some of the original structures were

located relative to the main shalft can be seen and will be discussed later that the 1890s

black mine worker compound structure appears as a single building although it is drawn

very much smaller thathe white miner living quartersvhich Jennings statehe white

miner living quartergonsists of 6 sleeping rooms, a dining room and kitchen and measured

24 ft. (7m) wide x 49 ft. (15m) long3® The initial black mine worker compound needed to

house 50 lack mine workersOnly a single building is indicated on the 1890s surface plan

of the mine. HoweveriAGMn hdalné&<c| nspadr tt hat
ol dé compound buildings and it i's presumed
construction of three new compound buildingas in progressadditional to the two old

buildings, plusone to be built on the East Lotfe.

It is difficult to reconstruct the sleeping quarters of1B80s black mine worker compound

In a Heritage Impact Assessment of an old mine compound at the Vlakfontein gold mine
€1940s, conducted in 2008, it was found that a room measuring 5.5 m x 6.6 m accommodated
36 miners on 10 bunks, 3 tiers hiffReeks 2008Callinicos 198) . | n 18%ardportd s

he describes two oldompound structures, datifiggm 1889 that were built fathe black

mine workers. One measures 13.7 m x 3.8 m and the other 7.75 m #*AMitmsuch sizes

it could be possible to fit 39 miners into the largest house anat@#ie smaller one, on the

basis of three high bunks. It was therefore possible to accommodate the 50 black mine

workers indicated in the early reports of 18880in the two buildings

The four new additional compound buildings were constructed sommetiring 18911892.

The individual buildings measured 8.9 m x 7.14 m and therefore could probably
accommodate 15 men by 3 higbtaling 45 men onbunks around the walls, with the
possibility that more may have been positioned in the middle of the muyilth fact the

shape of the building does not lend itself to economical bed positioning. Thus the three

%9 JPL Harold Strange LibraryTransvaal Silver MinesReport toDirectors of Transvaal Silver Mines
by H Jennings, (April 1890Archive Ref 622 Silver Mining.

40 BRA. Archives of H. Eckstei& COHE5TSMi 3r d AGM Gener al Manager 6s Rep

41 BRA. Archives of H. Eckstei& Co HE5 TSMi 3rd AGMEngi neer 6s Report, 21 Apr
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structures as indicated in Hahnbés report Cc
building on East Lode could have accommodated a further 45 nussesbed above. The
1889 structures providing for a furth@® mine workers, therefothe potential total was for

about 246 people.

It is difficult to rationalise these numbe
1891 of 320 men. If the buildgs described above were the only ones erected then there

must have been a higher occupancy level than that indicated in the various buitdsgs

my belief that the black staff numbers were inflatspecially those working underground,

which Hahn sated numbered 200. Unfortunatetypne of the TSM accounts reflect labour

costs at the mine, so it is impossible to know what the exact level of blackemipkryment

was from1889 t01895. If numbers were inflated it may have been to give the imprassion

the mine being bigger than it actually was, in order to boost shareholder confidence.

| think the statistics stated above for 1889 and 1890 were reasonably gasitaenine

was in initial development with very little in the way of beneficiatidms known that after

the takeover by the H. Eckstein & Co. in early 1890, that the underground sections were shut
down for a period of three months, from 10 April, and allowed to flood. The mine was de
watered from the end of July 1890, but work couldyaakume from 17 August when it was

free of water. Presumably during this period the number of undergrouedvorkers were
reduced. The following year Hahn was appointed in early April 1891 and he not only started
building the new smelting plant and othmiildings, but also began extensive development

of the mine underground as can be seen from the feature under Assets in the December 1891
financial report. By the end of 1891 the mine had raised 7234 tons of ore, plus some 3500
tons of waste rock. If onassumes that this was produced over a 12 mupetiod, which
equates to approximately 35 tons/day, based on a 300 day/year working ipexiaadlikely

that this would require 200 men to proddeée.

It is known that the Reduction plant was commissidnehuly 1892. Even allowing for the
fact that staff would be required to build and install the plant before July, it seems unlikely
that they would have employed the full complement of 100 black workers before March

1892, when the largest items of plararigtd to arrive at TSM.

42 BRA. Archives of H. Eckstei& Co HE 5 TSMi 2" AGM Report, 9 April 1891.
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Once the reduction works was commissioned, it was only in operation until January
February 1893, before being shut down permanently. What happened to the approximate

100 black and 13 white staffyimarily employed irthe reductiorworks? The most likely

scenario is that they were dismissed or at least a large percentage of them were. It is also
known from the records, that once the furnaces were commissioned, that all mine
development work and mining had stopped. This was becaesg thhad s o much ¢
grassod and development of the o¥Asereaichi es w:
of buildings for the new concentration plant was probably only begun in the middle of 1893,
because the plant was only commissioned near thief8eptember 189%.1t would be

more likely that the overall staff compliment was severely reduced both underground, and

on surface from January 1893 for at least six months. The 8000 tons of ore raised in 1893

probably only began once the new concemgaplant was under construction.

49 Conclusions

This chapter has tried to cover each machine or process and describe the functions, processes
and impact of the machines. Hahn clearly made many mistakes and they are discussed in
detail in Chapter 12Vh at was surprising is that althou
metall urgisto he made several fundament al n
and these are also discussed in Chapter 12. Wertheman was similarly put on a pedestal of
Agrmatal | urgisto by Lionel Phillips, the CI
correctly concentrate the ore and ship without roasting or smelting, his process included the
testing of very new machines such as the Luhrig Vanner in the final stage ofiglanult
crushing process. It is my belief that he w
mining operation and the fact that he rejected the offer of an extension to his one year Argent

contract would seem to add strength to this argument.

It became clear in this chapter that the management of the mine was notetabline six
year life of the mine in the 1890s it hsignificantchangesn the beneficiation technologies
Hahn and Werthemarwere clearly men of wide experience in the rihetgical processes

of lead and silver mining. What went wrong?

4 o6Tr ans v a al TheSolthvAdricas Mifing Jodirnalol. 1, (29 October 189), p. 69.

“4 6Transvaal SiTheSeuth Avcam Mising Jourhafal. 8, (23 September 1893), p. 906.
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In analysing the processes and machines used in the 1890s for the beneficiation of the lead
and silver it became clear that despite a number of new machines being invented in the
1880s, Hahrdid not install any form of concentrating equipment in order to be able to
convert the lower grades of ores to recover the two metals. It appeared that his philosophy
was, crush and ship the rich &ébulliond gr a
grade ores. This would have worked on deposits that Hahn was familiartkethich silver

mines of Nevada, USAbut his fatal errowashe miscalculated the level of sulphur in the

ores and his roasting process could not handle the higher levels.

It appears thatVe r t h eanalysi$ad the Argent ores provided an opinion that smelting

would not be profitable with the low to medium grades of ore and convinced TSM
management to abandoned Hahnés smelting pr«
amoun of ore at Argent was low to medium grade and in order to make this a saleable

product it had to be concentrated.

The calculations on the capital expenditure and sales of ore, concentrate or bullion were
carried out to try and establish if the TSM wasfipable or not.Althoughthe calculations
are lengthy and, by their very nature, sometimes subjective due to the lack of detailed

records, results were produced and they are discussed further in Chapter 12.

The closure of TSM in 1895 was mainly due toaese fall in the international price of lead

and silver, with silver reaching its lowest price in history at 2s 4d per ounce and lead as low
as £9 8s per tofr.Coupled with the falling prices, was the excessive rising costs of transport
to and from the mi@, with the nearest railway connection in the early 1890s being as was
stated in Chapter 3 at Charlestown in Natal. A further factor was the high inflow of water

into the upper level of the mirfé.
In the next Chapter the beneficiation operation undeowreership of The General Mining

Company in the 1920s will be investigated, a period when the Transvaal Silver Mine was

renamed to the Transvaal Silver & Base Metals Company.

% 6Transvaal SiThe South Afficam Bising Jdurnafal. 8, (23 September 1893), p. 906.

46 bid.
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Chapter 5

Analysis of the beneficiation plant of Transvaal Silver and Base Metals Co
Ltd. 19191926

51 Introduction

Following the closure and eventual liquidation of the Transvaal Silver Mines Ltd. in 1909,
there were perids of tribute mining by small companies from 190914, but no large
mining company took an interest in the mine until just after the end of the First World War
in 1919. With the war ending, the need for lead for munitions, declined significantly.
However,there was still a demand for lead to reconstruct the economies and buildings
destroyed in the war zones of the First World \W&meral Mining and Finance Corporation,
hereafter referred to as General Mining, formed a company in 1919 called the Transvaal
Silver and Base Metals Co Ltd, hereafter TSBMery few primary historical documents

of this company have survived. Contemporary sources from-1926 enabled the +e
creation of the beneficiation process, which forms the main focus of this chapter. An analysis
of the machinery installed will form paof the narrative, coupled with flow diagrams of the

respective processes described.

5.2 TSBM begins

The oldTSM, becamea part of TSBMf r om 1920, but was malneays
in the 1920sTSBM looked at the wholdlistrict for potentialleadand silvermines. Ittook

out leases on the old TSM minas well as the Brakfontein, Boschpoort and
Oudezwaanskraal minedong with various additional extensions to adjoining farm land
(Reeks 2012). Havingaid this, the main focus of development an@émstructionin 1919

was at the old 18908SM.

Although the TSBMCompany was a separate listed company on the Johannesburg stock

exchangeof its five directors four were from General MiniAglany of the technical and

1 Registrar of Companies, Pretorkile 01/06172/06, Transvasilver & Base Metals Ltd, Registered 24
November 1919.

2 This statement is based on the details in the abridged prospectus for TSM where it named five directors.
Sir George Albu (chairman of General Mining), Arthur French (Manager at General Miningj),Hay

d
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financial management functions weakso controlled from the General Mining Company.
The Companysecretary of TSBM Mr JV. Blinkhorn- was also from General Mining. To

a large extent control of General Mining, a company that had been formed in 1895 by the
6gol d miningd RG@eorgelamdiebpolnl Albuwasstlllasgelydwned and
controlled by them in th&920s (Reeks 2012). The@mpany would rrospect the region

and dewater some of the 1890s silver mines for investigagsnlting inre-working the

old TSM and Brakfonteisilver mines.

Once the rébuilding began at the old TSM minie became theentre for all development
within the TSBM operationsit was stated in the previous chapter that due to the low
profitability of some parts of the ot@dy- on all three levels of the TSM that there were
unworked area8/hen resampled thesareaswere found to be payable at the 1920s prices

for the metals.

5.3 The risein international prices of silver and leadin 1919

Renewed interest in lead and silver in 1919 impacted on the world metal meakisiag

the prices of lead and silver to rise. An article in November 1919 put lead being quoted at
around£34 per ton with silver at 5 shillings and 8 pence per ofiif¢e® other significant
factor in support of r@pening the mines around Argent were the greatly improved transport

facilities of road and raifl.lt was stated in an internal document of Genkliaing that:

€ metal values of over 150% higher than the average values realised from 1891 to
1895, coupl ed] éwith greatly improved tran
muchhigher and cheaper concentration by more modern processes that th@wperati

(Technical Advisor to General Mining) and George Gooch Holms (Mining Engineer to General Mining).
The fifth director was Compte Francois de Ferrieres a director of the Robinson Gold Mining Company.
OAbridged pr os p 8ANinng & Bnineeriry douriiafBDdcembed 919).

8 When the original Gold Fields files dealing with t
a separate 12 page document. The document was unlisted in the catalogue file. It was however considered
genuire as it contained information that would have only been available to the General Mining author in
1919. It appears to have been the draft prospectus for the new TSBM Company.

4 6l mportant sil ver TheSA MibirgsEnginaeringalourndl(29Novanber @919),,
p. 250.

5 Ibid.
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of these deposits is placed on a very different footing to that ruling 25 or more years
ago®

One of the key statements in the quote abosetsh e possi bi l ity of much
concentration by more modern processddhis statement is beleed to have beethe
driving force behind the technologies put in place at the TSBM mine and which will be

developed in the research forming the narrative of this chapter and Chapter 6.

An anonymously written article in the SAMEJ ecemberl919 presented details of the
successful launch of the TSB&bmpany on the Johannesburg Stock Exchaige article
alsohighlighted several economic factors which played a role after the end of World War 1.
AHeavy purchases of ast kv ar dhegthetcountees armtf d ot h
namedin the articl@¢ wasthe primary cause in the risexd maintained higprice of the
metal® The purchases wemdtributedto the highdegreeof prosperity in those countries.

At the same time the Mexicagvolution resulted in a huge drop in the production of silver
from that countryi dropping from 226 million ozs in 1911 to 167 million ozs in 191f7.

was expected that the recovery in production in that country would be slow. In the USA,
many of the cpper mines were also silver producers, but witHHallén demand for copper,
[again probably due to the drop in demand for munitidins]production of silver as a by
product fellaway. Finally it was expected that &ermany as part of her war repdirans

- was forced to hand over its gold reserves to the Allies at the end of the First Woyld War

she would be forced to return to a silver stand&rd

A later issue of the SAMEJ (10 January 1920) highlighted another factor also related to the
World War. A significant impact on the post war demand for silver was dbatto the

enormous number of deaths during the war, many heroic and serving members of military

6 See foot note numb&ron paged?.

" Transvaal Si | v er Thes SAdviniags & Enginleeririg lJauma®® Deoemiber 1919), p.
321.

8 Ibid.
°  Ibid.

10 Ibid.
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and noAmilitary forces would be honoured with medats was statedvhat should not
e b e dttenfwgs]that many millions of silver medajsould] be struck !

The outlook for lead was much the saffiee scarcity of trained miners and smelters in the
world labour marketcoupled with the scarcity or poor supply of much needed supplies in
these industries led toveorld-wide shortagef lead and thus an increase igptice as a
commodity*? There was a need to develop new industries or rebuild old ones in South Africa
in 1919,to meet the financial needs of the country and the social needs of a population

desperate for wor&nd this is discussed in more detail in the next section

54 The World economic position in 19191920

Launching ofthis post First World War miningompany was o$ignificance, because it
showed a determination in South Africa to move forward with its recovery process. In many
mining industries there was stagnation due to the economiaufiaffom the war. De Beers,

as a company, had achieved a atidation of its major diamond mines in South Africa with

the exception of the Premier mine near Pretoria. This mine was still controlled by Thomas
Cullinan until 1917, when De Beers was able to gain a controlling interest in the mine
(Davenport 2013:25@58). The outbreak of the war in 1914 led to a severe drop in the sales
of diamonds and De Beers was forced to close all of its mining operations, only restarting
the washing of ore at three of its mines in 1916 (Davenport 2013:26@ottspolistic
contol of the mning and selling of diamonds was particularly badly hit by the much lower
consumer demand for diamonds during and post the First World War. The impact was
extended in 1918 when an outbreak of Spanish influenza crippled the city of Kimberley. In
fact the impact was so great that the compange agairsuspended all of its mining
operations irbouthAfrica until 1924 when world marketonditions for diamondisegan to
improve(Davenport 2013:26267).

The gold mines of South Africa were also imiges financial trouble in the immediate post
1918 years. At that timgold, as a commodity, was sdliternationallyat a fixed pricein
fact South Africa was forced to sell its gold production to the Bank of England at a price

1 6Transvaal Sil ver TEeSRhlisiry & Brgineeding Jourre{t0 danuary h92Q), p.
391.

12 bid.
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which was seven shillingswer than the 1914 pricandyet mining andvage costs kept

risng( Davenport 2013:303). Prior to the First
exploit the richer parts of the oreo (Daver
by 1917 fourtee of t he formerly profitable gold mi

By 1919 three of those mines had been forced to close down and the number of marginal

mines had risen to twenrpnge Ther e was a very real danger o
minesont he Wi twatersrand falling into the unpi
306).

Unrest among the white miners had led to a number of disruptive strikes in 1905, 1907 and
1913. In the struggling postar period, Britain, as the major economy of warld, was

forced to abandon the gold standard in March 1919 (Davenport 2013:305jorCed a
depreciation of sterling artibosted thegold price. It also mearhat, rather than having to

sell gold via the Bank of England, the mines could sell it erofen rarket andsofor the

first time in the 28 century the gold mines of the Witwatersrand were able to return
reasonabl@rofits (Davenport 2013:305). Carelesslyvith hindsighti the mines relaxed

their watch on operating costs and via the Charabktines granted a 40 per cent increase

in wages of the white workfordeut at the same time ke black wages low (Davenport
2013:305).

In the years 192Q1 an extremely deep international deflationary recession hit the United
States and many Europearuntries. Economists cite the large influx of returning troops
creating a surge in the labour force which the post war economies could not absorb as one
of the causes for the recession. Veraoggests that the large rise in updoyment in 1920

could be eplained by the continued effects of the 19Bemobilisations and in effect the

over supply of labouralthough as he discusses this was not the sole rédsomon 1991).
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He argues that it was more | ikely to be HfAc:
with an increase in aggregate supplyo, I n
oversupplying and the demand for such goods was not tfieraon 1991)2 In the USA

and Europe especially, there was also a huge shift in employment dyraoriog,. the way

because men had been forced to go into the armed forces, it had created a shortage of labour
which in time was filled by women. After the war and demobilisation ntlea were re

employed in many industries, leaving the women as unemployed waitkensumber of

which rose substantially both in the USA and Europe especially in(3@28on 1991).

The War in Europe created a situation where South Africa was in efiiéadff from
manufactured goods, especially replacements for existing equipment on the Thiadeck

of merchant ships to bring the goods to South Africa created opportunities for local
productionanda need to be able to locally repair or replace stefrequipment. This led to

the beginning of a South African manufacturing and engineering industry during the War
years which also began manufacturing civilian consumer goods asmetlhis continued

until thedownturn in the South African econonmy1920(Jones & Muller 1992:69).

Estimates put the rise in industrial output in South Africa between-19Ehd 19221 at

43%. (Jones & Muller 1992:6&9). Local productiorof materids such as bricks, cement,

lime and timber, along with many civilian products such as clothing, footwear and processed
food created new industrieshich after the war took advantage of new marketrseas.
(Jones & Muller 1992:69)n the postar years, any new engineering companies began
operating due to a demand from the mining industry for locally repaired items, and some

developednto primary manufacturers of components and machines in South Africa.

However, from the end of 1920 when the world rem@salso hit South Africd causeda
severe deflation in wages and the value of manufactured and grown products. South Africa
was lucky thoughas the actual decrease during this pewad onlyabout 4 per cenbefore

13 Aggregate supplis defined asfiTotal of all goods and services (including exports and imports)
supplied at every price levelithin a national economy during a given period. Also called total
outputo http://www.businessdictionary.com/definition/aggregsipply.htm! (Accessed on 30 Dec
2018).
Aggregate demanid defined asfithe total level of demand for desired goods and services (at any time
by all groups within a national economy) that makes up the gross domestic product (GDP). Aggregate
demand is the sum of consumption expenditumegstment expenditure, government expenditure, and
net export
http://www.businessdictionary.com/definition/aggregdéenand.html(Accessed on 30 Dec 2018).
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rising again in923 (Jones & Muér 1992:69. By comparison th&JSA is estimated to have

gone through an 18 per cetgflation(Vernon 1991)By 1921 the gold price began fall

again Suddenly operating costs, not only on the mines, but also in the new industries,
became an issue. Mamgpld mines became marginal or loss makers. The politlcakte

in South Africa wasalso becoming more militant among the white workers, both mining

and industrial, who saw all industries as symbols of the capitalists, keeping the workers as
poor as posbie. Labour, especially among the white miners, was led by a communist

i nspired | eadership and this creatdd0 a pol
(Krikler 2005) .beganhoe Jadulyhoa2 wRiehveo hat d@nly to huge

loss oflife and seriouslamage to many of the gold mindsit to the State making war

against part of its civilian population dohannesburg (Krikler 2005).

Within this poor economic climate, 191822, General Mining chose to launch a new

mining venture.Despite falling gold prices, a collapsed diamond market, the rise of a
communist inspired strikaungry workforce, in both the coal and gold mining industry, at

the launch of the TSBM minen t he Johannesburg Stock EXxcheza
subscribdd“ eleven times® Clearly a small percentage of the population of South Africa

were still financially comfortable. Behind the General Mining plan of the new mine was one

of the last surviving 1890s RandloridSir George Albu chairman and founder of Geral

Mining in 1895.At the close of theSIAGM of the TSBM Companylbu made sstatenent

that:

He had been induced by the desire, if possible, to create in South Africa a new industry.
He was not disappointed in his vision. As to the value of the pgxoer did not know
it. All he knew was that the new industry which he desired to create in the country had

enormous chances.

14 The termoversubscribedefers to launch of new shares placed on the market and where the number of
shares applied for is greater than are available. For example there are 1000 shares for sale but the
number of shares wanted for purchase is 10 000 shares. Ihisaiteto be oversubscribed ten times.

The usual result is that tisbare allocation is reduced proportionally per investor to the number of
shares he/she wishes to purcha&sis://financialdictionary.thefreedictionary.com/oversubscription
(Accessed on 30 Dec 2018).

% 9Transvaal Si |l veThe SAUMIning & BnfineéringfJbumiba Deicaanbed 1919), p.
321.
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He didnot like totell them what he really believedvhat the future of the property
would be to them and to South Africa, besa it would be too visionary, but he had

the highest expectation®

55 Initial re -development of the mine 19194922

In April 1920, at an interim meeting of shareholders, the acting chajrrtnur French

made a statement dealing with the large area of prospecting that TSBM had secured:

€ the enormous ardaunder i nvestigation]éis quite
proposition on a wholesale scale as such a policy would obviously absoxrhate

of the working capital in a few weekKs.

With this statement he made it clear that t
of the TSM, and mention is made of a plant fomdsering of the mine arrivingnthe site.

It was also announced that one of the dumps of the TSM Company had been tested and
found to contain high grade ore, some of which was shipped to the UK for testing in order

to develop the ideal method for the new treatment plant for th¥ ore.

In July 1920 it was announced that TSBM had acquired the rights to the Ferguspselease
(Figure 32)portion of Dwarsfontein for £1600 and this gave the company access to the
extensions of the | od®Theyfestimated thad thimguisiioomi n e 6

would give them access to about tons of ore.

% GRepofAGMIfofl T SBhEISAWMINthg& Engineering Journa(l January 1921)p. 463

465.

7 6The outl ook for Tr an $he A Mining & EngieaeringgJoBral@4eApriMet al s 6,
1920), p. 190.

8 bid.

¥ o0Progress of Tr ans vEeSAMisingl&Eegmeedng Barsa@l IMel020), s 0 ,
514.
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It was also announced that the main mine had been dewatered to a depth of 13m and that
new surface equipment, consisting of two Hfmoilers, steam winding engine and air

compressor had aved on site?
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Figure 32. Dwarsfontein farm showing leased portions of the farm and the primary?odes.

By the 1920s, prospecting had become a mermus undertaking with geologists carrying
out field testing in the form of drilling on the ore bodies followed by extensive sampling of
the cores recovered. This meant that many teams were working on different aspects of the

development at the same tirffe

20 6General Mining Co Al&RNA Mihingl& Emgmdering douriEsBBaplember
1920), p. 27.

22 6Some of the Lodes of t h&heBAMinng EngneerirgyiJdumai28 & Lead

August 1920), p. 659.

2 6Progress of the Tr anTeerSAMIningRi Ehgineering SourB{B0sCxtobre t a | s 6,

1920), p. 187.
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Coupled with the surface drilling, the company also began investigations into the dewatering
of the other old silver mines in the distr#éBy the end of the year, the company announced

the finding of new lodes of argentiferous lead well as the mailts on existing lodes
showing that they extended over greater distances than had been expected, and that the total
length of proven mineralised vein on the farm Dwarsfontein alone was approximately 6.4

km 24

From articles published in th@A Mining andengineering Journa(SAMEJ) it has been

possible to followthe progressal e wat er i ng of the 6émain minebéo
of the beneficiation plant. Fortunately, there de¢ailed descriptions of the plant installed

coupled with photographsf the plant buildings and headgear. When these sources are used

in conjunction with the physical analysis of foundations, made during the archaeological
pedestrian surveys, and modern photographs of the foundatioas beempossible to fully
re-createthe 1920s beneficiation plant at the TSBM main mikre detail on this
development and of the technology will be given in Chapter 6 under thieesualing of

ONew Technol ogi esd. I n July 1HeZOeinawellwas an
respected Empean metallurgishad been employed to consult on the design of the smelting

and concentration plants to be installed at TSBM September it was announced that
samples of oréhad beersent to him for experimental purposes and it was expected that

within the next few months he will have completed his investigafions.

The main operation offices and beneficiation plant of the new compargfagated on the
site of the old TSM on thiarm Dwarsfontein. The general idea was that ores from the other
mines when and if they were r®pened, would be transported and fed into the new

beneficiation operatiofFigure 33)

B 6Progress of Tr ans vEea3A Mhind &Eagineeding Boursd1 IMe1020), 5 0 ,
514; 6Gener al Mi ni ng Codrhe/S& Miningi & Bngineedany Journa{l8T S B M6
September 1920), p. 27.

% Ibid;( SAMEJ 31 July 1920); 06Tr anflevwsaMiningRiEngneering& Base
Journal, (1 January 1921)p. 463.

% 6Progress of Tr ans vEa$A Mhind &Eagineefing BoarsdB1 JMe1020), 5 6 ,
514.

% oGeneral Mining Co AI@MA Miningl& Emgedering JouriESBépember
1920), p. 27.
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Figure 33. Historical photograph of th&rgent mine- general view of the 1920s
beneficiation plant’ The main part to the right of theapire is the incline conveyor
leading to the primary crusher and then the secondary crusher plafigs&é and 37).

As the drilling and prospecting operations were completed at many of these satellite
operations (minesjhe results were not encograg and so they were closed dqwnwere

not developed as they were considered to beasmomicor too distant from the Argent
mine?® This left the Brakfontein mine as the only additional feeder of ore to the new plant

and it wadurther developedinderground

A new headgear was erected at the old TSM shaft (Main ithig)re 34) Dewatering was
continued and completed to the @42 m) level or about 1it. (5 m) bebw the first level

of the mine. It was expected that the dewatering of thiairgng levels of the mine would

be completed fairly quickly once the new Tangye air compressor and its associated air lift

system had been installéd

27 6 Tr an s v aBhe SAMininy &Engdineering Journdll9 August 1922), p.1676.

28

60Progress of the Tr anThevSAMIningki Ehgineering 8ourB{B0sCxtobdre t a | s 6 ,
1920), p. 1 8AGM 6dRfe p D $ BH SA Mindng & Engirering Journal,(1 January
1921), p. 463465

2 6Progress of Tr ans vEa3$A Mhind &Eagineeting BoaursdB1 JMg1020), 5 6 ,
514.
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I n December 1919, the SAMEJ produced a smal
stating thathis important invention, by Minerals Separation Ltd of London, was possibly

going to be used at the new TSBM miidhe residues would be capable of treatment by

the proposed oil flotation plank was proposed a ew&uilphurising and smelting plant be

erected to treat the high grade ore and the fines, and that such a plant had been ordered and

should be in operation by the first half of 1521

Figure 34. Historical photograph of th£920 steel headgear installed at TSBM No 1 sKaft.

The first time that the proposed equipment for the new beneficiation plant was mentioned
wasin a report othe F'AGM of the TSBM Companyeldin December 19233

€ a ower plant, consisting of an additional Stirling boiler, a 400 KVA generator set,
asmal | er generator setéwhich will enabl e e
and also provide power for the concentrating and smelting plants.

% 6Froth FIl ot at iTeSA ginng & Engiheerimdg Jowndlld December 1919), 290.

38 6Progress of the Tr anTherS#MiningRiEhgineering 8ourB{BGsQetobére t a |l s 0,
1920), p. 187.

2 6Transvaal Si liype o g& eB e &feNring & Engineering Journdll3 August
1921), p. 1646.

33 6RepofAGMIfofl TS B SAMiInng & Engineering Journél January 1921)p. 463
465.
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A Crushing and sorting plant consisting of a main crusher delivery belt, wash trommel,
collecting boxes r@d pump, sorting belt, secondary crushers, etc., which will be

capable of dealing with the tonnage delivered from the shafts in one eight hour shift.

Concentration plant, consisting of a 2@& bin, rolls, bucket elevators, sizing
trommels, jigs, coneforr thickener tank, &. by 22. Hardinge Ball mill, and Dorr
classifier together with a mineral separation unit for dealing by the oil flotation process

with 200 tons per day of slime, return water pumps, suetps

The oil fl otatfi sufdlianteéwi Iclaplaeid yét o
30000 tons of jig residueséwith the ins
Dorr classifier. Smelting plant, esulphurising plant and smelting furnace capable of

producing 500 tons of silvéead bullion per montf*

Many of the machines or processes installed at the TSBM mine were nelly terQry

de

t a

mining as can be determined from the dates of patents and mining machinery catalogues.

This led to the detailed analysi$ the machinery and pcesseghat forms the basis of
Chapter 6.The initial plan was to install and commission the plant by July 1921. It was
expected that they would have to upgrade the plant within a short time period to be able to
handle double the initial tonnage. Such @grade was not expected to cost more than an
additional £16003°

The prospecting that had taken place in 29220 at the old TSM and Brakfontein mines
had, for the most partbeen very successful for TSBM. They had proven reserves of
mineralisation fron the western end of the vein in number 1 shaft to the eastern extension
of the vein in the number 2 shaft, a distance of ove@@®0 (1 824 m).3® Also, having re

opened all three TSM levels in the mine, coupled with the development of the second level

% O6RepofAGMIfofl T SBhgSAMiIng & Engineering Journél January 1921)p. 463
465.

3% Ibid.

% o6Transvaal Silvers: Deyv e |Toefh#inihg &Engiheeiing doarngdBie n t
January 1921), p. 483.

Sch
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on No 2 shaftthey had atotalbf0 6 d e v e | o p thfeom tvhich they douldhextsact

ores®

The TSBM Company came under a brief thieaarly February 1921, when it was reported
that there was a big drop in the price of lead and silver, but thpamoy assured investors
that the lower prices were still higher than the lowest prices used to calculate the profitability
of re-opening the silver mined.ater that month several announcements were made in
connection with the beneficiation plant. Theseluded plans for the concentration plant,
ficapable of dealing with @00 tons per mondi*® The blast furnace that had been ordered
from Europe had arrived at the coast, and that theuffgurising pots were also on the way
to Delagoa Bay (Maputo). In tas of building construction, the report stated that two new
married quarters had been completed; a third one was nearing comiitibind block of
single quarters and a boarding hausere also under construction. The new explosives
magazine had beawonstructed close to the No 1 sHadtadgeaf®

From an historiands point of Vi ew, althou
Company have not been traced, most wegroduced afuarterly, AGM and Extra

Ordinary General meeting reports in & Minhg and Engineering Journatpupled with
almostweekly progress reports itthe same journal. In April it was announced tbat

Edward Heberleitad arrived at the mine to oversee the installation of the.flama most

unusual practicgebecause it divulgd an operational methodology, the company published

two partial flow sheets of the process provided by the group consulting engineer Mr Errol

Hay.

87 Aterm used to define a tunnel being driven forward to expose and develop new ore bodies

% 6Transvaal Silverat mdrtve STodpShikming&Engiheeling dourndB
January 1921), p. 483.

% 6 Tr ans v aBhe SAMininy &Engineering Journdb February 1921), p. 604.
0 6Progress at TheSAMminga&aEhgingiing Joerngh2, Februaryi921), p. 633.

4 6Progress at Tr ans v dahkelSA Rining& Enginezrmg JoBrA23 dpriMe2t)a | s 6,
p. 1036.
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Three flow diagrams have been drawn based on data from multiple sources where the
specific processes adescribed and on a partial flow diagram in the SANREJ.

Harold W. Clayden delivered a paper on the beneficiation plant of TSBM mine to a meeting
of the SA Institution of Engineers in 1922layden 1922). A€onsulting Mechanical and
Electrical Engineer to the TSBM he was in a very strong position to talk on this subject. He
converted his paper into a lengthy twart, five page articlethatappeared in th8A Mining

and Engineering Journah June 19213 It provided comprehensive details on the layout of
the property, the proposed beneficiation plant and the geology of the various TSBM
mines/optiond* These articles were the main sources of information on the beneficiation

plant.

The average grade of leadthe two shafts of the mine was 11% and silver ran at 10.50z per
ton*® This meant that the grade of silver was approximately one ounce of sil\@reper
cent of lead’® As this was too low for profitable treatment in any blast furnace, it required
preliminary concentratiorio raisethe grade from 11% to at least 55%sulting in an

increasd silver content’

The overall process designed by Dr Edward Hebert@nsisted of four dominant sub
processes, namely; sorting and crushing, concentratiagting and sintering and smelting

Each will be dealt with separately. The bullion product was to be shipped overseas for

2 O6F| ow-TSrhaeregv a al Si | ver &heEA Klieing ® Ergiacertng JoutndihMay e d 6
1921), p. 1083; O6Tr ansyvgalr T8d SOMiaimg &&ngiBeering Jolral a |
(11 June 1921), p. 12712 7 3. 60Transvaal Si | ivpear tgheBdaMireng &let a
Engineering Journal(18 June 1921), p. 133133.

s Li

s |

4 6The Reduction & treatment plant Thd SAtMining &r ansv a
Engineering Journal( 21 October 1922), p . 123, 0The Reduct i «
Sil ver and Th:&A Mining & Engihesridig JourngP8 October 1922), p. 16163.

“4 6Transvaal Silver -pgaB@ABiSA Mineiig&l Esgingetingidouresll June
1921),p. 1271 273. O6Transvaal Si lipar TheSB Misig & Magineelding L i mi t
Journal, (18 Jun€l921), p. 13371338.

% 6Transvaal Sil ver 7§ a B tIkegSA Miaihgakl Eagindéering Jouresti8 June
1921), p. 13371338.

46 Ibid.

47 Ibid.
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refinement into the respective metals contaitedein, the dominant metals being lead and

silver, with additional metals such asg copper and gold also being recovered.

Flow Charts are not the easiesicharts to follow, and so for the purposes of this thesis they

have been broken down into smaller charts for each of the major processes in the text below
and redrawn in a diagrammatic format. In trying t@reate the beneficiation process at the
Omaimedniof TSBM, not all of the sources con
or the make of such machines. It has therefore been necessary to rely on several sources,
each of which described part of the process. The following sections, describisgbthe
processes or machines in more detail, are therefore laniggdiyrom the following sources:
TheJournal of SA Institution of Engineev®l 33(1) 16September 1922 5AMEJ 7 May:

18 June and 28 October 1922.

56 Crushing and sorting process

Oncethe ore had been delivered to thaface,it was transferred to an ore bin and then
passed to a Jaw Crusffawhere, according to the flow diagrgfigure 35) it was reduced

t o 4 ommj die@ed. The make and model of this Jaw Crusher does not appiear in

TSBM records, but it was probably a Blake Jaw Crusher, described in the previous, chapter

as this was the most common make of crusher éntiesother than stamp mills. Theushed

ore was carried via a bucket (@9mmyneshsize. t 0o a
The oversize was passed to a hand sorting belt where any waste rock was removed and
transferred to the dump. The hamicked ore was conveyed to two Sturtevant-jai
crushersx60) si Clea d @ itwas B2@ulelb ¥av h @ingnesh size and

merged with the trommel fines and then conveyed to the millTie Sturtevant rollaw

crushers are similar to the Cornish Roll Crusher described in the previous chapter.

During the research no details of a machine
in mineral dressing textbooks. Although the firm Sturtevant still exists in the USA, and were

contacted for possible information, they informed me that they haelcoods of a roljaw

OFIl ow-TSrhaeregsvaal Sil ver &heFbANlieing® Engiacerswgourdali(fMay e d 6 ,
1921), p. 1083; 6The Reduction & Tredpme Mhe2Bl ant
SA Mining & Engineering Journa(28 October 1922), p.161.
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crusher or of their roll crushers having been at TSBM and were unable to help with

illustrations*®

Ore bin Wash trommel 3/4" mesh

L]

o
Versizg

30" Hand sorting
conveyor

&

wash water to

slimes settler
Jaw Crusher to 4" * +
/ Hand softed ore
18" conveyor E
Bin Waste to dump
Roll-jaw crugher to 3/4"
——

— S

18" conveyor to mill bin
Mill bin

SCHEMATIC DIAGRAM OF THE 1920's PRIMARY CRUSHING PLANT

Figure 35. Flow diagram of the Crushing process at the TSBM mine c-11928 based on
part of the original Flow sheél, and textdescriptions (Clayden 1922).
(Drawn by G. Reeks).

Figure 36. Historical photograph of the Primagyusher and sorting station showing incline
conveyorthat fedrock tothe jaw crusher and secondary crusher machittery.

49 A modern catalogue of Sturtevant crushing and grinding machines was found at
http:/Mmww.info@sturtevantinc.comAccessen 12 Jan 2017) Aachine is listed capable of
produci ngm)gprodict. ( 19

% G6FIQheetTransvaal Silver &heBSA MiaingM&ngiaderng Jowralmi t ed 06,
(7 May 1921), p. 1083.

®. 6The Reduction & Treatment Pl anip ao {ThetSAMinilgr&ans v aal
Engineering Journal(21 October 1922).123.


mailto:info@sturtevantinc.com
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5.7 Concentration process

Fromthe millbinare | evat or t oo kmm)meshtomneel. The ovarsize was ( 6
passed t hr ough((40® x 806 mm)dlis-Chalers crushiBgaalls and then,

by gravity it was returned back to the mill bin elevatdthus making a clal circuiti®?

The undersize fromthe 0 nfn) t r ommel was ermgmeahtrommelst o t wo
and from lere the process bamea little morecomplex (Clayden 1922§.The oversize i.e

<6 mm to >3mmwas sent teix & compartment Harz Jigsee(Chaper 4) (Clayden 1922).

Most of thegalena (lead sulphideyas separated from the waste fragments (tailings). The

galena went to a jig concentrate bin in the smelpglagnt, withthe tailings going to two

diaphragm cones for further processtfig.

Returningto the 3mm mesh trommel, the undersize<@&mm fragments flowed into @&vo
spigot hydraulic classifier which in turn produced three products. The Number 1 spigot
produced <3nm to >14 mesh material. The Number 2 spigot produced a <14tone6

meshprodud.®®

The overflow of théwo spigofclassifierwas classified as €60 mesh product and that went
to a Spitzkastehydraulic classifiefor further treatment ahe fines (Clayden 1922%.The
products from the Number 1 and 2 spigots went into separadmpartment Harz jigs, each

of which gave concentrates and tailings.

2 6F| ow-TBrhaeredgvaal Silver &heBBA Blieing¥ Erngiadersrg JourngihMay e d 0 ,
1921), p. 1083.

 6The Reduction & Treatment Pl aritpao tThetShdinidigrans v a al
Engineering Journal(28 October 1922), p.161.

% O6Fl ow-BBrhaerdgvaal Silver &heBBA MiaingM&ngiadering Jowriéinviay e d 6 ,
1921) p. 1083; OTr ansyv aiglarSThd3®Blining& EMjacerng Mwrtala | s  Li n
(18 June 1921),p 1337133.

% 6The Reduction & Treatment Pl anipaotTheSAdiniMgr&ansv aal
Engineering Journal(28 October 1922), p.161.

% 6Transvaal Silver 1 aB tIsegSA Miainga&l Eagingéering Jourasl8 June
1921), p. 13371338,
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The tailings from both spigots went to the diaphragm cones and the concentrates went into
the concentrate bin (Clayden 1922).

Figure 37. Historical photograph of th8econdargrushing plant which contained the
wash trommels, crushing rolls and Harzrjigchines (Clayden 1922.

From the two diaphragm condbe coarse material went into two Hardinge Conical Ball

Mills - 6ft. x 220 ( 2 x- foOfurtBer refined grindingeach being capable of grinding

100 tons per da3? In 1920 this was gery new technology in the field of fine grinding. The

finer overflow from the Diaphragm Cones jethwith the overflow from the 2 Spigot

Classifierand itwentthrough a Spitzkasten miaine, the overflow of whiclventto a Dorr

thickener(Clayden 1922§° The underflow from the Spitzkasten was routed to the Dorr

Classifiers. The output from the Dorr Classifiers went into Thickening Cones with the

overflow material joining with the ovediv from the Spitzkasten and both werevastered

in a Dorr Thickener (Clayden 192 The slimes from th®orr Thickener was pumped to

the slimes dam where it was contained untill it became solidified (see figure 39).

58

59

60

61

0Transvaal Sil veripé& rBras3®dMiNegt&&ngmeeling JourngkE8dune 1921),

pp. 13371338.
Ibid.

60The Reduction & Treatment
Engineering Journal(28 October 1922), p.161.

Pl ainpt a roffhe 3Mljping®&r ansvaal

6Transvaal Sil ver 1 & a B tlbegSA Mieingakl Eaginéering Jouregt8 June
1921),p.13374338 O The Reduction & Treatment Plipan26.,0f t he
The SA Mining & Engineering JourngR8 October 1922), p.161.

6The Reduction & Treatment
Engineering Journal(28 October 1922), p.161.

Pl ainp a roffhe 3&yeningd& ansvaal
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Mill bin
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SCHEMATIC DIAGRAM OF THE 1920's CONCENTRATION PLANT  Smeiterplam

Figure 38. Schematidiagramof the Concentration process at the TSBM mine c¢ 1159ZP
based on part of the original Flow sh&snd textdescriptions (Clayden 1922). (Drawn by
G. Reeks).

The clear water from the Thickeneras sent to the return water pumps foruse®®
Unfortundely no photographs have beund showing the Ball mill part of the plant, but
substantial, weltonstructed reinforced concrete foundations still exist where the ball mills

were located.

62 6 FIl ow-TRansvaaltSilver & Bas Met al s The 8A Miming & Ehdineering Journdl, May
1921), p. 1083.

6 Ibid.
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The underflow from the Thickening Cones and the Dorr Thickemsddo make up a pulp

of 4 to 1, water to ot® This pulpwas passed through to a 250 ton Minerals Separation Ltd

subaeration flotation plant to separate the remaining galena from any remaining gangue

(wastd.®® Together with the Hardinge Ball Mill techlogy, this was also aery new

development in mineral dressipgocessesOther new or relatively new technologies in

1920 were Dorr Thickeners and Classisiand they will be discussed in the next chapter.

Figure 39. Photograplof part of the slimes dam in 2017. (Beeks photo).

The separation of the three sizes of ore/concentrate defined a route through the beneficiation

process. Product No 1 consisted of coarse hand sorted ore >19mm dhdsismstable for

direct supply tahe roasting pots as it would allow for the air blast to travel between the

fragment® Product No 2although finer at <énm to 60 meshcould be classified as a

granular product and provided the blast velocity was not excessive it would allthe far

flow without too much loss of the fine di#$tThe very fine product, Product Ng8as the

final output of the flotation planthe concentrategnd this had to be roasted and sintered

into an agglomerated mass whichsultimately fed into the blast foace®®

64
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66

67

68

OFI ow-TSrhemrdvaal Si | ver &heBa Mining & Engiadering Jowrrigni t e d 6,
May 1921), p. 1083.

6Transvaal Sil ver 1 f a B #abegSA Mieingakl Eaginéering Joureatl8 June
1921),pp. 13371338.

Ibid.
Ibid.

6The Reduction & Treatment Pl aihpa roffhe®3fyining& ansvaal
EngineeringJournal, (28 October 1922), p.161
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Another very new technology in South Africa at this time was the use of reinforced concrete
in the construction of the substantial foundations for the buildings and machines of the mine
This will also be discussed in greater detail in the nexptelnabut from a civil engineering

point of view it is a very exciting development in the research for this project.

58 Roastingand Sintering Process

In 1890 the TSM employed Otto H. Hahn as metallurgist and general manager. His
employment was detailed in Chapter 3, as was his eventual downfall, dbes to
miscalculation of the amount of sulphides in the ore, which jeopardised the effectiveness of
the oasting process. Typical of many lead deposits around the world, the poreaoy

lead and the richest source of the metal was adelpthide- galena (PbS), but as the mine
went deeper so additional sulphides were contained as components of theeseew&he
copper sulphide- chalcopyrite (CuFef and zinc sulphide- sphalerite (ZnS).The
metallurgists of the 1920s calculated the degree of sulphides in the ore accurately and

designed the process of removing the sulphur on sounder principlé® Hdn.

Hand sorted ore & Post concentration Limestone Iron ore Coke
fines from crusher mill bin (local) (local) (local)

0 U Q00

(2) Water jaceted
blast smelting
furnaces

Dust settling chambers

Huntington-Hebelein
blast roaster (2)

Recycled dust & fumes N I
— a— Waste slag to dump
bullion cast—

Base

‘» into 'pigs’
Sintered ore on Q Sintered ore fed to smelters ——= Bullion to export

breaking floor

SCHEMATIC DIAGRAM OF THE 1920's ROASTING AND SMELTING PLANT

Figure 40. Schematidiagram of the 1920s roasting and smelting process. Based on part
of the original Flow sheéf and textdescriptions (Clayden 1922). (@wn by G. Reeks).

® G6F| ow-TSrhaeredgvaal Silver &heBBA Klieing¥ Engiadersrg JourngihMay e d 0 ,
1921), p. 1083.
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The removal of sulphides began by sintering the ore, followed bysa tdatng process®
The HuntingtorHeberlein process was invented in the USA and patente@8% 1 The
fines from the flotation process at the TSBM mine were initially sintered in two Huntington

Heberlein castron blast roasting pots.

The pots wereircular, about 2 m deep with a perforated false bottandwerecapable of
holding a ten ton chargé They were mountedn travelling trunnions to allow for tipping

and movement over the blower bdwmitially a layer of ash was placed on the false bottom

of the pot. The primary reason for this was to stop the sintered material from sticking to the
pot”® Approximately 1 ton of red hot roasted material was then added as the nexartalyer
finally a layer of moist galena concentrates along with a quaritiiymestonecompleted

the chargé” All that remains at the mine of the roasting and smelting pots and conveyors to
the pots are the versubstantial @-15 m tall concrete foundations on which thmelting

units were supported

Pedestal: 6" ound at bue7 '
4"round at top, with 2"hole

Figure 41. HuntingtonHeberlein pat(Austin 1921: p. 111)

" 6Transvaal Sil verip& rBiEhe®8 Mnimg &aBnginedring ddurngi&lJune
1921), . 13371338.

T US Patent number 600347iAProcess of treating sulphide ores of lead, &c., preparatory to smelting.
Patent granted 8 March 1898.

7 6Transvaal Sil veripi rBitheZ®a Minimg &aBngnedring ddurndigliune
1921),pp. 13371338.

s Ibid.

" Ibid.
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The historicalphotograph of théeneficiation plan{Figure £) showsan incline conveyor

on the left side of the smelting plant. The remains of some foundation blocks of this conveyor
have been located in what isma mealie field and good sized samples of limestone that
were used in the roasting and smelting, can still be found on the surface. A clear example of
the impact of mining on farm producti@an be seeim the photograph belogFigure 8),

in the area thtawvas originally at the base of the 1920s inclihevas adjacent to the remains

of the roaster and smelter plants. Close to the dump of white rockjguré 4£), it is
possible to make out a wagon and a team of animals but it is unclear if they arer oxe

horses.

The maize currently nearing maturity (March 2017, an area of abou20 m diameter,
clearly exhibit stunted growth with the plants themselves only reaching a heightot®.5
1 m andwith cobs beingnly 10 cm long x 2cm in diameterlt is believed that this is due
to an excess of calcium carbonate in the localisedrsméby impacting significantly on the
pH value of the local soilThis is a clear sign of the historical mining pollution impacting

on the soil of a modern farm.

Smelting plant Dump of white rock, possible limestong

Conveyor

Roasting plant

Figure 42. Historical photograph ofne smelting and roasting sintering plant at TSBM
c19227°

" 6Progress of TheSaMiaingi&dmgingerng doerrs{® Mecember 1922), p.321.
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Figure 43. Photograph of the stunted mealies, ilo@alised area but with normal healthy
mealies in the background. Note the pieces of white limestone rock on the surface of the
soil. (G. Reeks photo)

Once the charged pot was filled, it was moved over the blower box and the blast turned on.
The heat frm the roasted ore was sufficient to ignite the whole ch&rgae dust, gases

and fumes were collected in a hood and these were passed to a dust settling chamber where
they were collected and returned for further sintefinthe degree of desulphurisation
required governed the length of time of combusti®anerally it appears that the time taken

per charge varied between 12 and 16 hatreshich point the pot was moved to above the
discharge floor, where it was inverted and the red hot agglomeratedathassf The final

stage was to break the mass down to lumps suitable for feeding into the smelting furnace
59 Smelting process
The schematiadiagram(Figure 4) aso shows the final process of smeltimgthe blast

furnaces and the production of base bullibhe smelting plant consisted of tweater

jacketblast furnace&® They had been designed to be capable of producing B@0ttons

% 6Transvaal Sil verip& rBiEhe®8 Mnimg &aBnginedring ddurngi&lJune
1921),pp. 13371338.

7 Ibid.
8 Ibid.
® Ibid.

8 6The Reduction & Treatment Pl ainpa roffne®&yning& ansvaal
Engineering Journal(28 October 1922), p.161.
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of silverlead bullionper monttf! This was the same basic furnabathad been installed
by Hahn in 1891, although the design.presur

Unfortunately the manufacturer for these furnaces is not recorded

The 6 ¢ h aof ghe atefjacket blast furnaces consisted of the agglomératasted
concentratesasshown on the diagram (Figur@} limestone, iron ore and coke. The coke
was obtained from a colliery in Vryheid, while the limestaaenefrom a localunnamed
source®? The iron ore was apparently mined on the property of TSBBbth the iron ore

and limestone were added as fluxes to the smelting process.

COMPLETE 30-TON SMELTING PLANT WITH 36" CIRCULAR W. J. FURNACE. FORrR DESCRIPTION SEE PAGE 111,

Figure 44. ArtistGs impression of a smelting plant for copper or lead ores using a water
jacket blasfurnace. ¢c1890s through to 1920s. Such a plant is similar to what would have
existed at the TSM ariiSBM mine at Argent in th&890s and 920s%

88 oRepofAGMfofl T S BhklSAMInidgds, Engineering Journal(1l January 1921)p. 463
465.

82 6Transvaal Sil veripi rBfethe®A Mihimd &Bnginedring daurnd&lJune
1921),pp. 13371338.

8 bid.

8 Anaconda Copper Mining Co., Foundry Department. Montana, USA. 1897. Catalogue no 1.
Plate no 83. p. 110.
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Blasts of air were fed through 6 tuyeres and were capdidapplyng up to 3000 cubic

feetof air per minue.?°> The resulting dust and gasses were passed to a dust settling chamber
from where theyverereturned to the roastir(gintering)pot chargé® The smelting furnaces

producel two products basebullion and slagAt the TSBM mine théullion was cast into

50kg 6pigsd that were shipped to Europe for
metals. The slag waste was poured into slag pots and transferred to the adjoining slag dump,
where it was poured and allowed to cool. The slag dump can stilkbeosehe site to this

day. The installation was commissioned in early January 1924 and was soon producing

metallic copper bullion.

Figure 45. Foundation®f the Roasting plant 2016.
(G. Reeks Photo)

510 Power Plantfacility

To supply electrical power to the mine a new power plant was constructed. The equipment
consisted of a Stirling Boiler, a 400 KVA generator set and an ancillary genf€raitus

plant was designed to be large enough to supply power requirements for andeygrs

well as the concentrating and smelting operatfria August it was announced that a

8% 6The Reduction & Treat ment Pl ainparoffned@yning& ansvaal
Engineering Journal(28 October 1922), 1.61.

8% G6Transvaal Sil verip8 rBitheZa Mg &aBnginedring ddurndigliune

1921),pp. 13371338.

8% O6RepofAGMIfofl T SBhelSAMiING & Engineering Journdll January 1921)p. 463
465.

8 Ibid.



