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From Plants and Miners Hats to Magnetic Exploders: Gutta
percha in the service of miners

By ANNE BOTH

hat has a plant to do with mining? How could lives be saved and costs

reduced using a plant product? I first became aware of this material many

years ago when using a splint made of the widely known gutta percha. The
plant is a tropical tree which has been exploited for commercial purposes for more than
a century. The sap of this tropical tree was ripe for exploitation after its introduction to
the West and the investigation of its properties found them to be such that the plant
would lend itself to a great variety of products both useful and decorative. This paper
examines that product of this plant which not only helped drive the industrial revolution
and innovative manufacturing but also contributed to safety and cost saving in mines
world wide.

The plant and its introduction to the United Kingdom

Although the tropical Palaquium oblongifolia or Isonandra gutta, one of about 120
species of the genus Sapotacaea, was first introduced to England in the seventeenth
century by John Tradescant the Elder, it was seen only as a curiosity. William Curteen,
an English merchant and shipowner trading in both the East Indies and West Indies had
collected the plant for Tradescant from Amboyna (present day Ambon). In 1656 the
sample was put into The Ark or Musaeum Tradescantianum at South Lambeth, where,
named as ‘mazer’ wood, it was one of the many curiosities on exhibition to the public.'

It was not until the mid nineteenth century that a second example was brought to
England and this time it was presented to the Royal Society of Arts. Its donor was Dr
José D'Almeida, a Portuguese working in the Far East. D'Almeida was thanked for his
gift but no action was taken to investigate the plant and it was put aside. Later in the
same year (1843), another example was submitted to the Royal Society, the donor being
Dr William Montgomerie, Senior Surgeon of the Straits Settlements (present day
Malaysia).> Dr Montgomerie had observed the Malay use of a variety of articles made
from the sap of the Tuban Guttah tree (palaquium) and reasoned that as rubber articles
(such as were used in the practice of his profession) were apt to perish in the tropics,
they would prove more durable if made of gutta percha (Tuban Guttah sap). He
submitted to the Bengal Medical Board examples of some bougies [thin, flexible
probes]’ made of gutta percha and suggested that medical items such as bougies,
catheters, splints and syringes if made of gutta percha would be superior to those made
of rubber.

Mr Whishaw, a member of the Royal Society of Arts, experimented with the
new plant material to test its properties, producing some lathe banding and piping, while
Michael Faraday suggested that the insulating property could be utilised to cover
electric cabling. In a letter to the Philosophical Magazine of March 1848 he commented
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that being tough and flexible as well as soft when hot, it would be a better material than
shellac if used for insulation.* Werner von Siemens constructed a machine that could
insulate cable with gutta percha, preparing the way for long distance communication.
Thus began the link with industry, and in turn, mining.

The plant

A description of the gutta percha plant appeared in the first number of a new journal,
Journal of the Indian Archipelago and Eastern Asia which was published in Singapore
in 1847. When he published information on the plant in the Journal of Botany in 1848,
botanist William Hooker named it Isonandra gutta. He was at that time the director of
the Botanical Gardens at Kew.” Also known as palaquium gutta the tree thrives in
tropical climates and has many varieties, which provide the differing grades of gutta
percha.

The plant from which gutta percha is obtained is a large tree from 20 to 30
metres in height with a diameter up to one metre. The leaves are dark green with a
reddish-brown undersurface and the flowers are whitish in colour and somewhat
insignificant in appearance. The sap it produces was at first obtained by cutting down
and ring barking the tree to catch the sap as it oozed out® but when commercial
exploitation began this method led to a decimation of the forests where the trees grew.’
By the 1880s plantations were developed and the sap obtained in much the same way as
adopted in the rubber tree plantations (Fig. 1).

Figure: 1: Palaquium Oblongifolia or Isonandra Gutta

Source: William Rhind, 4 History of The Vegetable Kingdom, Blackie & Son, London, 1855.

The exploitation of this plant during the nineteenth century that has continued
into the twenty-first century occurs not only in the Malay Peninsula but also throughout
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Borneo, the Phillipines and in Suriname, French Guiana and Guyana (Fig. 2). However,
the sap collected from Central and South America is of a somewhat inferior quality
compared with that from the East. After collection, the raw gutta percha was almost all
channelled through Singapore by Chinese traders who had the monopoly of its early
trade.”

Figures: 2a & 2b: Maps showing areas of distribution of commercial gutta
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Source: B.M. Willett, Phillips New World Atlas, 1999.

The properties of gutta percha

The various properties of gutta percha made it ideal for the manufacture of a wide range
of products, as evidenced by the numerous catalogues quickly produced by the many
newly formed companies in the United Kingdom (UK)) and the United States (US). The
composition and chemical structure is almost identical to that of india rubber but a
different molecular shape gives gutta percha its unique properties. Chemically, gutta
percha is a polyterpene natural polymer of isoprene (poly-trans-isoprene, whereas
natural rubber is poly-cis-isoprene), which can be described as having a non planar zig
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zag chain form. The percentage composition of the purest gutta percha is carbon 86.36
per cent, hydrogen 12.15 per cent, the remainder a small amount of oxyge:n.9
Commercial gutta is generally described as of three grades, ranging in colour from a
dirty white to reddish brown or blackish gray. It is non-porous, may be easily joined and
is waterproof, salt and alkali resistant, but when exposed to some acids it becomes
brittle. The odour is described as being neither strong nor unpleasant but at times is also
described as smelling of tanbark or old cheese. If the smell is too strong the gutta can be
treated with carbonate of soda or chloride of lime. Being light makes it easy to handle
and as a poor conductor of electricity it is a good insulator and assists sound conduction.
It can be moulded to any shape due to its flexibility when heated or immersed in boiling
water and with a high tensile strength (up to 6,500 psi) its toughness and extensibility
make it an ideal material for a wide variety of applications,'® though it lacks the high
elasticity of rubber. As far as mining was concerned, because of these properties, it
became possible to use the product for accident prevention and cost saving.

How and where used

After Whishaw's experiment in which he produced a lathe band and piping using gutta
percha, a patent for manufacturing was quickly secured by Charles Hancock and
William Bewley.'' In 1845 they set up the Gutta Percha Company Ltd at Wharf Road,
City of London, and published a catalogue of applications.'> One of many quickly
established companies, it remained in business until 1945. Using this new material in
industry required new machinery to be developed, resulting in Hancock and Bewley
constructing a steam-operated slicing machine. This machine consisted of a circular iron
plate to which knives were fixed to cut the gutta, the thickness being controlled by the
projection of the knives. Mincing cylinders and rollers, and addition of wvarious
chemicals, for example, sulphur and zinc chloride, were also employed in the
processing of the raw gutta percha."”” When exhibited at the Great Exhibition of 1851
and at that of Paris in 1855 the many new products created a favourable impression,
though even prior to this the Birmingham water-works had proved the material’s utility.
The company had made several experiments with gutta percha tubes of varying
dimensions by subjecting them to a great pressure of water, without any sign of
deterioration, thus allowing domestic water reticulation to become a possibility.

Mining, Engineering, Arts and Technology journals, Cyclopedias and catalogues
of both general and mining articles began to publish descriptions of items and possible
uses for gutta percha. Items ranged from domestic to decorative objects, including
daguerreotype and photograph frames, curtain rings and poles, brooches, buckets,
galoshes, pianoforte hammers, walking sticks and ear trumpets and even a varnish to
replace shellac for waterproofing, to name but a few (Fig. 3). Items available for more
industrial purposes included piping for water reticulation, cisterns, cotton spinning
rollers, hogar pipes, cable insulation, siphons and miners protective headwear. This
happened just in time for the product to be used in the American Civil and Crimean
Wars and even World War 1: items relevant to warfare such as communication cabling;
blasting equipment; folding boats; and revolver cases were all offered for sale (Fig. 4).
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Figure: 3: [llustrated list of ornamental and useful applications
of Gutta Percha

USEFUL ARTICLES IN GUTTA PERCHA.

TB‘::‘:PS“' No?g. — \Cnrmsh Miner’s Hat.

Source: G.W. Cant & Sons, High Holborn, London 1850.

As telegraph wires could now be insulated with a material that could withstand
immersion in salt water, the laying of telegraph cables began, first across the English
Channel and later across the Atlantic Ocean. The Gutta Percha Co. Ltd prepared cable
for the India Office (UK), who laid it in the Persian Gulf,"> and as the Atlantic cable
began its trajectory from Porthcurno, Cornish miners were to be employed in its laying.

Mining applications

By the 1850s, reports and testimonials by mining companies of the various experiments
made at the Gutta Percha Co. Ltd factory began to appear in the press. The Perth
Gaczette of January 1852 quoting from the Woolwich Gazette (UK), reported:

... Experiments at the Gutta Percha Co. accidentally discovered that the electric
spark preserving its powerful igniting properties could be conveyed underwater
to a considerable distance when the wire was covered with a coating of gutta
percha ... a series of experiments were afterwards made with this new
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application of gutta percha tubing ... The simplicity with which this discovery
can be applied, renders it invaluable and perfectly safe for mining purposes, or
for blasting rocks above or under water at any depth .../

Figure: 4: A catalogue list of the various applications of gutta percha.
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Source: Gutta Percha Works Circular, Gutta Percha Co. Ltd, London, 1851.

Soon the Australian press was publishing lists of imports to the country showing receipt
of such articles as gutta percha belting and buckets, destined no doubt for developing
mining fields, as were the many domestic items of gutta percha which were carried by
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the miners and their families.'” Miners and mining companies also began to utilise items
which contributed to both safety and cost saving. These ranged from siphons, buckets,
hogar pipes, clack seals, lathe belts, tubing for surface to underground communication,
insulators for blasting equipment, diaphragms for air compressors and head protection
and boots for miners which were waterproof, cheap and durable. Mining manuals could
be waterproofed, as could miners’ blankets, while mine models could be produced from
the easily moulded material.'®

These products of gutta percha, especially made for mining operations were
disseminated world wide. An early mention occurs in reference to miners who carried
among their supplies, blankets waterproofed with gutta percha when seeking gold in the
California Goldrush. In New South Wales, James Dick of Glasgow (Scotland), supplied
the gutta percha sheets used on the concentrating tables at the Mitchell's Creek Freehold
Gold Estate, which he owned at this time. In 1885 Dick Brothers supplied cheap shoes
and 3,000 feet of gutta percha belting (Dickbelt) to a Potash mine in Alsace and by
1865 the gutta percha belts manufactured in Scotland by the Dick Brothers were being
used in mines and pug mills in the Thames area, New Zealand.*

The Melbourne Argus published a report from the Bendigo Advertiser in
October 1859 of a new gold washing cradle near Castlemaine under a heading 'The New
Galvanic Cradle":

... the cradle does not differ in outward appearance from the puddler's cradle in
general use, on the ridge is rivetted a piece of gutta percha which slightly
overlaps and fully prevents the escape of any quicksilver into the next dish.

It further noted that ‘This piece of equipment patented by a Mr Meyerhoff, ... [was
demonstrated] at Mr Cohn’s, Bridge St.’*' This report also appeared in The Sydney
Morning Herald and The South Australian Advertiser’ and orders were soon made for
the cradle by the Bendigo Steam Puddling Company. By August 1860 the machinery in
operation at the Old Quartz Hill Company (Castlemaine) included a Meyerhoft"s patent
galvanic cradle.” In Ballarat, (Victoria), sheets of gutta percha were sold for mine
purposes as were pump clacks at three shillings and three pence per pound weight and
tubing at four shillings and four pence per pound.**

Safer mine operations were promoted when mine horses could have their hooves
covered by overshoes of gutta percha and miners could wear gutta soled boots, thus
avoiding the dangers associated with sparks being struck by hooves or feet of the miner
workers. This was especially relevant in the safe operation of coal and anthracite mines.
By the 1850s in Pennsylvania (US) powder for blasting at anthracite mines was being
produced at the Du Pont Powder Hole explosive facility. To avoid explosions, the
workers here were using wooden tools and equipping the horses with horseshoe
coverings of gutta percha.”

Miners could also protect their heads with the new gutta percha miners’ hats,
and should a prospector or miner require protection from the elements a whole suit of
gutta percha could be obtained. As one visitor described in correspondence to the
Sydney Morning Herald, ‘1 provided myself a complete suit of gutta percha from head
to foot’.?® The purchase of such a suit in 1901 may well have been prohibitively
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expensive as the Australian government introduced a Federal Tariff proposal on various
imported materials including gutta percha.”’

Mr C. Tripptree, however, was more concerned about the operation of his gold
mine at Mangana Richmond Creek, on the Fingal goldfield (Tasmania) when he wrote a
letter to the editor of The Mercury (Hobart)*® in which he said

I now respectfully solicit the public to assist me with 2 pumps of 2% inches to
2% inches bore with a hose of 30 feet of Gutta Percha or vulcanized India
Rubber ... hoses the same calibre with a spiral ring for each pump.

The pumps were needed to get rid of the water, as he had obtained some gold at about
27 feet down in the bed of the creek and a borrowed pump was too large to be operated
by a man working on his own. Another letter in the same publication notes use of a
gutta percha scraper instead of one of iron, in a patent application for an adaptation of a
Munday Borlase Buddle by a Mr W.H. Kayser (later manager of Mount Bischoff Tin
Mine)*’

Archaeological investigations at nineteenth century mining sites in England
have produced evidence of clack valve seals in various machinery pieces not only of
leather (a commonly used material) but also of gutta percha.*® In the UK, at least one
mining journal records that electrical signalling was carried out by means of copper
wires insulated with gutta-percha and that miners were required to wear boots soled
with the same material.>’ However, not all mining sites show its use. Archaeological
site investigation of the Burra mine in South Australia during the 1980s revealed that
where there was a need for seals in machines, horse blanket was the material of
choice.*. Perhaps this is an extreme example of cost saving through recycling?

Apart from its use on concentrating tables, especially noted in gold mines in
Victoria and New South Wales, gutta percha could also be found on drilling pieces such
as that displayed at the International Exhibition of Art, Manufactures and Products of
the Soil and Mine held 1876 in Philadelphia, USA to commemorate the 100th
anniversary of American Independence. The exhibit, from the Mining Equipment
section is described as a Stow’s flexible power transmitter pointed out that it:

may be used for almost any purpose, quarrying, drilling iron, wood or other
material at any angle and in any position. A flexible shaft consisting of a solid
coil of steel wire encased in gutta percha or leather, is fixed by a pulley to an
ordilggary driving belt, the drill or auger being attached to the opposite end of the
coil.

Letters and articles began to appear extolling the safety of gutta percha
insulation in blasting activities. As early as 1847 recommendations for the use of gutta
percha coated wires for mine blasting, which could save life and money, appeared in the
UK press. Writing in 1851, one such writer, 'Rayo', suggested that the greater use in
mines of gutta percha conductors for blasting would contribute to cost saving and
accident prevention, for ‘cost saving as only a small portion of the terminal point in
contact with the charge is lost and the conductor preserved’, and as far as accident

. . . 34
prevention was concerned ‘... miners try to save the charge when there are misfires’.
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The Perth Gazette of May 1852 reported a suggestion by Captain Addison of
Bombay that accidents in coalmines could be avoided by placing charge wires covered
in gutta percha into coal chambers where fire damp occurred. By such means an
explosion of a small quantity of gunpowder could be made before each shift, thus
lessening the possibility of accidents. It is not known whether any coal mine took up
Captain Addison's suggestion.”

Accidents related to poorly insulated blasting materials were not uncommon, as
illustrated by an inquest into an accident at the Great Laxey Mine on the Isle of Man,
one of the largest producers of zinc, lead and copper in England during the nineteenth
century, which found that it was lack of gutta percha insulation on the charges that was
responsible for a death. Edward Kelly giving evidence at the inquest described what
happened as he and three others were working in Dumbell’s shaft at the 170 level. He
said that the explosion occurred during the act of charging the fuse of straw (used to fire
off the blast). John Kelly (the victim) was wadding the powder with a charger of
tinplate and wood at one end and a pricker of copper at the other end, and further stated,
‘in my opinion a leather charger or a gutta percha would be equally safe’. This
dangerous action occurred despite an abstract of the Metalliferous Mines Act of 1872
being posted in the mine. The abstract detailed regulations relevant to health and safety
and how explosives were to be used underground, though Kelly claimed to be ignorant
of its existence. Thomas Carpenter writing to the editor of the Melbourne Argus in 1871
warned of the dangers with 'fuzes' suggesting that miners be instructed in the use of
gutta percha or india rubber insulation on the ‘fuzes’ to avoid accidents.”” By this time,
Wheatstone's Magnetic Exploder was on the market (Fig. 5). This was an electric
blasting machine with gutta percha insulated copper wire charges and was advertised as
being used extensively on colonial (mining) fields.*®

Figure 5: Wheatstone’s Magnetic Exploder

Source: Henry M. Noad, The Students Textbook of Electricity, Crosby, Lockwood & Co., London, 1867.
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Gutta percha could also save the lives of miners when there was an accident
such as mine collapse. When two miners at the Whiteway and Co. clay pit (Dorset,
UK), Charles Woolfries aged 57 and a youth named Bartlett aged 17 years, were caught
in a collapsed area for four days in 1859, they were saved by means of forcing air
channelled into the collapse via gutta percha tubing attached to a bellows. After
enlargement of the tunnel both men were rescued 'alive and well'.*’
North of England Institute of Mining and Mechanical Engineering Society note that
flexible gutta percha air pipes were in use as rescue items in case of accident where
there was gas in a mine and that miners were required to wear boots soled with gutta
percha. *

A more recent application of life-saving gutta percha occurred in 1956 at the
Anglo-American Merriespruit Mine, Orange Free State, South Africa, when water

Transactions of the

flooding into the mine was controlled using gutta percha sealed thick walled steel pipes.
‘The through pipes were 10 metres in length bolted together at the planned mid
elevation of the plugs through heavy duty grooved flanges sealed with gutta percha
gaskets™*!

Although there were lives saved by these gutta percha products their
manufacture was not without health hazard. An example of this is seen in the
manufacture of waterproof fuses insulated with gutta percha produced by Bickford,
Smith and Davey Company, at their Camborne, Cornwall factory. The manufacture of
these fuses led to the hospitalisation of one of the young female employees. During part
of the work process, the girl licked the end of the fuses time and time again, and in so
doing ingested minute amounts of gutta percha which over time accumulated and led to
the need for her operation.*?

More recent developments

With cotton weaving facing decline in the early twentieth century, Lancashire cotton
mills changed their operations to produce conveyor belts for the mining industry that
incorporated gutta percha into their manufacture.”’ This was particularly so in the years
between the two World Wars. Before and after the 2" World War, supplies of the raw
material continued to be harvested in Malaysia. Exploitation of palaquium gutta
continued with the timber also being used for poles for mining purposes.* Gutta percha
is now largely superseded by newer materials such as polyethylenes and plastics,
especially in the case of cable insulation, a change almost certainly accelerated by lack
of access to the better grades of the raw material during World War Two.

Numerous companies operating today, can, if they comply with the various
standards of manufacture,*’ supply belts, lathe bands and pulsating pressure cords to the
mining industry. The list of these companies includes GP Rubber Ltd Toronto which
incorporates gutta percha into the manufacture of its fire resistant belting, and Goodyear
U.S. Chinese companies such as Rimpex and Henan Boom Ltd*® continue to
manufacture a wide range of products such as seals, radar antennae, golf balls,
containers for chemicals, tyres and various medical items, especially those used in
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modern endodontic dentistry, all of which incorporate gutta percha in the manufacturing
process.

Summary

Following the introduction of gutta percha to the West and the ensuing recognition of its
many properties which facilitated its commercialisation, there was rapid development of
a wide range of products that enhanced health, safety and comfort. As well as the many
domestic products that became part of every household, local authorities were enabled
to improve the safety of water reticulation and sewage removal for householders. Speed
of communication was increased as telegraph cables were rapidly laid down. The use of
gutta percha in a wide variety of manufactured products both domestic and industrial
became the norm throughout the second half of the nineteenth and early twentieth
centuries. Such products could be found world wide assisting not only medical and
domestic life, but the waging of war. They were especially notable for the contribution
that was made to industry and to mining in particular. The global mining industry was
enabled to operate more safely and became more cost effective when the numerous
gutta percha products specific to mining applications such as insulated blasting
equipment, seals, siphons, communication tubes, boot-soles and miners headwear were
utilised.

Some of the mining specific products continue to be produced today and the
development of modern products and endodontics has provided a continuation of the
gutta percha trade and manufacturing. When considering the uses to which gutta percha
was put we should not forget that authors and playwrights were motivated to
incorporate its name into their works viz. ‘The Gutta Percha Girl,” (a farce performed in
the early twentieth century by amateur companies in places such as Nome Alaska) and
‘Gutta Percha Willie’ a story primarily written for children by Scottish author George
MacDonald.*” Even modern artists can be inspired by the material, as witnessed by

Anna Slilivonchik (of Belarus) in her 2008 painting ‘The Gutta Percha Girl’ which
admirably suggests the products flexibility!**
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