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Abstract

How does innovation in material culture occur? In this thesis, I critically examine the
role of the individual in this process and contrast it against a wider background of
political, economic and technological change.

The case study selected is Hayes Engineering Works, Oturehua, Central Otago, New
Zealand. Hayes Engineering manufactured durable products for the agricultural industry.
The period selected for this thesis is 1895 to 1926, which coincides with the founders,
Ernest and Hannah Hayes' active involvement in the business.

The theoretical position of this thesis is that change in material culture is not the result of
individuals, but builds upon the efforts of many.

I examine and demonstrate the

connections between the artefacts at Hayes Engineering Works and the wider world.

This is in contrast to a widely held myth that material culture especially that associated
with agriculture in New Zealand, developed because of isolation. I argue the opposite,
and conclude that this material culture developed because of a myriad of connections;
personal, professional and technological.

An economic and political framework,

combined with the skills of the individual, led to changes in material culture.

Keywords: Material Culture, Hayes Engineering, Innovation, Agriculture, Mythology.
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Chapter One

Introduction

Hayes Engineering Works, an historic factory in Oturehua, Otago, New Zealand,
appears suspended in time. The factory first operated in the 1890s and continued
manufacturing agricultural products until 1977.

It was sold to the New Zealand

Historic Places Trust Pouhere Taonga and is now managed as a heritage attraction.

A well preserved example of industrial heritage, Hayes Engineering represents
innovation and invention at a time in New Zealand's history when vast tracts of land
were being subdivided and fenced for agriculture. The time period 1890 to 1926
corresponds with the two founders, Emest and Hannah Hayes, being fully engaged in
the operation of their business.

The purpose of this thesis is to use Hayes Engineering as a case study to explore
change through time. This will be achieved by a critical examination of the material
culture produced at Hayes Engineering.

I will explore the factors driving these

changes; examine what was happening locally, nationally and internationally during
the time period being studied; determine how this influenced changes in material
culture; and discuss how this material culture became part of the rural mythology of
New Zealand.

This thesis will place the changes in material culture at the Hayes Engineering within
a conceptual framework that is focussed upon technology. Technology embraces all
aspects of the process of action upon matter (Lemonnier 1992: 1); to examine
technology is to study what makes us human.

Archaeologists have studied the

material culture of technology from Stone Tools (Boucher de Perthes: 1847) to Plum
Puddings (Leach 2007). Technology changes through time, it has a social dimension
and it is culturally determined. If this line of reasoning is followed, then by close
examination of technology it will, by inference, be an examination of culture. If the
premise is taken that all technology is a result of culture, then by exploring the
technological changes that happened at Hayes Engineering, it is possible to explore
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and interpret some aspects of culture at the beginning of the 20th century in New
Zealand.

It is important to

unders~and

some of the philosophy of technological change and

innovation and then be able to fit this research into a conceptual framework. Earlier
theories of technological change were firmly embedded in the concepts of biological
evolutionary theory. Herbert Spencer (1820-1903) postulated that the laws of biology
are the laws of society. He stated that progress in society and manufacturing can be
defined as transition from the simple to the complex - or as he called it "SuperOrganic Evolution" (Spencer 1897: 5). Lewis Henry Morgan in the 19th and early
201h centuries observed that technology proceeds in an evolutionary way, that one
invention precedes another and these technological changes bring changes to society
(Morgan 1907: 11). The Marxist view defined technological innovations as bringing
about changes in the relationships of production and bringing about changes in social
arrangements. According to a Marxist interpretation all technology has a strongly
political dimension (Perry 2003: 36).

In the early 20th century Malinowski and Boas used anthropological fieldwork and
observation to demonstrate that technology has a symbolic function and that it cannot
be explained by being the best fit to suit the environment. All technology is deeply
intertwined from within the culture from which it arose (Malinowski 1939: 38). Boas
observed that this symbolic nature of technology is an expression of how people in
that society viewed the world (Perry 2003:60).

Theories of culture and technology changed radically in 1935 when Marcel Mauss
illustrated that our so-called "natural behaviours" were in fact highly socialised. He
theorised that technological processes using tools were the product of social learning
processes.

This means that even the most casual acts are culturally determined

(Lemonnier 1992:1). This has important implications for the study of technology, as
technology cannot be divorced from the culture from which it arose. To understand
the technology you must examine it within its cultural context.

In the 1950s, Leroi Gourhan proposed the theory of Chaine Operatoire for
technology. This is the operational sequence that brings a raw material from a natural
2

state to a manufactured state.

He postulated that technology does not rest with

individuals but is a larger process that builds on the efforts of many (Lemonnier 1992)

Levi Strauss in the 1960s coined the term Bricolage to connote resourcefulness and
improvisation, with advances in technology seeking modest gains (Garud and Karnoe
2003: 278). Gillie in Historie des Technigues in 1978 enlarged upon the idea of
Bricolage and concluded that technological systems relate to other systems and this
allows for development. An example often given is that the steam engine allowed
miners to dig their mines deeper to extract coal by pumping the water from the mine.
As there was more coal available this lead to better metallurgy and more efficient
steam engines for transport and industry (Lemonnier 1992:9).

The way in which the term technology is used in this thesis builds upon the work of
Lemonnier (1992:5) who deconstructed technology into five components:
•

Matter- what it is made of?

•

Energy- the forces that transform matter.

•

Gestures -the operation of production.

•

Objects- the artefacts used to act on matter.

•

Specific knowledge- technological knowledge.

In addition to these I will consider another five dimensions:

•

The environment -how does this influence the type of technology?

•

Society- how does the culture of the society influence technology?

•

Political- how does the political climate of the time influence technology?

•

Economic- how do economic constraints influence technology?

•

Symbolic- what is the symbolic nature of technology?

The methodology of this thesis is an examination of the material culture produced at
Hayes Engineering from 1890 to the retirement of the founders in 1926. The material
culture produced at Hayes Engineering is critical for the study, but I will expand upon
this by interrogating multiple sources of information. Historical archaeology has been
defined as 'text aided archaeology that uses a combination of archaeological and
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historical methods, sources and perspectives to study the recent past" (Orser, C.E.
1995).

Documents such as contemporary letters, patents, engineering drawings and
government statistics will be examined. I will use transcripts of an oral interview
(2004) with Clive Hayes (Ernest's grandson) and a copy of a film interview of Clive
Hayes explaining the operation of the Hayes factory. By using these multiple sources
of evidence I will critically examine how and why material culture changed at the
Hayes Engineering Works, and then consider what these observations can tell us more
generally about culture change.
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Chapter Two
Hayes Engineering Works: History and Setting.
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Figure 2.1: Location of Hayes Engineering, Oturehua, Central Otago, New Zealand.

2.1

Introduction

This chapter will provide a background to Central Otago, the Hayes family and the site. It
will examine the climate, geology, Maori and European settlement, industry, the Hayes
family and a physical description of the site. This will provide context to the material
culture that was produced at Hayes Engineering Works (Figure 2.1)
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2.2

Climate

The climate of Central Otago can be described as the coldest, driest and paradoxically the
hottest climate in New Zealand. It closely resembles a continental climate with low
humidity due to typically low rainfall in summer, when the temperature and rate of
evapotranspiration are highest (Lister and Hargeaves 1965: 51).

2.3

Geology

Oturehua is situated in the ldaburn Valley, which lies between Rough Ridge and the
Raggedy Range. The geology of the valley consists of non-marine schist basal rock with
quartz conglomerates overlain with sand, clay, schist pebbles and loams (MacPherson
1938, Wilson 1978). The interpretation of vegetation before Maori settlement was a
shrub grassland mosaic with Coprosma and Olearia, and Phyllocladus, Podocarpus halli
and Halocarpus on the adjacent slopes (McGlone and Moar 1998).

2.4

Maori Settlement

The current chronological model for Maori settlement in Otago begins at the start of the
13th century when Maori settled the coast and quickly explored the interior to exploit the

resources that were offered. This is illustrated by the early coastal sites at Papatowai and
Pounawea containing silcrete and porcellanite that could only have been obtained from
inland sources (Hamel 2001:73). The 14th century Shag River Mouth village is the best
known of these early sites, and from there the route up the Waiheno River provided the
most direct access to the lda Valley (Anderson, Allingham and Smith 1996).

The

conjecture is that stone procurement and hunting was a seasonal activity in Central Otago
by people spending most of their time on the more temperate coast especially during the
winter.

With the arrival of Maori, the vegetation was altered by fire, and much of the woody
vegetation disappeared and was replaced with grasslands. The extensive Chionchola
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rubra, C. rigida and C. macra tussock grasslands represented a new anthropogenic

community that was created by periodic fire, which eliminated and repressed the previous
woody ecosystems (McGlone 2001:12).

There are ranges of radiocarbon and calibrated ages for deforestation in Central Otago.
At Nokomai, Ruined Hut Bog and Clarks Junction the dates begin in the early
century (McGlone et al 1998).

13th

These dates correspond with archaeological dates

presented by Hamel (2001) in the appendix to The Archaeology of Otago.

There is archaeological evidence that early Maori utilised the area around Oturehua for
the procurement of food and raw materials. There are three recorded archaeological sites
of early Maori associated with moa bone, Hills Creek (H41/3), Oturehua (H41/7), and lda
Valley Station (H42/4).

The lda Valley was utilised by Maori as a source of industrial stone very early in the
colonisation of New Zealand. Large retouched flakes of silcrete blades were made from
deposits of silcrete in the lda V alley.

These large blades are associated with the

processing of large game, including moa. There is evidence of extensive quarrying and
working floors within a 20-hectare area on a north-facing slope near Oturehua (Leach
1984: 108). With the extinction of moa and other bird species in inland Otago, settlement
and food procurement was further concentrated on marine resources during the later
period of Maori culture. Central Otago was historically used as a mahinga kai area with
seasonal gathering of stone resources and flax as well as over fifty different foods
(Anderson 1998).

2.5

European Settlement

The first European settlers in Otago were sealers and whalers.

The first recorded

European settlement in Otago was a group of sealers at Green Island near the city of
Dunedin over the summer of 1809-1810 (Entwisle 1998). Between 1833 and 1839 shore
whaling stations were set up at Otakou (site number 144/64), Moeraki(J42/136),
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Waikouaiti (143/66), Purakaunui (144/216), Taieri Island (145/60), Molyneux (H46/53)
and Tautuku (Sl84/82) (Prickett 2002: 149-50).

The whalers hunted the Southern Right whales as they migrated northwards for the oil
contained in their blubber.

In 1840, Johnny Jones established the first organized

European farming settlement at the W aikouaiti whaling station.

He settled a dozen

families from Sydney under the Waikouaiti hill. The settlement was formed to provide
cattle, sheep, horses and grain to the Sydney market. It failed due to the poor selection of
the farm site and mismanagement.

2.6

Agriculture

In 1843, Jones settled with his family at Waikouaiti and as whale numbers declined, he
spent more time concentrating on farming and the settlement prospered (Hamel 2001,
Tapp 2007). More formal European settlement followed with the founding of Dunedin in
1848, but remained concentrated on the coast until well into the 1850's.

J. T. Thompson, the Chief Surveyor surveyed Central Otago in 1858 and commented that
the native grasses of the interior were ideally suited for sheep. Runholders moved into
Central Otago and took up large runs under depasturage licenses from the Provincial
Government.

These licences demanded runholders obtain specified stocking rates of

sheep within a given time. Failure to do so could result in the loss of grazing rights and
forfeiture of the run from the Waste Lands Board.

These runs were extremely large and based on an Australian model. Consequently, large
houses and runs featured on the Central Otago landscape from the 1860s. Boundary
keepers were employed to patrol the edges of the runs (usually natural features) to
prevent stock straying into neighbouring stations.

The Ida Valley Station grazed by

Stafford and Bell in 1862 carried 26,500 sheep grazing on native grasses (Beattie 1947).
Initially sheep were farmed exclusively for their wool, but following the discovery of
gold (see below) a new market developed.

There was a rapid influx of miners and
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temporary mining communities sprang up, runholders were able to sell their sheep and
cattle for meat.

Fat wethers sold at £2.00 per head at the Central Otago goldfields

(Salmon1963: 73).

Despite the economic benefits, there was ongoing tension between the miners and the
runholders, "the manager of the Mt Ida Station saw a miner removing a door from one his
outbuildings, and pursued him with a revolver, only to see the thief disappearing towards
the Raggedy Range" (Salmon1963: 79). As timber was in short supply it was probably
redesigned into a miners cradle or other piece of mining equipment. These tensions
between the runholders and other settlers would manifest themselves in political change.
Later this political change would encourage development of new types of agriculture
developments that will be discussed in Chapter four of this thesis.

2.7

Gold

The discovery of gold in the Tuapeka district by Gabriel Read in 1861 triggered the
Otago gold rush. Read, a miner with both Californian and Australian mining experience
claimed the £500 reward offered by the Provincial Council of Otago for a remunerative
goldfield. Following this discovery, the population grew exponentially and during the
month of October 1862, 6000 people arrived in Otago (Salmon 1963:83).

The Ida Valley had four main gold mining sites; German Hill, Blackstone Hill, Garibaldi
and the Golden Prospect Mine. The gold was contained in quartz bands that lay on the
surface of the decomposed Otago schist or in bands close to the surface. The mining in
the Valley used hydraulic sluices or tunnelled through to the gold bearing quartz.
At German Hill, the miners did not exhaust the gold, but mining ceased as the bottom of
the mine dipped below the level of the tail races and there was insufficient water to
continue with the mining operations (MacPherson 1938).

The Golden Prospect mine (Figure 2.2) had two phases of operation. In the late 19th
Century it was mined to 14 metres. However, during the 1930s, it was mined to 46
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metres and used two steam engines to drive a winch and crush the quartz with a stamp
battery. When this gold seam was exhausted, the mine was closed.

Figure 2.2: The poppet head of the Golden Prospect Mine May 2007 photograph B. Edwards

2.8

Oturehua

The town of Oturehua was originally called Rough Ridge; the name was changed in 1905
because of the residents' requests to central government. The settlement was one of
several in the valley, including; Blackstone Hill, Moa Creek and Poolburn. Oturehua
developed into a township when the railway reached the settlement in 1899.

This
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stimulated the building of the present Hotel and General Store by J ames Caldwell in the
same year.

2.9

Ernest and Hannah Hayes

Information on Ernest and Hannah Hayes (Figure 2.3) was complied for the New Zealand
Historic Places Trust by A. McMorran (n.d), and the following draws heavily on this.
Ernest Hayes was born in 1851, in Pailton, Warwickshire, England. He was one of ten
children and his father was a mole catcher. He received a Grammar School education
and served a five-year apprenticeship in rnillwrighting. This was a highly skilled trade
and a rnillwright needed a wide range of technical skills, including; installing, repairing
and replacing machinery. Millwrights worked with different materials such as stone,
wood and metals and needed good mathematical skills to understand gearing, angles and
forces and to be able to draw and understand engineering blueprints.

Figure 2.3: Ernest and Hannah Hayes after 1920 (as the homestead has been built) from collection of
New Zealand Historic Places Trust.

When Ernest was 30, he married Hannah Pearson and towards the end of 1882 with their
new son Llewellyn, they immigrated to New Zealand. They arrived at Ophir and Ernest
had the task of installing machinery in the Vincent Flour Mill for his uncle, J osiah C.
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Jones. There were technical difficulties associated with the installation, as the main shaft
was too large for the mill gears. Because of the relative isolation with no engineering
facilities, Ernest solved the problem by enlarging the shaft size of the mill gears by
cutting them to size with a round nose chisel (McMorran no date).

In 1884, the Hayes moved to Rough Ridge where Ernest managed the flourmill until

1900. With the coming of the railway to Rough Ridge, the flourmill closed as it became
more economic to have wheat ground in the roller mills of Dunedin. (The mill house is
still in existence, but has been converted to a private residence) .
SHEET N0-17

N.

z.
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Figure 2.4: 1902 N.Z.R. Plan showing the Hayes and surrounding properties. Pre 300,000 Plan Index
(Otago University Anthropology Department Digital Library)

The Hayes owned an uneconomic smallholding of approximately 60 hectares of nonirrigated land on the outskirts of the town (Figure 2.4). With a growing family the Hayes
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had to produce an income, so Ernest used his millwrighting skills to develop agricultural
products that could be manufactured and sold to farmers.

2.10

First Products

The European rabbit ocyctolagus cuniculus had developed into a major pest in Central
Otago after being introduced as a small game animal. The first liberations of rabbits
occurred with the commencement of the Otago settlement in 1848 (Wodzicki 1950: 107).
Rabbits thrived in the climate of Central Otago and competed against sheep for feed and
this lead to loss in production.

From 1878, extensive grazing lands in Otago were

abandoned as owners gave up struggling against rabbits (King 1998: 143). The rabbits
were controlled by several methods: biological control with the introduction of cats and
mustelids; alongside shooting and poisoning with Arsenic trioxide and Strychnine
alkaloid.

Poison was an effective pest control method provided it was palatable to rabbits. This
was achieved using pollard baits (a mixture of bran and poison dried into a sheet and cut
into small squares) scattered about the countryside for rabbits to ingest.

The Lightening Pollard cutter was patented by Ernest Hayes on the 28th of May 1895.
This signalled the start of manufacturing agricultural products by Hayes at Oturehua. In
order to secure orders for the pollard cutter, Hannah Hayes cycled through Central Otago.
She was a successful salesperson and in 1897 production of the pollard cutter was
increased by the manufacture of a hand operated lathe, made from a plough disc mounted
on a fence post.
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2.11

Site Layout.

Figure 2.5: Site of Hayes Engineering. Photograph B. Edwards May 2007.
The site has been numbered in chronological order
1. Original homestead built in 1895, restored by the New Zealand Historic Places Trust in the 1980s.

2. Factory, original block 1902, with three extensions 1908, 1909 and 1914.
3. Stables and forage storage, built prior to 1914 and probably contemporary with the original homestead.
4. Windmill base, built in 1910 and converted in 1927 to house the Pelton wheel.
5. Second homestead completed in 1921.
6. Dairy, proximity to second homestead suggests it is contemporary circa 1920s.
7. Site office, built in 1930.
8. Pigsty, unknown date.
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2.12

Site development and intra site zoning

The initial buildings on the site were a modest homestead built in 1895, and soon after
stables and forage storage (Figure 2.5). The first factory was completed in 1902, and
expanded regularly over the next 12 years. The second homestead was completed in
1920 to accommodate the larger family and to reflect the increased prosperity of the
Hayes family. In this second homestead phase the site is a mix of domestic, agricultural
and industrial areas. There are three discrete zones within the site, represented with
coloured boundaries. These boundaries have been created to represent intra site zoning
when the new homestead was occupied.

Figure 2.6: Photograph of site illustrating intra site zoning. Photograph B. Edwards May 2007
Yellow Line domestic space
Blue Line manufacturing area
Green line agricultural production
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The new homestead is a domestic space; it is fenced and separate from the rest of the site.
There are formal gardens in the curtilage around the house, consisting of old stone mill
wheels set into concrete and incorporated into a series of fountains . These provide a
formal contrived beauty to an otherwise stark landscape. The house is connected to the
manufacturing area (blue) by being the dwelling of the owner- manager of the Hayes
Engineering Works and to the agricultural area (green), which services the homestead.

The blue line surrounds the industrial area and has links to the homestead and the stable,
a small room attached to the rear of the stables served as a workers cottage.

The green line represents the agricultural production area; this includes the dairy, stable
and pigsty. They are all connected to the domestic space as they provide the household
with products or transport. The agricultural area on the western side of the site is the
coolest area for milk and butter storage and provides shelter for animals during the
summer. The pigsty is the furthest away and the dairy is the closest in proximity to the
homestead, reflecting convenience and keeping a distance from pig smells.

Figures 2.7 and 2.8: Fountains at the Hayes 1921 homestead incorporating mill stones as decorative
features. Note the fenced domestic area. Hayes Engineering Works New Zealand Historic Places
Trust Collection.
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2.13

Workshop

A stone workshop built on the property in 1902 provided a venue for the further
development of agricultural products; the Monkey brand wire strainer, wirecoilers and
the standard lifter.

In order to mechanise the workshop, Ernest looked for alternative sources to manual

labour and experimented with a cone windmill to drive the plant. It proved unsuccessful,
so in 1910 Ernest then built a rotary windmill (Figure 2.9). The tower was 12.1 metres
tall and the sails were 6.7 metres in diameter and was reputed to be the largest windmill
in New Zealand at the time (however, Partington's Mill in Auckland was larger)
(Thornton.1982: 97).

The windmill was designed to drive the factory; however the wind was unreliable, so the
power was supplemented with a Campbell oil engine. When the oil engine proved to be
expensive to run and the wind unreliable, the windmill was replaced with a water driven
Pelton wheel purchased from the McRaes family of Moonlight Flat in 1927.
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Figure 2.9: The Engineering Works with the rotary windmill on site 1910 to 1927. Photograph
thought to have been taken shortly after the erection of the windmill. Hayes Engineering, New
Zealand Historic Places Trust Collection.

The Pelton wheel Figures 2.10, 2.11) utilised the same stream that had run the Rough
Ridge Flour mill where Ernest was formerly employed. The water was piped southwards
along the ridge to a header tank and then gravity fed to the Pelton wheel, so it provided a
constant flow. The water flow could be controlled and shut off with gate valves. This
system was used until the factory closed in 1977 and was also used to drive a generator of
7 .4kW to provide electricity for the factory and family homestead.
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Figure 2.10 (left) The Pelton wheel housing that originally was the base for the windmill until1927.
Figure 2.11 (right) Nozzle for the Pelton wheel. Photograph B. Edwards May 2007.

Power from the Pelton wheel was transmitted through the factory by means of a central
power shaft and then transferred to the machinery by means of belts running from pulleys
from the central power shaft (Figure2.12). This form of power transfer had the advantage
of not needing separate motors to power individual machines; the machines could be
added or subtracted from the power system as required by adding or removing pulleys
from the central power shaft. It was relatively quiet making a "sloshing" sound as the
fabric belts turned around the pulleys. It was also easy to repair.
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This isometric sketch
illustrates the complexity of
the various drive shafts
taken from the main shaft The numbers readily identify
the operations pertaining to
each drive.
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HAVES ENGINEERING WORKS: OTUREHUA: CENTRAL OTAGO
isometric of drive shafts

drawn: allan me morran.

Figure 2.12: Drawing illustrating the power transmissi on system for the factory. (Thornton 1982: 93)

To modern eyes it appears an antiquated system, but this was standard machine shop
engineering technology at the end of the 19th century. This is well illustrated in examples
from international engineering manuals that were in the technical library at Hayes
Engineering Works office (Figures 2.13 and 2.14).
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Figure 2.13: The cover of a German Engineering manual from the late 19th century (no published
date given). Hayes Engineering Collection New Zealand Historic Places Trust
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Figure 2.14: lllustration from Maschinenfabrik A.G with a showcase factory from 191h century
Germany. Note the power transfer system of pulleys and belts. Hayes Engineering New Zealand
Historic Places Trust Collection.

The existing workshop has undergone changes from 1902 when it replaced the first
workshop (a small earth brick shed which housed the hand operated lathe built by
Ernest). In 1908, a packing shed and store room were added and in 1909 the building
was enlarged to accommodate the fitting shop, both extensions were built of sundried
bricks. In 1914, the final extension to the workshop resulted in the building of a timber
framed and corrugated iron workshop, as it still appears today.
From this physical site, Hayes was able to develop, design and engineer agricultural
products. It was adjacent to the Central Otago railway line; assisting the supply of raw
materials, providing contact with a larger world and transportation for the finished
manufactured goods. The importance of the railway for the development of the Hayes
Engineering Works will be expanded on further in the thesis.
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The manufactured goods produced by Hayes contributed to an industrial agricultural
system that contributed and defined a broader New Zealand culture. The next chapter
will examine specific artefacts from the collection at Ha yes Engineering Works . These
artefacts were selected to illustrate change over time. They will be also used to examine
the implications of why material culture changes and how this contributes to cultural
evolution.
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Chapter Three
Studies of Material Culture Change at Ha yes Engineering.
The purpose of this chapter is to examine specific artefacts from the collection at Hayes
Engineering Works that demonstrate the process of change over time.

The artefacts

discussed in this thesis illustrate the developmental processes of improving Hayes
Engineering products. Hayes Engineering Works produced a large variety of goods that
were manufactured to increase the productivity of the farmer. Their goods were solidly
constructed and durable and the attributes of these products were used as a marketing
strategy, it was: Durability before Cheapness, First Cost last Cost (Figure 3.1).
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Figure 3.1: Photograph of Poster from Hayes Engineering, New Zealand Historic Places Trust
Collection. Photograph B. Edwards May 2007

24

The list of products manufactured at Oturehua includes:

Gate hinges, fork chain gate fastener, wheel clamp (for use instead of chains for snow),
fence standard hammers, screw hinges, standard lifter, collapsible wire jenny, windmills,
shovel boot protectors, pollard cutter, rabbit smoker, permanent wire strainer, parallel
wire strainer, pulley blocks and cattle stops (Figure 3.2). This is not an exhaustive list.

The goods were made to solve practical problems encountered by farmers in their daily
farming operations. Some manufactured goods changed over time as they were refined to
increase the efficiency of use or manufacture.

Figure 3.2: Examples of the range of products manufactured at Oturehua by Hayes Engineering,
New Zealand Historic Places Trust Collection. Photograph B. Edwards May 2007.
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Figure 3.3: Standard Lifter in operation with wire coiling machine from Hayes Engineering, New
Zealand Historic Places Trust Collection.

The artefacts selected for analysis exhibit the process of development and the transfer of
ideas into new concepts. This requires using a multidisciplinary approach, but I will use
material culture as the foundation of this research. The following criteria were used in
the selection of these artefacts:
•

Artefacts, drawings or photographs must exist.

•

Artefacts must demonstrate change over time.

•

Artefacts were mass produced at the factory at Oturehua.

•

Ernest Hayes was alive during the manufacture of these artefacts.
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3.1

Pollard Cutter

The first artefact selected is the Pollard cutter. Pollard is a mixture of bran and flour to
which poison is added; the pollard is rolled into a sheet like pastry then cut into baits.
Cutting the sheets into a suitable size for rabbit bait was time consuming. To make the
process more efficient, Hayes developed methods of quickly preparing the baits into a
standard size. The first method was to roll and force the pollard through a mesh. This
produced standard size bait but it was a messy process; as is demonstrated in (Figure 3.4).

Figure 3.4: Roller and cutting frame for Pollard baits. Note the poison covered fingers. Hayes
Engineering, New Zealand Historic Places Trust Collection.

The problem Hayes faced was how to produce bait in a homogeneous size, so the poison
dose could be effectively calculated, the baits easily transported with baits of a size
appealing to rabbits.

The bait was applied in the burrow and then covered over with soil. The rabbit would eat
the bait and die underground, lessening the smell and preventing the fouling of pasture
(C. Hayes film)
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His patent application number 7655 of the 7tb of June 1895 stated that he was the inventor
of the Lightening Pollard Cutter.

This cutter had advantages over the earlier frame

model. It was smaller, lighter and easily transportable. It was robust and able to be
adjusted to produce baits of different size, pollard baits could be manufactured, from
25mm to 19mm and 13mm. This was achieved by the addition of discs onto the spindle
that decreased the size of the bait.

Perhaps the most astonishing aspect of the Lightening Pollard Cutter was the claimed
output for the cutting of baits. Hayes patent application stated the Lightening Pollard
Cutter could produce sixty thousand small squares per hour (patent application 7655).
This was a remarkable increase in efficiency from the older model, where the pollard had
to be forced through the mesh.

Figure 3.5: The Lightening Pollard Poison Cutter. Photograph B. Edwards May 2007 from Hayes
Engineering Works, New Zealand Historic Places Trust Collection.

How had this been achieved?
Ha yes design required 24 steel discs, 1OOmm in diameter with a 13mm hole in the centre
that were slid onto a spindle.

Between the discs were collars 50mm in diameter,
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composed of rubber and aluminium, which clipped on the spindle between each disc.
There were two handles, one fitting on each end of the spindle with enough space to
allow the spindle to rotate freely. The lightening cutter was used to make cuts, at right
angles quickly reducing a sheet to cut pollard baits. The Lightening Pollard Cutter was
the first mass produced article from Oturehua produced on a hand operated lathe.

To increase production and mechanise the process, a stone workshop was built in 1902
by Joe Blackwell (A. McMorran no date).

The Lightening Pollard Cutter was in

production for 23 years and was instrumental in the expansion of the business due to
strong sales.

3.2

The Permanent Wire Strainer.

The purpose of the permanent wire strainer was to allow the farmer to strain a fence and
then restrain it without cutting and retying the wire.

The permanent wire strainer

consisted of three parts: a strip of metal that is bent and stamped as the carrier, a cast
toothed reel, and a piece of heavy wire designed to lock into the toothed reel to stop it
spinning under tension (Figure 3.6).

The permanent strainer was fixed into the fence (Figure3.7). The distal end (furthest way
from the reel) had a hole to which a short length of wire was attached and tied to the
strainer post (Figure 3.8). The fence wire (loose end) was inserted into a small hole in
the reel, the reel was rotated by means of a custom handle and this pulled the wire taut.

Below the toothed wheel was a heavy wire that sat in two slots in the carrier and locked
into place once the tension was released on the handle. It took just a simple turn of the
handle to strain the fence.
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Figure 3.6: Permanent Wire Strainer with handle dated 1906. Photograph B. Edwards May 2007
from Hayes Engineering Works, New Zealand Historic Places Trust Collection.

Figure 3.7: Permanent wire strainers installed in a fence near Oturehua. Photograph B. Edwards
May 2007.
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Figure 3.8: Close up of a modern permanent wire strainer near Oturehua. Photograph B. Edwards

May 2007.

There were some problems to overcome in the manufacture of the permanent wire
strainer, so the casting of the reel was outsourced.

There were problems with the quality and price as the reels were cast and manufactured
in Britain until the late 1940s. Then the manufacture of the reels was transferred to a
foundry in Dunedin. They arrived at the factory 20 barrels at a time from Britain and
were then placed in hot coal tar to stop rusting. (C. Hayes film) .

The carrier had to be stamped and bent to hold the reel. This was achieved with a custom
made punch and dye that stamped a flat piece of iron. The flat metal was next stamped
with the slots and a hole (for carrying the wire and reel) and then placed into a dye that
bent the carrier into the required shape.

The permanent wire strainer has undergone small modifications in the last one hundred
years. In the modern example shown in Figure 3.9, it has been simplified so the carrier is
no longer bent and an insulator has been added for electric fences .
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Figure 3.9: A modern variation of the Permanent Wire Strainer for an electric fence near Oturehua.
Photograph B. Edwards May 2007.

It has been claimed that Ernest Hayes invented the permanent wire strainer (museum

display Hayes Engineering) but I will prove later in my thesis that this was not a new
invention, but instead the modification and refinement of an existing idea.
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3.3

The Hayes Parallel Wire Strainer

The Hayes wire strainer still in use in New Zealand was first introduced in 1924.
However it succeeded several earlier variations in form that were manufactured ·by Hayes
Engineering beginning in 1902. The purpose of these wire strainers was to assist
tightening and tying fence wire during construction and repair.

Figure 3.10: The first Hayes wire strainer 1902-1912. Photograph B. Edwards May 2007 from Hayes
Engineering Works, New Zealand Historic Places Trust Collection.

How did this work?
The cut end of the wire was inserted through the spring loaded clip and bent so it was
held on the second spring loaded clip. As the handle was moved, this drew the wire
strainer up the wire. The fixed end of the wire was held on the distal end projection. The
two pieces of wire were knotted and joined when the tension was correct.

To take the Hayes wire strainer off the completed fence, the tension on the spring loaded
clips was released. The first Hayes wire strainer had a major design flaw; as the wire
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strainer pulled up the wire, it stripped the galvanising off the wire and this lead to rust
and failure of the fence.

3.4

The Second Hayes Strainer 1912-1916

Figure 3.11: The second Hayes Strainer 1912 to 1916. Photograph B. Edwards May 2007 from Hayes
Engineering Works, New Zealand Historic Places Trust Collection

The second type of strainer had the same spring loaded wire guide but it included two
important modifications. Firstly, there were replaceable wire grips that could be replaced
when they wore out. Secondly, a smooth wire grip on the distal end gripped the wire and
did not damage it. The smooth wire grip was patented by Hayes in 1905.

The action of the second strainer was still the same. As the wire was drawn through the
grips, the galvanising was stripped, leading to corrosion of the wire. Barbed wire could
not be strained with these strainers as the barbs would get jammed in the wire guide and
the strainer could not travel up the wire.

34

3.5

The Third Hayes Wire Strainer 1916-1922

1916-1922
Tl£ SAME AS THE 1912 MODEL

XCEPl

FOR AN IMPROVED BACK GRP

Figure 3.12: The third Hayes model wire strainer 1916-1922. Photograph B. Edwards May 2007 from
Hayes Engineering Works, New Zealand Historic Places Trust Collection

The smooth wire gnp was refined in the third model, with the addition of a small
protection on the distal end shaped like a rounded hook that gripped the wire more
successfully. This meant the wire did not slip under tension but it still had the inherent
problems of the two earlier models. However, the red colour meant it was not so easy to
lose in the shed or out in the paddock.
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3.6

The Fourth Hayes Wire Strainer 1922 to 1924

192.2

ll1IS WAS n£ ~ ~

STR ER MADE ~ c:-r1<1~l~
GRPS . THIS TYPE IS STU.

1NG ALL <:JVER n£ 'WORlD.

Figure 3.13: The fourth Hayes wire strainer 1922-1924. Photograph B. Edwards May 2007 from
Hayes Engineering Works, New Zealand Historic Places Trust Collection

This strainer had two smooth wired grips providing advantages over the earlier models.
The fence wire was not damaged by the strainer and different gauges and types of wire
could be strained, including barbed wire. The only small disadvantage of this system was
that tension applied to the fence was limited by the length of the chain, so it required
multiple operations of the wire strainer to strain the fence.
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3. 7

The Fifth Hayes Wire Strainer 1924 to Present.

Figure 3.14: The fifth Hayes Wire Strainer 1924 -present. Photograph B. Edwards May 2007 from
Hayes Engineering Works, New Zealand Historic Places Trust Collection

The addition of a swivel on the distal smooth wire grip meant that when the force was
being applied to the wire it did not twist and force the grips off the wire. This model is
still being manufactured today.
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3.8

Windmills

The windmill has a long antiquity. The earliest reference is in Pneumatics by Heron of
Alexandria in the first century A.D. where he mentioned a windmill being used to drive a
musical organ (Vowles 1932:1). In the tenth century the Arab geographer al-Mas'udi
wrote of windmills in eastern Persia. The earliest windmill in Britain is thought to have
been erected by Herbert the Dean at Bury St Edmunds in 1191 (Vowles 1932:2).
Windmills were used in a range of industrial processes but most commonly in Britain for
the milling of corn. The earliest reference of a windmill pump is in the U.S.A, it is listed
in the Railways Companion of 1844. In Otago in 187 5 there was a windmill at the south
end of the Waitaki, on a combined road and rail bridge which was probably used to
supply water in case of fire. By 1880 there were nine operating windmills in the South
Island (Dangerfield, 1978).
As a millwright from Britain, Ernest was familiar with wind power technology and so
this was his first choice for mechanisation of the factory. Wind was the principal power
source for the factory until 1927 when it was replaced with a water driven Pelton wheel,
because of the unreliable nature of wind on the valley floor. Wind was used as a source
of power on rural properties in New Zealand until electrical reticulation allowed electric
pumps to succeed the windmill. Often their major use was in pumping water and most
farm windmills in New Zealand should be classified as wind driven rotary pumps,
because they convert the rotary action of the sail ring into a vertical action by the use of a
cranked shaft that lifts a rod that is connected to a pump (however to avoid confusion I
will use the term windmill). The vertical action of the pump rod is used in a positive
displacement cylinder pump and the up and down stroke of pump rod drives a plunger
that pumps water. Some rotary wind driven pumps had gears to the rotor to provide
optimum speed for the pump.
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3.9

Hayes Windmills

Hayes produced windmills for the agricultural sector from 1912; the three variations of
windmills are selected to illustrate change in material culture during the time that Ernest
and Hannah Hayes were involved in the business.

3.10

Tower Windmill1912.

The first windmill produced by Hayes Engineering was built for Mr Becker of Oturehua
in 1912; this has been restored by Don Milne in 2007 (Figure3 .15) and is now erected
and on display at the Hayes Engineering Works. It has a 5 foot diameter wheel and is
open geared. It was called the "Four Corned Tower windmill" because of the four corned
tower on which the mill was erected. Later production versions came in a range of sizes
with 4, 5, 6 and eight foot diameter wind wheels. It had a wind vane and the feathering of
the windwheel was controlled by a weight for regulation. When the wind speed dropped
the action of the weight would swing the windwheel back into the wind. The complete
assembly of the windmill sat in a turntable so that it rotated and followed the wind.
The Tower windmill presented several problems. It had small teeth on the drive gears
and so they suffered from breakage and wear and the four corner angle iron tower was
expensive to erect as it required a substantial foundation
In 1918, a new model, the Revolving Tower windmill was introduced by Hayes
Engineering.
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Figure 3.15: The first production windmill produced by Hayes Engineering for W.G. Becker 1912
after restoration 2007 note the small drive cog just below the oil cap. Photograph B. Edwards
November 2007

3.11

The Revolving Tower Windmill1918

The Revolving Tower was introduced in 1918 as a more economic alternative to the
Four Corned Tower windmill. The essential characteristics of this model are illustrated
in (Figure 3 .16) that it had two hardwood beams bent into a leaf shape and the
windwheel was supported on both sides of the frame.

The hardwood beams had a

bearing at the bottom and the top had guy wires to stabilise the assembly, as the whole
tower rotated to follow the wind. The advantage of this system was that it did not
require an extensive foundation and it could be easily assembled and transported. It
also required less steel and did not require engineering of the tower turntable. The
pump rod gave direct action to the pump as it went through the bottom of the bearing to
the water pump (Figure3.17). There were two other variations of the Revolving Tower
Windmill, they were called the Short and Long Tower Revolving Iron Windmill, which
as the name suggests, varied in the height of the tower.
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Figure 3.16: Advertisement for the Revolving Tower Windmill from Hayes Engineering New
Zealand Historic Places Trust Collection.
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Figure 3.17: Drawing for Certificate of Registration of Design no. 1057 September 1918 of the
Revolving Tower Windmill from Hayes Engineering, New Zealand Historic Places Trust Collection.

Figure3 .17 illustrates the fundamental design characteristics of this windmill, a direct
drive cranked pump rod and the swivel arrangement for the guy wires so that the whole
frame could rotate upon the bottom bearing. Whilst easy to manufacture, its major
problems were lack of gearing to drive different size pumps and an absence of a
feathering device for storm wind conditions. The guy wires needed to be checked for rust
as they could fail and the windmill would topple (Figure 3.18). Production of this model
ceased in the late 1930's.
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Figure 3.18: The bottom mounting bracket and pump rod of the Revolving Tower Windmill, on a
farm adjacent to Hayes Engineering Works, Oturehua 2007. This windmill has toppled after a guy
wire was hit by a truck and this has sheared and bent the supporting pin at the base of the mounting
bracket. Photograph B. Edwards November 2007

3.12

Improved New Idea Windmills

The new improved windmill had features in common with the two earlier Hayes models.
It appears to have been manufactured from 1920 until 1950 (Waiter, M. 2002). This

windmill was gear driven to the pump so it was able to drive different pump sizes, but
unlike the earlier Four Cornered Tower Windmill the gears were larger and more durable.
The windwheel was mounted between two frames similar to the Revolving Tower Mill
which meant that the pump rod could exit close to the windwheel and so it was more
mechanically efficient. The mill head was pivoted so that it followed the wind; it had the
ability to be feathered by the use of a vane and a counterweight (Figure 3.19). The mill
head would turn from the wind so that it would not be damaged in storm wind conditions.
These features are similar to those of the earlier Four Cornered Tower Windmill.
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As it was mounted between two upright frames this meant that it could be attached to
either a tower or a single hardwood post. The hardwood post was braced with guy wires
as was the Revolving Tower Mill, this meant it was relatively easy to transport, assemble,
erect and was cheaper than an iron tower for the customer.
The Improved New Idea Windmill was an amalgam of the design features from both
earlier types of Hayes Windmills and it was designed to overcome potential design
limitations of the previous models. It had a product life of 30 years and many hundreds
were sold and were originally available with 4, 5 and 6 foot wind wheels (Waiter, M.
2002).

Figure 3.19: An Improved New Idea Windmill Hayes Engineering Works. Photograph B. Edwards
May 2007.

3.13

Summary

These are the artefacts that have been selected as examples that illustrate the change in
material culture over time. They illustrate innovations to overcome specific problems and
in summary they are:
•

A quick and efficient way to produce uniform rabbit poison baits by the
development of the Lightening Pollard Poison Cutter.
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•

The use of manufacturing techniques in the Permanent Wire Strainer that
outsourced production of the casting of the reel overseas and a custom made
punch and dye that simplified the operation for the production of the reel carrier.

•

The Parallel Wire Strainer went through five major modifications to overcome
design problems that contributed to the failure of the fencing wire, limited the
type of wire that could be strained and overcoming the problem of the smooth
wire grip being forced off the wire by the straining processes. These faults with
the earlier models were rectified by 1924, when the present form of the Parallel
Wire Strainer was manufactured.

•

The windmills that Hayes Engineering manufactured were developed to overcome
technical problems associated with pump efficiency by exiting the pump rod close
to the wind wheel, ease of transportation and erection of the windmill in the field
and providing a product range that would accommodate different pumping
situations.

All these artefacts show an approach to development using technical processes to
overcome specific problems, rectifying earlier design faults as in the case of the
development of the Parallel Wire Strainer and the Windmills manufactured by Hayes
Engineering. In other artefacts such as the Permanent Wire Strainer, there were
responses to market forces with outsourcing of some aspects of production to Britain
because of the superior quality control on the casting of metal. What these examples
demonstrate is that material culture was undergoing change by the manufacturer in
response to overcoming specific problems. In the next chapter I will examine the
changes that occur outside the scope of the manufacturer and how these impact on
creating the demand for these artefacts.
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Chapter 4
The Context of Change - External Factors.
This chapter will examine broader influences of change concerning agricultural
engineering in the international, national and local context.

Political and technical

changes internationally and within New Zealand affected the outcomes of farmers and
also stimulated demand for agricultural products. I will evaluate how this impacted on
Hayes Engineering Works and influenced the material culture produced until 1926, when
Ernest Hayes retired. The untangling of these meta and micro processes will assist in
describing what are the drivers of change in the material culture of agriculture.

4.1

Political Landscape

When Ernest Hayes immigrated to New Zealand in 1882, the country was in the grip of
an economic depression that would last until the mid 1890s. This was partly due to a fall
in international agricultural commodity prices (Wright 2004, 188) and also the borrowing
policy of the Vogel government in the 1870s, which borrowed millions of pounds to
finance public works, constructing railways, roads and telegraph services to provide mass
employment. By 1880, the loan had expanded to £20 million and New Zealand, as a
British colony, had a higher level of per capita debt than Australia and four times higher
than Canada (Brooking 2004, 68).

With a general economic depression and rising unemployment in New Zealand, the
Liberal Government was elected and governed from 1891 to 1912. Part of the election
campaign of the liberals was land reform; there was a widespread feeling that too much
of the land was owned by too few of the people. There was a desire to create a "New
Country" without the perceived failings of the "Old Country". Many of the liberals were
born in the British Isles and had witnessed people forced off their land, especially during
the Highland clearances.
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The liberals had three tenets to their land reform:

•

An end to "dummyism", that is; setting up bogus or sham ownership of land by
"dummies" while in reality the land belonged to someone else.

•

The disintegration of landlordism (prevalent in the "Old Country"), where land
clearances removed people from their homes and reduced the populace to landless
peasants.

•

The breaking up of large estates and the resettlement of the population into
smaller family run farms (Hamer, D. 1988).

The driving force behind these Land Reform Policies was Sir John McKenzie who
immigrated to New Zealand in 1860. McKenzie witnessed the dispossession of Scottish
crofters from the Highlands and this left a deep impression on him:

"I have seen poor people evicted from their homes in a most cruel manner and unable to
get a place for their feet to stand upon, except they went to the cemeteries. They were not
allowed to camp on the King's Highway. The only place in the world where they could
go and rest themselves without being put in goal was with the dead in the cemeteries."

(New Zealand Hansard, Vol. 76, 1892)

These events created a man with a puritanical zeal for land reform and he became a
champion of the small farmer.

In Central Otago, pastoral licenses had led to the establishment of large sheep runs with

permanent staff and itinerant labour used for seasonal work such as shearing. The large
runs were unfenced but used natural features and shepherds patrolling the boundaries to
contain stock. Much of Central Otago was farmed by this method. However, the lessees
did not own the land; they only had the right to graze it under their 'depasturing
licenses". Ownership became a closer reality in 1866 (Burton 1945:72) when the Otago
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Waste Lands Act was passed, granting the Otago graziers the right to lease their land
instead of reapplying for licensees.

To McKenzie this appeared to be the beginning-of-the-end, as it effectively allowed
runholders' the right to large amounts of land and excluded most of the population from
ever owning land. McKenzie believed New Zealand could follow in the footsteps of
Scotland's land clearance policy (Griffiths 1974, 15).

When the liberals came to power in the 1890s, they introduced a series of Land Acts,
allowing the government to compulsorily purchase large estates.

The first and arguably the most famous was the purchase of the 45,000 hectare Cheviot
Hills Estate for the purchase price of £260,000. Within a year, 600 people lived in an
area that had previously supported 80 (Griffiths 1974, 35). In 1892, there were 30 estates
with more than 50,000 acres. By 1910, the number of large estates had declined to 11
(Brooking 1996, 256).

The liberal government introduced other political measures designed to assist the smaller
farmer including; access to cheap credit through a favorable taxation policy, state funded
roading networks and the formation of a modern scientific Department of Agriculture
(Brooking 1996, 257).

Perhaps one of the greater ironies of McKenzie's land reform policies was the taking of
land and stripping of resources from Maori.

It bore striking similarities to the land

clearances suffered by the Crofters in Scotland. The Native Lands Acquisition Bill and
the Public Works Act of 1894 gave the government the power to hasten the purchase and
acquisition of Maori land. The liberal moral ethos of the time decreed that you deserved
to loose land if you failed to use it in a productive manner (Brooking 1996, 153).
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By 1911, nearly four million acres had changed hands from Maori to Pakeha at an
average cost of four shillings per acre. This is in contrast to the purchase of the large
estates at an average of£ 4 10 shillings per acre (Brooking 1996, 248).

McKenzie is quoted in the House 1893:

"The more you divide the country and fence it off, the more you can produce. "

(Griffiths 1974, 34).

With the subdivision of land, there was an increasing demand for fencing materials.
Official statistics for 1891 show 115 tons of plain fencing wire and 23 tons of barbed
wire imported into New Zealand. By 1912, imports had risen to 15,229 tons of plain
fencing wire and 5,431 tons of barbed wire (Statistics New Zealand 1891 and 1912).

This is more than a 1300% increase for the amount of plain fencing wire imported into
New Zealand in an eleven year period. This huge increase in fencing led to increased
pastoral farming; from 3.5 million acres in 1881 to 16.5 million acres by 1925.

(The Encyclopedia of New Zealand
http://teara. govt.nz/NewZealandlnBrief/EconomyI 10/en)

4.2

Complementary Technology

These changes in land tenure stimulated a demand for fencing products. Wire fencing
was the economic option for subdivision of land. Political changes had resulted in a
sympathetic economic environment for producers of agricultural equipment.

The

expansion of Hayes Engineering was not unique; other manufacturers such as Reid
Farmers and Donald and Sons produced fencing equipment in New Zealand (Figure 4.1).
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Figure 4.1: Advertis ement for Donald and Sons, Limited for a Wire Strainer 1921. Hayes
Engineer ing, New Zealand Historic Places Trust Collection.

50

The wire fence and the wind driven pump were complementary technological responses
that were international in their application to agriculture in the 19th and 20th centuries.

It could be argued that the American west was not won by the Colt 45, but the railway.

The railway connected the east to the west coast and the power for the railway came from
steam.

The railway needed a constant supply of water.

Most of the water on the

American Great Plains was artesian and the development of the wind driven water pump
was crucial for the development of the railway. The settlement of the American MidWest was facilitated by a steady supply of cool water for both stock and humans from the
wind driven pump. Australia, Canada, South Africa, South America and New Zealand
settlements were transformed by the ability to bring artesian water to the surface.
Agriculture thrived, as stock no longer needed to be near natural sources of surface water.

The economies and ecologies of countries were altered by the use of previously nonviable land and more intensive grazing. Land settlement patterns changed as people
farmed in areas previously considered too arid.

Land was divided by wire fences

permitting better stock management and pasture rotation.

Ha yes Engineering Works, manufacturer of windmills and fencing equipment was part of
an international agricultural movement that traces its beginnings to the 19th century
industrial revolution. This diffusion of technology spread from Europe and the United
States and these new technologies increased production and opportunities for farming in
New Zealand.

4.3

Economies of Change

Agricultural production in New Zealand has always been strongly influenced by
international commodity prices. Agricultural products had to be preserved to endure
shipping to overseas markets. This was a relatively simple task for wool and tanned
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hides, but more processmg (drying, canning and salting) was needed to reduce the
spoilage of meat and dairy products.

In 1882, the first commercial shipment of frozen meat left Port Chalmers for Britain and
a new commercial reality was born. The yearly export of frozen meat had been£ 19,339
in 1882, £1,194,724 in 1891 and £3,503,406 in 1911 (New Zealand Official Handbook
1892, 1912).

New Zealand had new markets for new products. A more prosperous British working
class could afford to spend more on food, so meat, butter and cheese from New Zealand
became affordable protein sources. Freezing works and dairy factories peppered the
landscape; the family farm was now an economic reality. Meat was no longer a byproduct of wool production that had to be disposed of, but an important export product.
Different types of sheep, such as the Romney and Leicester, were farmed not for their
wool but for their golden fat covered meat effectively supplanting Merino sheep
characterized by fine wool but a dark stringy meat (McLauchlan, G. 2006: 99).
Refrigeration meant milk from dairy farms could be processed into cheese and butter and
exported. These new export markets stimulated new agricultural systems and human
settlement patterns in New Zealand.

Small settlements sprang up by freezing works and dairy factories to supply labour. The
society of New Zealand was undergoing change; bush and Maori land was broken in,
large estates subdivided, new towns sprang up and these required the material culture of
industrial agricultural engineering.

4.4

The Railway

In 1830, the first passenger carrying railway in the world ran between Liverpool and
Manchester. After 1860, railways throughout the world expanded almost exponentially
on a continent wide and empire wide basis (Dumas 1979, Marsden and Smith 2005).

52

During the later half of the 19th century, colonial New Zealand reaped the benefits of
British rail engineering expertise.

Judge H.S. Chapman wrote a paper to the New Zealand Institute (NZI Vol iii 1870)
outlining the benefits of an extensive system of railways throughout the colony and the
effects of the railways on public wealth. Part of his argument was that railways were an
"offspring of advanced civilization with the telegraph, steamship and the free press and
also that they led to an interchange of the best thoughts and the elevation into a nation"
(Chapman 1870: 343).

The Vogel and Liberal governments in the 19th and early 20th century championed
railways for less lofty sentiments but recognised the need to retain political patronage
from electorates keen to have an operating railway. In 1906, S. Vaile wrote a pamphlet
to the Auckland Chamber of Commerce. He called for an end to the millions of pounds
squandered on constructing railways and the inequality between the North and South
Islands on the number of branch railways being constructed.

The railways were used as a political tool for maintaining support, especially in Otago
(Waterson 1959: 212).

In order to appeal to rural voters, railways had special

concessions granted to farmers; farming materials were carried below cost and special
facilities for stock were often provided on a reduced basis (Waterson 1959: 56).

The Otago Central Line was started in 1877 in Dunedin and reached its final destination
of Cromwell in 1917 (Figure 4.2). The purpose of the line was to open up large tracts of
land for pastoral and agricultural settlement.

The development of the line was slow because the chosen route through the Tairei Gorge
presenting engineering problems. Fading Government interest in the line, especially in
the early 20th century also delayed the progress. Agitation for the completion of the line
by the Railway League resulted in the Railways Department operating the line in 1921
(Leitch and Scott 1995: 88).
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The Otago Central line carried a mixed passenger and freight service to Dunedin and
return. The line was protected from competition from road transport by the Road Surface
and the Transport Act of 1936 that forbade goods being carried more than 30 miles by
road.

As a producer of agricultural farming materials, Hayes Engineering had an economic
incentive to use the railway as a means of transporting raw materials and finished
products.

Goods from Dunedin could arrive at Oturehua within the day, but more

importantly so would ideas.

As Chapman had debated in 1870, the railway would bring associated technologies of the
modem world to New Zealand; importantly the Otago Central Line was a conduit of
ideas. There was a daily postal service from Dunedin via the railway and overseas mail
was brought to New Zealand via steamer. When the railway arrived in Central Otago, it
was no longer economically viable for Emest Hayes to continue being a miller, but it also
presented opportunities.
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4.5

Communications

In 1794, a Frenchman called Chappe gave a demonstration in Paris of an optical
telegraph system. It used a series of towers mounted large wooden paddles that used
semaphore to transmit messages in line-of-sight. The efficacy of the Chappe system was
proven when it quickly relayed military information to Paris of the defeat of the Austrians
by French troops in 1794. The Chappe optical telegraph had severe limitations; it could
not be used at night or low visibility and it was costly to man the towers (Dumas C, 1979)

In 1844, the Electric Telegraph Company was formed in London and by 1857 most of the

large towns in Britain were connected by electric telegraph.

Once the problems of

insulating a cable and breakage had been overcome, then undersea telegraph cables
spread throughout the globe. Australia was linked electronically to London by 1872 via
Java. New Zealand in 1902 was connected by the Trans-Pacific cable, from Auckland to
Vancouver via Fanning and Norfolk Islands (Marsden and Smith 2005).

The rail corridor also carried the telegraph line. When the railway reached Oturehua in
1900, Hayes was effectively connected to the world. The Hayes Engineering Works
office has examples of international literature (Figures 4.3 and 4.4) illustrating the point
that Hayes, although removed geographically from the centers of western technical
culture, was part of a technical culture that that spanned the globe.
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Figure 4.3: Example of International Technical literature from the Hayes Collection New Zealand
Historic Places Trust
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Figure 4.4: Example of International Technical literature from the Hayes Collection New Zealand
Historic Places Trust
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4.6

Summary

The infrastructure provided by railway, telegraph, and postal services ensured Oturehua
was not technologically isolated and it will be argued that neither was New Zealand.
Changes in the economy, political and technological systems gave rise to an environment
that was sympathetic to the development of agricultural engineering. The next chapter
will examine how Hayes capitalised on this and how this impacted on the material culture
that was produced at the site.

59

Chapter 5
Processes of Change- Internal Factors.

The mm of this chapter is to try to disentangle the processes that led to Hayes
Engineering being successful in the innovation of material culture.

As noted in the introduction to this thesis, Leroi Gourhan postulated that technology did
not rest with individuals but is a larger process that builds upon the efforts of many. He
also emphasised the importance of examining both external and internal factors in the
study of technological change. External factors include things such as the environment,
geography and the natural resources that are at the disposal of the society. Internal factors
include the cultural framework within which the individual operates, along with specific
attributes of the individual (Stiegler B. 1998).

One of the central arguments of this thesis is that examination of material culture will
provide an understanding of the culture of New Zealand Why, how and what these
artefacts were produced will illuminate the period being studied.

5.1

The Technological World

As the last chapter described, Hayes was connected to a wider technological world and
not culturally isolated. But what was this technological world?

The philosophical basis of this technological world can be found in the works of Bacon,
Descartes, Newton, Huygens, Kepler, Locke, Barrow and Galileo.

It was based on

reason and science, and it transformed technology with steam engines, iron smelting,
textile mills and chemical engineering (Marsden and Smith 2005).

Technical colleges and universities expanded with chairs in engineering. New techniques
developed such as isometric drawing, invented by the Rev. William Farish 1759-1837.
These drawings were able to illustrate the complete assembly and the various components
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of a machine, so technical information could be quickly assimilated and reproduced
(Cardwell, D. 1995, Dumas, C. 1979, Marsden and Smith 2005).

Because of the increased manufacturing happening in this technological world, new
machines had been developed for various functions, such as fixed bed metal lathes, metal
drills, screw cutters and punching machines. The technology of iron smelting changed
with new processes such as Bressemer processes that converted pig iron to steel by
blasting air through the iron, burning carbon out of the iron. This development meant
steel could be produced more cheaply than before (Cm·dwell, D. 1995, Dumas, C. 1979).

This technological world also produced the concept of interchangeability; with
components of machines and structures able to be readily replaced as they were
manufactured to internationally recognised specifications, such as standard threads and
pitches of bolts and screws (Cardwell, D. 1995, Dumas, C. 1979).

I have previously argued that Hayes in Oturehua was not isolated from this world and
will expand upon this idea. The exploration of the interior milieu (culture) will provide
insights into what was driving these changes in the material culture.

5.2

Skills

As a Millwright, Ernest had served an apprenticeship. This would have exposed him to
the use of traditional materials, wood and stone and also iron. He would have been
familiar with the use and function of gears, pulleys and levers used in the construction
and maintenance of a mill. His knowledge would have extended to the production and
reading of engineering drawings and knowledge of manufacturing processes.

This

knowledge provided Hayes with a useful stock of skills and these skills were all readily
transferable into the production of material culture. These observations were confirmed
by his grandson Clive Hayes:
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"He was trained as an engineer, not as a farmer. He was trained as a millwright and
engineer that was his job. His trade. And of course he had the engineering trade and he
had the will to uh ... to invent things, to make things, to make it easy. And the result is
that what everything sort of .. the engineering came out and being an engineer it had to
be just right. And it was the same, he learnt that engineering skill when working in the
flour mills over in England before he came out." (Oral Interview Clive Hayes

8th

June

2004)

An example of the application of these skills and knowledge is the patent for production
of a revolving tower windmill, illustrated in Chapter Three (Figure 3 .17). These skills
have been applied to solving specific problems of manufacturing an easy-to-assemble and
transportable windmill that was cheaper to manufacture than the earlier model. Hayes
Engineering was able to capitalise on these skills and augmented them with other skills to
produce agricultural products that were economically viable.

5.3

Drawing

Drawing is the language of the engineer and according to Ferguson, the way an engineer
communicates their ideas to others and maps the conceptual idea into an artefact
(Ferguson E. S. 1992.3). The site at Hayes Engineering Works has some physical traces
that highlight the importance of drawing. In the Hayes Homestead, a room that was
originally Ernest Hayes office (then later converted into a bedroom) still has an extant
drawing table. It is described as "a timber desk with a sloping top, on long legs on the
west wall" (Williams, G. 2007).

Drawing is central to the description of an engineered product; it communicates size
through a scale drawing and the central ideas of how the artefact works. Drawing also
has to communicate these ideas to other audiences; workers involved in the
manufacturing processes, customers, professional engineers, or used in legal documents
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to protect intellectual property through the patent system. An ability to draw is an ability
to communicate in the international language of the engineer.

Not only did Ernest Hayes draw, he also carefully examined drawings in other
publications in which he could not understand the written language, but could understand
the engineers' language of drawing. This was highlighted in the German publication
Maschinenfabrik in the Hayes Library. When I examined the book, it naturally fell open

at a page illustrating how to switch power by the crossing of belts (Figure 5.1). This was
done at Ha yes Engineering Works, so power could be transmitted to the western
extension of the workshop, constructed in 1914. The transmission of knowledge had
jumped linguistic barriers to be supplanted from Germany to New Zealand.
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Figure 5.1: Changing the direction of the power belts from the book Maschinenfabrik also used at
Hayes Engineering Works. Hayes Engineering, New Zealand Historic Places Trust Collection.

64

5.4

Product Testing

Hayes Engineering tested products at the farm to examine their possible design flaws.

"Everything was tested on their own farm" (Clive Hayes Interview

8th

June 2004)

Hayes Engineering tested in the field and made incremental changes to make the product
more efficient. The 1912 Becker windmill built for a neighbouring farm is an example of
this; it was produced with small drive gears for the pump that proved to be unreliable.
The teeth would break as the small drive cog wheel was subjected to a fast rotary speed,
placing more load on the small, thin teeth.

When the drive cog was enlarged this achieved two things; it slowed down the rotary
motion and because of the scaling effect, the teeth on the drive cog were larger and more
robust.

Because of this modification, the windmill manufactured after the Becker

windmill was more reliable.

However, not all of the testing relied upon their own and neighbouring farms. This is
illustrated in the development of the Hayes wire strainer, which underwent five
transformations until it achieved its final form in 1924. These changes resulted in a tool
that did not damage fencing wire, was able to be used on different gauges and types of
wire and was more visible because it was now painted red. Why did this happen?

5.5

Feedback Mechanisms

One of the important parts of product testing

IS

a feedback loop; an exchange of

information from the user back to the manufacturers of the artefact.

The artefacts

selected for this study show a process of development (over time) to overcome specific
problems in limitations of design, materials or markets. To be economically competitive,
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Hayes had to refine the artefact and the manufacturing processes, as well as produce
material customers required.
He achieved this by employing his family as salespeople and demonstrators. Hannah
Hayes was the first salesperson for Hayes, travelling by bicycle (Oral Interview Clive
Hayes 81h June 2004). Hannah was followed by her sons, who toured the countryside on
belt driven motorcycles.

This system allowed customers to communicate with the

manufacturer via the salespeople if there was a particular problem.

It became apparent that the jaws of the early parallel wire strainer stripped the

galvanising from the fencing wire. In Central Otago's dry climate, where the factory was
located, this was not a problem. Once this fencing technology was·transported to other
parts of New Zealand with higher rainfall and humidity, then the problem of rust was
exacerbated and the fence failed.

The technological solution developed by Hayes

Engineering was to use smooth wire grips on both ends of the parallel wire strainers.

The efficacy of the travelling salesperson is illustrated with a letter from Hendrich Voss
offering to sell information to Hayes Engineering about a windmill controller (Figure
5.2).
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Figure 5.2: A letter from Heinrich Voss after being in contact with a traveller from Hayes offering
the sale of patent. From New Zealand Historic Places Trust collection.
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5.6

Political and Economic Realities

As discussed in the previous chapter, political and economic factors provided an
environment conducive to the proliferation of material culture associated with
agriculture. But conversely, this also meant some technically sound ideas did not happen
because of political and economic reasons. The examples used here are slightly out of
the temporal period selected for my thesis, but I have used them to illustrate my
argument.

The first example is economic; the metal top gate was produced from the 1920s to the
1940s by Hayes Engineering. The purpose of this gate was to stop stock but allowed
motorcars to travel through the gate; it ceased production because the economy altered.
The gates were kitset and were made to accommodate the weight of a motor car of up to
three tonnes, but as farmers became wealthier and they acquired trucks, the gates became
damaged due to loading outside of their design tolerances. Hayes Engineering stopped
manufacturing the gates because of the failure of the product, due to changes in the
economic fortunes of farmers (C. Hayes Film).
The European rabbit (Ocyctolagus cuniculus) was a major pest in parts of New Zealand
and it provided Hayes Engineering with an opportunity and market for the manufacture
of poison cutters and rabbit smokers. The rabbit smoker used sulphur and when fuelled
by lignite produced a toxic smoke. This was pumped into rabbit burrows, so the rabbits
died underground and did not foul the surface of the farm (C. Hayes Film).
There were strong economic and political incentives for landowners to get rid of rabbits.
The economic incentive was rabbits competing with stock for feed, so farmers would
suffer a loss of production. In the political framework, legislation such as the Rabbit
Nuisance Act of 1901 initiated fines for failure to destroy rabbits on properties and rabbit
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inspectors were employed to check the efficacy of landowners' efforts.

The

responsibility for rabbit control was placed on the landowner.

Hayes Engineering produced a number of devices from 1895 for the destruction of
rabbits. After the Second World War this changed with the introduction of the Rabbit
Nuisance Act of 1947. This legislation removed the responsibility of rabbit control from
the individual and transferred it to the state.

New techniques and poisons were introduced, including the use of aeroplanes to aerially
distribute poisoned carrots (Egerton, R. 1993). The market for Hayes rabbit destruction
products collapsed, as smaller and professional rabbit boards took over from a multitude
of farmers.

5. 7

Market Realities

Political and economic factors encouraged and discouraged certain types of material
culture. An example of complementary technology described in Chapter Four illustrates
how the technology of windmills encouraged the proliferation of fencing materials.
However, new technology can also displace less efficient forms.

The metal standard for supporting fences manufactured by Hayes Engineering was a
rectangular sectioned iron bar. This was displaced by a triangular sectioned steel fencing
standard called the W aratah or sometimes a star post, manufactured in Australia. The
steel used to manufacture the W aratah is less malleable than the iron standard. Combined
with a triangular cross section, this makes the W aratah more resistant to torsion and
bending forces. This is particularly important for the control of stock especially cattle, as
the iron standards could bend or break if stock pushed up against the fence. The 1964
Hayes Farm Aids Catalogue does not list iron standards for sale but describes how to
repair bent or broken standards (Figure 5.3).
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HA YES STANDARD STRAIGHTENER
Catalogue No. 331
Hoyes _Standard ~troightener takes twists out of standards, in one simple
operot1on, ossu~mg better, tighter, straighter form fences . For best
results two stro1ghteners ore necessary. Place one ot bottom of twist
or over weak spot and lever w1th the other.

HAYES STANDARD SOCKETS AND KEYS
Ca talogue No. 32 1
Designed for mending broken standards in the fence line without cutting
or splicing any of the wires.
Mends on the spot in a few seconds and saves pulling down a fence to
f1t replacement standards-will fit all I.}" flat standards
Directions for Use.

Straighten standard and hammer rough edges down
be driven in from the top on the slotted side.

Wedge or key must

Figure 5.3: Ways to repair iron rectangular standards from Hayes Farm Aid Catalogue 4th edition
July, 1964.

The iron standard had been replaced as redundant technology by the Waratah. However,
there were residual rectangular standards in the many fences requiring replacement or
repair as evidenced by the above advertisement. The succession of the W aratah as a
superior technical fencing solution was adopted by Hayes Engineering, as their farm
catalogue illustrates a tubular standard driver (Figure 5.4 ).
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HAYES TUBULAR STANDARD
PLAIN

DRIVER
W ITH HANDLES
Catalogue No. 352

Catalogue No. 351

designed especia ll y
for Y a nd H section

With Handle Model the top of the St~ndord comes level
with the top of the side handle. Heoght con be tudged
by sighting back along the top of handle on to the top
of the next standard. A block In the bottom of . t~
driver allows the operator to straighten o standard of 11
twists while driving.

sta ndards.
Will not domoge the tops of the standards
Excellent for even the hardest ground.
You cannot miss with one of these.
This is by for the most superior method of aligning
ond driving stondords.
Work foste r with less effort.

TUBULAR
STAKE DRIVER
Cat. No. 396
sta kes.
and

Make your stokes last years
longer.

Figure 5.4: Advertisement for a tubular stake driver that can be used on a triangular sectioned
1
fencing standard from Hayes Farm Aid Catalogue 4 h edition July, 1964.

5.8

Professional services

The use of other Engineers for their professional input is another dimension to the
development of material culture from Hayes Engineering.

Throughout this thesis, I explore the theme that material culture develops from the work
of many people and does not occur in isolation.
Ernest Ha yes used the services of H.M. Davey, located in a Dunedin office on the corner
of Fredrick and Clarendon Streets. H.M. Davey' s letterhead states he is a consulting
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Mechanical Engineer, Architect and Registered Patent Attorney. The archives, held at
the New Zealand Historic Places Trust Dunedin office, highlight the professional and
personal relationship between both men. Hayes Engineering consulted Davey on
technical matters such as the checking of specifications and registering designs .

Figure 5.5 is a letter from Davey giving technical advice to Hayes Engineering on an
inquiry about wheels and belting for the factory.
TIUGIAPHIC. ADD US$ '

H. M. DAVEY
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lik
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the Peiton wheel, or that are 110ted on their outer rtms like the emery
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(eee bao.t)
a saw ie oaloulated,in ther . way, and eo te belting.
That being the oaee, a ~eel euoh ae you deecribe having half tlle
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!he only exception being the state of the eaid heel, that I cannot
Thu·a if it ie not wea.t• ed either by ill
~
.
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ae eome wheels
usage, or elee by inferior material ne~rer the centre
are eaid to be provided with., 1 t would be eafe to do ae you _ex. ~
~
)POuts ra1thfully,

i-fvvvo

Figure 5.5: Letter from Davey 10112/24 to Hayes Engineering from New Zealand Historic Places
Trust collection.

Hayes Engineering also used other Patent Attorneys in particular Phillips, Ormonde,
LePlastrier and Kelson of Melbourne for the searching of and protection of intellectual
property.
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5.9

Protection of Intellectual Property

The use of patents by Hayes Engineering was adopted at the beginning of the business.
Ernest Hayes had a patent registered in May 1895 for the Lightening Pollard Cutter and
subsequently patents issued for windmills, fencing products and a withdrawn catamaran
bicycle wheel (Figure 5.6).

The patent system in British law has its genesis in the 1624 Statue of Monopolies that
gave the rights of the inventor a patent for fourteen years.

A patent is:
1. The contractual characteristic: the patent is between two parties - the inventor and
the government. The inventor gives full disclosure of the invention and how to
make and use it, so that when the patent expires, the public will be in possession
of the invention and will be able to use the invention freely.

In return, the

government gives the inventor the right to exclude others from making, using, or
selling his/her invention for a limited period of time.
2. The property characteristic: Patents have the right of ownership, similar to real
property that can be transferred in whole or in part. Similar to real estate, a patent
can be sold, or it can be "rented" (licensed) and rent collected for its use
(royalties).
3. The monopoly characteristic: The "monopoly" associated with patents is limited
in time (20 years) and negative in nature (exclusionary)

(Gordon, T. and

Cooksfar, A. 2000: 9)
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Figure 5.6: Ernest Hayes drawing for the stable catamaran bicycle wheel1897. From New Zealand
Historic Places Trust collection

The patent gave the applicant protection from others duplicating their activity for a period
and Hayes Engineering used the system for the protection of their intellectual and
commercial property. The New Zealand Patent system operates on the local novelty
standard:

"That is the least stringent and requires that for an invention to be novel there should
have been no prior publication and no prior use in the country granting the patent before
the priority date of the application" (Old 1993: 73-74)
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There are different novelty standards that have been adopted by vanous countries.
Australia uses a different system called relative novelty and requires that:

"There should have been no publication of the invention anywhere in the world before
the priority date of the application. However, a less stringent standard is adopted in
relation to use" (Old, F. 1993: 73).

For Hayes Engineering to operate in New Zealand and international markets (especially
Australia) it had to use the expertise of Patent Attorneys from New Zealand - Henry
Hughes Ltd, and H.M. Davey - and in Australia - Ormonde, LePlastrier and Kelson of
Melbourne. They were engaged for the protection of Hayes Engineering Patents but also
to research the expiry of patents and the purchase and sale of patents (Figure 5.7).

The use of Patents was an integral part of business for the protection of products designed
by Hayes Engineering. But importantly, they also provided legal protection to advance
ideas that became part of the material culture associated with New Zealand agriculture.
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STREET.
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Figure 5.7: Patent Attorneys of Phillips, Ormonde, LePlastrier and Kelson of Melbourne Invoice 2"d
February 1926 for Letters of Patent in Australia for improvements relating to wire strainers. From
New Zealand Historic Places Trust collection

5.10 Research and the Buying and Selling of Patents

Hayes Engineering were actively engaged in the buying and researching of patents both
through private individuals and using the services of Patent attorneys. When a patent
expired the legal protection offered by the patent was no longer in force and the product
would be able to be manufactured by another individual or business.

A letter, from Henry Hughes Ltd International Patent and Trade Mark Agents of
Wellington, dated 4th Of October 1927 was replying to an inquiry from E. Hayes and Sons
about the Reid's Triplex Permanent Wire Strainer. Henry Hughes Ltd states the Patent
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ceased in 1916 (Figure 5.8). In the Hayes Engineering archives at the New Zealand
Historic Places Trust, Dunedin, two letters relate to the private sales of patents:

From Hendrich Voss, Willowbridge, South Canterbury January

lOth

1914 offering to sell

the Patent rights for an Automatic Windmill Controller for £20.0.0 (Figure 5.9)

To John Vorbach, Renwicktown, Marlborough 5th February 1925 offering £10.0.0 for
the Patents rights for the Improved Hame Hook No.31213 (Figure 5.10).
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Figure 5.8: Letter from Henry Hughes Ltd 4th October 1927 providing information on when the
patent expired for the "Reid's Triplex Permanent Wire Strainer". From New Zealand Historic
Places Trust collection
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Figure 5.9: Letter from Heinrich Voss to E. Hayes and Sons January lOth 1914 offering the sale of the
patent for a windmill controller for£ 20.0.0. From New Zealand Historic Places Trust collection

79

MEMORANDUM
w
I

From

E. HAYES & SONS !i
~
MANUFACTURING ENGINEERS

WINDMILL WORKS.

i

OTUREHUA.

\

OTA GO. N.Z.

Ret1111oktow" •

.• arl borru h.

Bt. h F bru a.:.ry

925.

ar Sir,
l

Hook
matt r a.,
l!'l't '\ 0

~

..

.1.

ft -\ t •.
0('1 t

t .

0

lr'

o a.r !u1'\y ~ ~' "

1 <It o t.

ocmpat.a 1Jda1 at. the 1r" orte-1

i s H . fiou

t

" tfactu in

Y"Ur Remf· Honk if- tairly

ex et'lr.iv •

a

otor T~·ac

i f'

Jf

d

t

faF1.
l.'"'

t

j

a

1.h

ll')l'\0

altu y ou •n o' I.

C't' 'th
••

~ l

be • oh lu ~· ne th

hOl"f li.

o!..' i!. 0'&

ocme.i.1eri

t.hat yaul.· Pat.ont. h.a

Yc: ur

can '\o

O)

t F-1

fu
8

AB.

r ••..•••••..••.

Figure 5.10: A letter E. Hayes and Sons 5th February 1925 to John Vorbach offering £10.0.0 for the
patent for a Hame hook. From New Zealand Historic Places Trust collection.

80

5.11 Summary

Ha yes Engineering was not isolated by the geography of Central Otago; instead they
were connected and engaged as part of a wider technological world. Ernest Ha yes had
trade training, giving him a skill base to expand upon and increasing his knowledge by
using international sources. Product testing in both the factory and the field was an
integral part of the business, as it imparted valuable information on product performance
and the need for modifications. The use of travelling salespeople, especially family
members, facilitated this flow of information from consumers and provided opportunities
to explore and invest in new product lines, as demonstrated with the letters requesting the
purchase of patents.

Political changes saw the termination of some efficient agricultural products e.g. with the
introduction of new rabbit control legislation in 1947, the rabbit smoker was no longer
relevant.

Competition from other products, such as the triangular steel post or W aratah meant the
flat iron standard post, produced by Hayes Engineering, was unable to compete against a
superior product and production ceased.

With the increased wealth of farmers, some products became redundant e.g. as farmers
traded their cars for heavier trucks, the weight tolerance of the metal top gate was
exceeded.

Hayes business was able to respond to these changes and part of this strategy was
employing the professional services of consultant engineers and patent attorneys. The
protection of the intellectual capital was important to the business and there is evidence
of at least 30 patents in the Hayes Engineering archives at the New Zealand Historic
Places Trust, Dunedin office. These patents are for New Zealand and international
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patents with differing novelty standards. Patent attorneys were also employed to research
the expiry of patents, so Hayes Engineering could manufacture other product lines.
While the business was constrained by its location away from a labour source, this was
overcome by employing family members in all aspects of the business. Although this
study is focused around the time Ernest and Hannah were running the business, their sons
were critical in generating many of the innovations, especially the eldest son Llewellyn.

The evidence I have gathered shows this was a sophisticated business model and the
material culture being studied did not emerge as a result of isolation or making do. The
next chapter will discuss this model and critically examine how this differs from the
perception of the "number eight" mythology, seen as the embodiment of New Zealand
culture.
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Chapter Six
Mythologies and Realities of Change.
In this thesis I have examined the development of material culture at Hayes Engineering

in Oturehua, Central Otago.

The analysis has demonstrated that the processes of

technological development and change were influenced by a wide range of factors, both
local and international.

These factors contrast with some widely held popular views

about Ernest Hayes and his operation, and call into question some broader myths about
New Zealand's rural past, and national identity.

The purpose of this chapter is to

highlight these contrasts between myth and reality, and to suggest that the latter provides
a more interesting and compelling story than the former.

6.1

Mythologies of Hayes Engineering.

In presenting this section, my aim Is not to diminish the achievements of Hayes

Engineering but to show that it was a multifaceted enterprise. The production of material
culture used a range of skills from Ernest Hayes and his family including; production,
marketing, research and selling.

These talents were complemented by the use of

contracted professionals for the granting and researching of patents or for specialist
engineering advice.
Hayes Engineering was a sustainable business that invested in its intellectual capital by
the use of patents, as discussed in Chapter five. It has been claimed that Ernest Hayes
invented the Triplex Permanent Wire Strainer (New Zealand Historic Places Trust
website); this was also repeated by the Prime Minister Helen Clark in her speech on the
13th

of April 2006 about the Restoration of Hayes Homestead:

"Other Hayes inventions were pulley blocks, cattle stops, and the ratchet-tightened
Triplex permanent wire strainers which have been indispensable to farmers ever since,
and are still seen all over New Zealand"

(www. beehive. govt.nz/speech/restoration+hayes+homestead)
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Hayes Engineering did not invent the Triplex Permanent Wire Strainer.

The "Reid's Triplex Strainer" was patented in 1885 by John Reid in Dunedin and the
patent lapsed in 1916. Gavin O'Brien from the Design Studies Department, University of
Otago has traced the development of the permanent wire strainer to a French system
called Raidisseurs, used in Europe for straining of wires for horticulture (Figure 5.1 0).
There is an earlier mention of a Raidisseurs type in Dumas 1973 with an illustration of a
permanent wire strainer tensioning telegraph cables in 1845.

Hayes Engineering used the professional services of Henry Hughes International Patent
and Trade Mark Agents to research the patent of the "Reid' s Triplex Strainer" and also to
ascertain when the patent expired (Figure 6.3).

Hayes Engineering then used modern production techniques; developing a mass
production technique of stamping and bending the carrier and then outsourcing the
casting of the reels to Britain to produce a permanent wire strainer at an efficient price.
They marketed the product by demonstrating it to farmers either directly or at field days.
With the demonstrations and good advertising, the permanent wire strainer became
indelibly associated with the Hayes brand (Figures 6.2 and 6.4).
The idea of a permanent wire strainer arising from an isolated inventor in Central Otago
is a myth. However the reality, involving use of a network of connections to acquire the
patent, then incrementally improve and successfully market the product is a much more
interesting and compelling story.
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Figure 6.1: Advertisement for Raidisseurs from the Hill and Smith catalogue from Britain, 1876.

Figure 6.2: An original "Reid's Triplex Strainer" and below it a modern Hayes Triplex Permanent
Wire Strainer. Photograph by B. Edwards May 2008.
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Figure 6.3: Letter dated 41h October 1927 from Henry Hughes with information to Hayes
Engineering about the patent on the Reid's Triplex Permanent Wire Strainer, New Zealand Historic
Places Trust collection.
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Figure 6.4: Advertising for Hayes products on the company's envelope, New Zealand Historic Places
Trust collection.
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Kelson of Melbourne requesting to patent the Permanent Wire Strainer and Fork Chain Fastener in
Australia. In this letter Hayes Engineering acknowledges they cannot claim to be the actual
inventors in New Zealand. New Zealand Historic Places Trust collection.
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6.2

Myth Two: Man Alone

No Man is an Island, entire of itself, every man is a piece of the continent, a part of the
main ....

(John Donne 1572-1631 Meditation XVII)

It was into this remote, rough -hewn rural backwater of colonisation that a man who was
to make a long lasting impact upon farming arrived in 1882 ......... He soon realised that
the mill and the farm he was running were days, weeks or months away and so, his
milling and engineering training standing him in good stead he began to invent and
fabricate tools and artefacts that would make agricultural work more efficient.

(www .historic.org.nz.places2visit/places2visit-otago.htm 1#3)

In 1939, New Zealander John Mulgan wrote the novel, Man Alone. It became a required

English text for New Zealand Colleges and Universities. The novel has a central theme;
a man alone battling the environment, overcoming the odds and finding spiritual
redemption in his suffering.

Without delving into literary criticism, in the last two

decades Mulgan's work has been heavily criticised on the grounds that it represents an
isolated masculinity.

When I read the above description from the New Zealand Historic Places Trust website, I
am instantly reminded of this novel Man Alone, with the words "remote, rough-hewn
rural backwater of colonisation that a man who was to make a long lasting impact upon
farming arrived."
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In most respects this statement is true, but if we apply a fine grained analysis to it then

the myths are revealed.

In the introduction to my thesis, the stated aim was to examine the material culture from
Hayes Engineering to gain an understanding of the culture at the beginning of 20th
century in New Zealand. I have illustrated the manifold reasons for change in material
culture and how it is influenced by political, economic, and technical processes that were
part of a global engineering culture.

I have also demonstrated that Hayes built upon the ideas of others (permanent strainer) or
gained feedback from his consumers to make products more efficient (windmills and
parallel wire strainer). The business prospered because it was connected with the outside
world. This view is substantiated by the technical library, the exchange of ideas with
professionals (Figure 6.6) and the buying of patents from individuals. The arrival in 1900
of the railway and telegraph at Oturehua was also instrumental in augmenting the flow of
material and ideas and Central Otago's isolation ceased.

Crucial to the success of Hayes Engineering, a family run operation, were members of the
family taking different roles within the business. Hannah Hayes was involved in selling
(early in the business), accounts, dispatch and teaching their sons how to draw.
Llewellyn Hayes (eldest son) had a major role in production and manufacture, while
other family members were employed in sales and became partners in the business.

Hayes Engineering was a business of connections, family, customers, professions and
ideas.
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Figure 6.6: Letter dated 25th November 1926 from H.M. Davey to Ernest Hayes. This letter
illustrates their personal and professional relationship. These relationships were integral to the
development of material culture.

Hayes Engineering would not have existed if these connections had not existed. There is
a telling point in a film interview with Clive Hayes, the Grandson of Ernest. He was
discussing his Uncle Llewellyn and his approach to people, describing one of Llewellyn' s
sayings "you can always learn something of somebody". This indicates a willingness to
engage, learn and work with others. It is the exact opposite of the myth of the rugged
isolated pioneer, instead of Man Alone it should read Man Connected.

6.3

Myth Three Kiwi Ingenuity

Kiwi ingenuity is brought to life at these rural engineering works made from mudbrick
and corrugated iron. (www .historic.org.nz.places2visit/places2visit-otago.html #3

Much has been made of kiwi ingenuity and it features as a central theme of the New
Zealand Historic Places Trust marketing campaign to attract visitors to Hayes
Engineering works. The most famous of Hayes designs is the parallel wire strainer,
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which he is credited with inventing in its final form in 1924. The problem of straining
wire was not unique to New Zealand. Throughout the world agricultural systems reliant
on wire fencing faced the problem of how to strain fencing wire without damaging the
wire and causing the fence to fail. The Hayes Parallel Wire Strainer was able to achieve
this by the use of smooth jaws that did not abrade the wire surface. This was tensioned
by a lever, which was connected to claw arms that pulled the jaws holding the wire along
a chain. This system of smooth jaw grips being tensioned by a chain was not a unique
invention; in fact it was a well known principal that was used in many other wire strainers
around the world. A letter dated February

2nd

1926 from Patent Attorneys; Phillips,

Ormonde, LePlastrier and Kelson of Melbourne to Hayes Engineering made this
observation:

'We have made an investigation and find that there are quite a number of patents granted
which involve wire strainers of the type to which your proposal relates. In each of these
however, the grabs operate by the actuating lever within the links of the chain instead of
outside the links. The analogy between the construction of the strainers is particularly
close but we think there will be sufficient novelty in your proposal to merit the grant of a
patent .....

New Zealand Historic Places Trust collection.

92

17
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1926.

lFire Strainer.

ERIC SPVRWAY TAYLER.

\

C.7268.

No. 5237/26.

'

One IH.ho. aheot.

Figure 6.7: Australian patent no 5237/26 dated 17th December 1926 for an Improved Wire Strainer
that illustrates similar design features to the Hayes Parallel Wire Strainer. New Zealand Historic
Places Trust collection

Ha yes Engineering had not filed complete specifications in Australia until after the ih
April 1926 for the Parallel Wire Strainer (Figure 6.8). The design by Eric Spurway
Taylor (Figure 6.7) would probably have been developed within the same timeframe as
the Hayes Parallel Wire Strainer. It illustrates that the material culture that has been used
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as a study for this thesis was not unique to New Zealand and similar forms were being
developed internationally at the same time.
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Figure 6.8: Letter from Patent Attorneys; Phillips, Ormonde, LePlastrier and Kelson of Melbourne
to Hayes Engineering dated 7th of April 1926 for the preparation of papers for Australian patent.
New Zealand Historic Places Trust collection
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6.4

National Myths

Nations use myths to define themselves against the "other".

National identity and

nationhood rely on myths:

To recognise oneself as a member of a particular nation - indeed to feel a powerful sense
of belonging - and to be recognised by others as such, is a perquisite for the formation of
the inside/outside, self/other, us/them boundaries that define the topography of
nationalist sentiment and rhetoric.

(Bell, D.S.A. 2003:64)

National mythologies are fostered to produce a collective identity; a sense of belonging to
a larger group with a shared past and values - a nation.
One of New Zealand's fondest mythologies is that our isolation has resulted in
resourcefulness, innovations and inventions. Anything can be fixed with No 8 fencing
wire. This myth is highly imbedded in our national psyche and still resonates today:
Genesis Energy's chief executive Murray Jackson, who has raised concerns about power
security next winter, said anything to minimise transmission constraints would help- even

if it meant employing "the No 8 wire approach".
(Grant Bradley New Zealand Herald, 20th December 2007)
http://www .nzherald.co.nz/catergory/story.cfm?-id=37 &object 1id= 10483383
The article in the New Zealand Herald was headlined 'No 8 wire' solution to power

danger and discussed problems Transpower (the national power grid operator) were
experiencing in providing enough generation and transmission capacity for the upcoming
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winter in 2008. The term "the No 8 wire approach" was used to imply that if it could be
a quick innovative response then it would be done.

"Kiwis are famous for their ingenuity and self sufficiency. It is said that Kiwis can create
amazing things- all they need is a piece of Number 8 wire. Number 8 is a certain gauge
of wire that was incredibly popular for use as fencing wire around New Zealand's many
farms. Ironically, until 1963 it was imported from other countries. Because No.8 wire
was widely available, it was used for a variety of tasks, and it has become a symbol of
kiwi adaptability. "
( 100% PURE newzealand.com.http://www .newzealand.com/travel/aboutnz/culture/culturekiwiana.cfm)

This website is the official website for the New Zealand Tourism Board and is the portal
to attracting visitors to New Zealand. The myth is important to New Zealand and we
have produced a pantheon of heroes who exemplify this myth, for example: Ed Hillary
climbing Everest, and crossing the Antarctic continent with Ferguson tractors; Bill
Hamilton for the development of the Jet boat; Ernest Rutherford for his work in nuclear
physics in "splitting the atom".

The myth, like all myths has a kernel of truth, but my study of Ha yes Engineering
illustrates a much more complex model. If this model was used to study the above
accomplishments then I predict research, planning, development, working with
professionals within and outside their disciplines, both nationally and internationally,
would prove more important than the number eight wire approach.

If as Bell 2003 suggests "nations are narrations" then the narration of the past should be
authentic, if it is to serve as a collective memory. Perhaps the point of myth is to be an
idealised past- an historical memory- not exactly true but true enough for the nation to
believe in.
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The rural New Zealand past I have explored, by using the material culture of Hayes
Engineering, is a more complex, dynamic, responsive and engaged past. Rural New
Zealand's material culture was not created because of isolation, but the opposite, because
it was connected. It was connected and responded to intellectual, economic and political
changes, nationally and internationally.

In my view, this more complex narration

provides a better interpretation of New Zealand's rural past and is ultimately a more
satisfying ideal for national identity
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Chapter 7
Conclusions
In the introduction to this thesis, I proposed using Hayes Engineering as a case study to

explore change through time, using a critical examination of the material culture
produced at Hayes Engineering. I outlined how I would achieve this:

•

By an exploration of the factors driving these changes.

•

By examining what was happening locally, nationally and internationally during
the time period being studied.

•

By determining how this influenced changes in material culture and;

•

By discussing how this material culture became part of the rural mythology of
New Zealand.

Chapters 4 and 5 discussed the factors driving these changes in material culture. I have
argued that change occurs because of the manifold political, economic and technological
processes both nationally and internationally. The processes discussed in this thesis are:

•

Subdivision of New Zealand rural land by political processes that led to a demand
in fencing products.

•

Complementary rural technologies (wire fences and windmills) that stimulated
agricultural production and the demand for more material culture associated with
farming.

•

The growth of international markets for agricultural products that stimulated rural
production and the growth of material culture associated with farming.

•

The infrastructure of a postal service, steamships, railways and telegraph meant
that ideas and changes in technology were quickly adopted throughout the world.

•

An international engineering "language" based on technical drawings that
transgressed national boundaries.

98

These processes produced an environment that encouraged technological development. I
have demonstrated that Hayes Engineering had a range of technical, business and
psychological skills enabling them to capitalise on this environment and engage in
technological changes.
Ernest Hayes has been presented popularly as a highly inventive individual working in
isolation (Donovan, D. 2004, Clark, H. 2006 and Orange, C 2006). I have argued the
opposite; he was not isolated and the changes in material culture came about because
Hayes was able to engage and use local, national, and international resources. This has
been demonstrated in Chapters 5 and 6 by the following evidence:

•

The procurement of internationally sourced components e.g. the cast reels for the
permanent wire strainer

•

The buying and searching of patents of engineering products from New Zealand
and Australia using international patent attorneys.

•

The use of professional engineers for technical advice.

•

Adoption of international technical ideas in the factory that have negotiated
linguistic barriers, as illustrated in the German publication Maschinfabrick.

•

The manufacture of the permanent wire strainer that became associated with
Hayes Engineering but was actually developed by Reid Farmers Ltd

•

Product testing at the factory and in the market.

•

Members of the family involved in different facets of the business.

These points support my argument that changes in material culture do not come about as
the result of one person. This is the theoretical position that Leroi Gourhan, Levi Strauss,
Gille, Lemmonier and Stiegler have taken, that changes in technology are not the result of
individuals but build upon the efforts of many.
A premise of this thesis is that technology is a result of culture.

By exploring the

technological changes that happened at Hayes Engineering, it is possible to explore and
interpret some aspects of New Zealand culture at the beginning of the 20th century.
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The model I have presented is a more complex narrative than an individual working in
1
isolation and it demonstrates that New Zealand, at the beginning of the 20 h century was a

connected, modern nation engaged in contemporary industrial agricultural processes.
This model contrasts with the existing mythology about Hayes and New Zealand's
national identity as practical, isolated farmers imbued with kiwi ingenuity. Hayes was a
man connected, not a man alone.

Material culture is complex and has multiple, negotiated meanings.

No 8 w1re has

assumed symbolic significance in relation to New Zealand's national identity, and Hayes
Engineering Works, through the production of material culture associated with the
straining of fence wire played a part in this process. The implication of this thesis is that
renegotiation of the No 8 analogy is called for, to emphasise the connections between
points that fencing wire brings, and the efficiencies gained by keeping them taught.
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