
Transport
Critical to the project spanning some 3000 kilometres and 
a two year period of construction was the question of 
transport. In the 1870s, as now, the heaviest equipment, 
materials and foodstuffs were carried over water where 
possible. This enabled the large freight carrying capacities 
of ships to be harnessed, and as the coast had been 
mapped and surveyed reasonably accurately, the risk of 
shipwreck was not great, though one such disaster did 
occur when the sail schooner Gulnare carrying supplies 
for the line ran aground just north of Port Darwin, and 
later had to be condemned. Large ocean-going steamers 
were modified to carry and lay the heavy undersea cables, 
and a small fleet of these visited Port Darwin to lay the 
cable from Port Darwin to Banjoewangi in Java in October-
November 1871.

When the complication of navigating unsurveyed inland 
rivers entered the picture, this brought the need to plumb 
the route ‘by hand’. The long-established method was 
to send a ship’s boat with a plumbline ahead, dropping 
it every few metres to measure and plot the depth to 
determine whether or not the stream was deep enough 
to accommodate the ship’s draught (depth below the 
waterline). In the OTL project, there was an imperative to 
get a number of larger ships up the Roper River, which had 
not been fully surveyed before that time, and the largest 
of them, the 1000 ton steamship Omeo 1 with a draught of 
five metres was the most challenging. 

A critical factor in this case was the variability in depth 
of water over the bar at the river mouth with the tides, 
and of the river height with the season – it was only 
because the attempt was made at a time of wet-season 
high flood levels that the Omeo was successful in getting 
128 km upstream. A jetty had been built under the 
instruction of Robert Patterson to unload the vessels at 
this point. The water level had risen to 32 feet (just under 
10 metres) above its normal level during the course of its 
construction, so at times the jetty was high and dry and at 
others completely submerged.

This was the era when the motive power for ocean-going 
ships was a mix of steam and sail, and movement of a 
large vessel under sail in a river depended heavily on a 
following wind – there was little or no room to tack across 
the stream. While this was not an issue for the steam-
powered vessels, they had their own concerns, as they 
often had to rely on firewood to supplement the fuel coal 
supplies that they carried, and in some cases men had to 
be sent ashore to cut timber to feed their boilers – a very 

tedious process that might involve days of timber-cutting 
at a single stretch. Since most of the timber resource 
would be green timber, it would burn inefficiently and a 
much greater volume would be required.

All of these issues affected the logistics and timing. The 
OTL Project made use of a steam tugboat, the Young 
Australian, 2 which the South Australian Government had 
bought to assist in ferrying loads from the larger vessels 
to the Roper jetty. The Young Australian was paddle-
wheeled which made her slow in the open sea but highly 
manoeuvrable in the confined space of the river. However, 
she was only a 60 ton vessel so her capacity was limited 
and many trips were required. Without her, the Roper 
River exercise would have proceeded much more slowly, 
because in the event the Young Australian had to tow the 
Omeo (steamship), the Bengal (sailing barque) 3 and the 

The Building Process
The natural focus of almost all the accounts of the Overland Telegraph Line (OTL) 
both during the build and in subsequent treatments has been on the broad canvas of 
events and the participants in the enterprise. Understandably, very little has been said 
about the construction process itself. For those with a desire to understand just how 
physically large and complex the task was, and perhaps with a curiosity about how the 
line was actually built, this short piece presents an overview.
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A line maintenance party, pipes at the ready, about to leave the Alice 
Springs Telegraph Station in 1902; the horse-drawn wagon is loaded 

with supplies and materials along with several ladders 
[State Library SA B22499]



Tararua (steamship) 4 in turn partway 
up to the jetty. 

At the other end of the Line, seaward 
access was available at Port Augusta 
and so many of the heavier materials 
were transported either direct 
from Europe or via Adelaide to Port 
Augusta, adjacent to the start of the 
Southern Section at Stirling.

Transport overland was an even more 
challenging part of the equation. 
Here we are talking of distances up to 
2200 kilometres. For the most part, 
light loads were carried on horseback, 
either with riders and their small 
personal loads, or by pack horse. 
When the going became particularly 
difficult, such as in extremely hot 
weather, or in very rocky or boggy 
conditions, the pack horse loads 
would be part-transferred to the 
riding animals. In the extreme case 
the riders would walk, adding greatly 
to their exertions. These were the 
1870 equivalents to highway travel by 
car through to a serious off-road SUV 
trip. 

For carrying large loads, the primary 
options were wagons hauled by 

bullocks or horses, typically in teams 
of ten or six respectively. These were 
the “heavy trucks” of the day. For the 
OTL construction, most of the poles, 
wire, insulators, heavy tools and 
rations were carried in this way. 

If the going were good, such as along 
a flat dry “road”; ie, a path that had 
been largely formed by earlier stock 
movements, the average speed of the 
teams was about 10 miles per day. At 
the other extreme, particularly where 
a steep and boggy creek crossing had 
to be negotiated, the entire wagon 
load, which could be anything up to 3 
tons,5 might have to be unloaded, and 
teams hitched together in tandem to 
pull the empty wagon through and 
up the other bank, with the drivers 
assisting at the end of a long rope. 

Had some difficulty at “Glen 
Gums” crossing the watercourse. 
Got our waggon [sic] and horses 
bogged and obliged to unload, 
got everything square and made 
another start. Had not gone far, got 
in worse than before. Everything 
taken out and the waggon pulled 
out with a long rope. Got her out, 
loaded up and made another start. 
Just as we got to our halting place, 
down she goes again. Unloaded, 
got all clear, loaded up and pulled 
on to some higher ground. Nothing 
but water around us. Camp for the 
night on the road. 6

This procedure was frequently 
complicated by the animals already 
being exhausted and/or in poor 
condition (“knocked up”), often in 
combination with breakages in the 
relatively vulnerable timber running 
gear of the wagons. In the north, 
many weakened animals died on the 
road or had to be shot. 

Another problem experienced, 
particularly in the north, was that 
new wagon wheels, which comprised 
timber hubs, spokes and felloes 
(rims), would shrink in the dry season 
heat if the timber had not been 
properly seasoned before the wheel 
was made. The iron “tyre” locking it 
together would come away, and have 
to be cut shorter by the blacksmith 
and re-seated onto the wheel. In 
extreme cases, the wheel collapsed 
and destroyed itself completely.

There was no shortage of such 
extreme cases:
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On the journey, one bullock dray 
was left at Mount Carr, broken 
down and useless. Nearly the whole 
of the new plant has required 
repairing repeatedly, including 
the breaking of two axles and one 
wheel, which renders the waggon 
useless; also, one waggon, hind 
wheels and axle ; one hind wheel, 
one front wheel of bullock-waggon, 
and three poles broken; nine pairs 
of wheels so bad, compelled to cut 
and shut tires ; twelve bullocks unfit 
for work, three dead; three horses 
dead, and twenty-five per cent. of 
bullocks knocked up. 7

“Fuel” for the animals was water and 
feed, most of which had to be found 
en route. As a general rule, working 
bullocks and horses needed to drink 
half-daily – this gave rise to critical 
problems in the north, where surface 
water simply wasn’t to be found in 
the dry season. Some dry stretches 
had no forage or only spinifex, 
which the horses refused to eat and 
detested because the spiny leaves 
scratched the tender parts of their 
legs.

In some places the parties had 
to resort to digging for water. In 
the simpler cases, this involved 
“scratching” a few metres down in 
the sandy bed of the Finke or Hugh 
River, but in others such as on the 
Birdum, deep wells had to be sunk. 
Not all of these delivered a usable 
supply. Some were up to 30 metres 
deep and had to be timber lined to 
prevent collapse, and consumed 
valuable time and a huge amount of 
effort on the part of the men.

In the Southern and Central Sections, 
camels were included in the mix. 
Although they had only been 
introduced to the outback in numbers 
in 1865, Charles Todd was keen 
to use them on the telegraph line 
project. Pastoralist Thomas Elder had 
imported both animals and drivers 
from Afghanistan in the 1860s, and 
Todd hired camels from his station 
at Beltana. These animals were 
invaluable because of their great 
carrying capacity and endurance. The 
only problem was that they terrified 
the horses: 

More camels arrive today with 
telegraph wire. They are a great 
nuisance. They frighten the 
horses away in every direction. 8

Remnant of the original OTL in the vicinity 
of Frew Ponds showing the extent of 

vegetation clearance either side of the 
line; the two lower insulators on the 

Oppenheimer pole carried copper wires 
(since removed) which were strung in 1898 

and 1941 [Photo: Derek Pugh, 2021]



Materials
The largest and heaviest items were the poles. Most of 
these were cut as close as possible to the line to minimise 
cartage, so the availability of sufficient sound straight 
timber was a factor in determining the route. Deviating 
too far meant much time and effort taken up in carting the 
timber, so there was a trade-off between this and keeping 
the line as geographically short and straight as possible. 
Where suitable stands of timber were simply unavailable, 
such as in the far north of South Australia,9 a quantity of 
wrought iron poles were used. These had been procured 
as a contingency by Todd from Oppenheimer in Britain, 
but of course had to be carted all the way overland from 
Port Augusta. 

Some of the wagons, referred to as German wagons, 
were capable of being configured in either a compact or 
stretched mode to carry either conventional loads or the 
long wood or iron poles. 

It is not absolutely certain whether the iron poles, which 
had three telescopic sections, were transported fully 
assembled or in sections, but analysis of a cross-sectioned 
pole has suggested that they were most likely fully 
assembled ex-factory in Manchester. 10

The first big construction challenge was to find and cut 
the timber poles. In most cases, these were derived from 
stands of younger red gum in the larger creeks that had to 
be felled by axe, cut to length by crosscut saw, stripped of 
bark and collected at a convenient place for charring the 
bottom quarter of their length to increase their longevity.

These wooden poles were specified to be straight, sound, 
18 to 20 feet long, 9-10 inches in diameter at the base and 
5-6 inches at the top and, as they were all green timber, 
would have weighed about 190 kg each.11 Assuming 
the original line used about 30 000 wooden poles, this 
amounted to an overall weight of over 5000 tons, all cut, 
loaded, carted to site, and sunk by hand. 

The next item, in terms of weight and bulk, was the 
wire. The vast majority of the line was constructed with 
a single strand of Number 812 galvanised signalling wire, 
very similar in physical and electrical characteristics to 
heavy duty fencing wire. To complete the electrical circuit, 
connection was made to the earth at each end, thereby 
using the path through the earth as the “return wire”. The 
wire was provided in one hundredweight (112 lb/51 kg) 
coils 13 that had been sourced from Johnson and Nephew 
in Manchester, shipped to Adelaide and thence to Port 
Augusta or Port Darwin, and carted overland from there to 
each construction site. For the full route this represented 
a weight of 310 tons which, while being a small amount 
compared with the weight of the poles, had nevertheless 
to be carted all the way from one or the other end of 
the line. Much of the wire that was taken northward was 
carried by camel train.

The last heavy construction materials were the insulators 
and their mounting pins. Since one was required per 
pole, there were around 36 000 of these. The porcelain 
insulators were successfully sourced from Germany, 
despite the fact that the Franco-Prussian War was in 
progress at the time. 14 Each box of 50 weighed about 

50 kg. The pins became problematic. The initial supplies 
were turned in Adelaide from ironbark blanks, with a 
thread to match the internal thread on the insulator. They 
were mechanically and electrically sound at the beginning, 
but the northern termites found them quite tasty, so there 
were many subsequent failures that had to be replaced 
with iron pins.

The Construction Process
The construction parties typically comprised about 20 
men, each with an overseer-manager who was in most 
cases a professional South Australian Government 
surveyor. These senior officers had been employed 
in George Goyder’s survey department and were 
recommended and seconded by him. Within each party 
was a blacksmith and cook, a number of axemen and 
labourers. Other specialists such as wheelwrights, bullock 
teamsters, storemen and builders were distributed among 
the parties. The telegraphists were the crème of the 
“mechanics” or technicians - we would describe them as 
well-paid IT specialists. Telegraphy was a relatively new 
technology, and these men had been specially trained to 
operate and maintain the telegraph equipment.

Each Government party in the Central Section of the 
continent was allocated a subsection of around 160 
kilometres, while in the Northern Section, the party sizes, 
allocations and distances covered often had to be changed 
in response to a range of problems, mostly attributable to 
extremely wet or extremely dry weather. 

The first step in construction was the accurate survey 
of the OTL alignment. Since the only maps and journals 
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Members of Goyder’s survey party at Palmerston (later Darwin) in 
1869; the man with arms folded is R R (Dick) Knuckey who would 

later supervise the construction of Section A of the OTL and the South 
Australian section of the East-West Telegraph 

[State Library SA B11603]



available were those made ten years 
before by John McDouall Stuart, the 
general alignment followed Stuart’s 
route as closely as practicable. 
Deviations were introduced where 
necessary to avoid low ground 
that was susceptible to flooding, 
avoid hard rocky ground that was 
too difficult to dig, and provide a 
trafficable path with a reasonable 
gradient, though the latter sometimes 
moved a distance away from the line 
itself, which was typically straight 
regardless of the slope. 

The survey team supervised by a 
surveyor moved ahead, and chained 
and marked the pole positions, 4 
chains or 88 yards (80 metres) apart. 
A team of six could survey about fifty-
five kilometres in a week. 15

Todd had specified that the line 
easement had to be cleared of 
vegetation to a width of 15 feet either 
side of the line itself, and part of this 
became the freight and maintenance 
track in places where it was feasible 
to run the line and track together. 
Clearing was a very large task, and 
for a short period in the north was 
made even larger by extending the 
clearance beyond this width in an 
attempt to protect the line against 
fires caused by lightning strikes. 

The poles themselves had to be 
hauled to the line by the working 
bullock or horse teams, and were 
probably prepared in batches before 
being laid out. A ferrule of iron strap 
was nailed around the top of the pole 
to prevent it splitting, and a hole for the 
insulator pin augured into the top. 

Hole sinking by hand must have 
been very arduous. Todd’s stringent 
specification called for a 4-foot-deep 
hole with straight sides just wide 
enough to fit the base of the pole. 
It seems likely from the list of tools 
included in Gilbert McMinn’s diary 
and from comments by Thomas 
Smith in his diary that only crowbars 
(‘sinking bars’), picks, shovels and 
spades were used, and in any case 
augers (if they were in fact carried) 
would only have been effective where 
the soil was soft. 16

A comment in Gilbert McMinn’s 
diary indicates just how difficult and 
laborious the digging could be:

More sinking, the ground about 
here is very hard,  
2 holes per day is as much as one 
man can do. 17

Each pole would then be laid out 
next to its hole, and the pin and 
insulator fitted. Shear-legs would 
then be employed by two or more 
men to lift the heavy pole and slide 
it into the hole. The soil had to be 
re-packed firmly around the base 
and tamped down. In some locations 
where very large watercourses were 
encountered, such as at Katherine 
and Crown Point, an elevated base 
of stones supported larger purpose 
built pylons that crossed the river in a 
single long span. 

The poling proceeded some distance 
in advance of the wiring party. The 
latter group had to roll out the coils 
of wire, each of which would cover 
520 metres or 6.5 pole spacings. The 
ends had to be carefully joined using 
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the “Britannia” method specified 
by Todd. This involved cleaning the 
ends with an acid flux, hooking and 
tinning the wire ends, overlapping 
and wrapping them with lighter gauge 
wire, then soldering the joint before 
washing it to remove the acid. The 
result was a clean electrical joint, 
strong in tension. Each joint had 
to be inspected and approved by 
the overseer. Spans of the line with 
jointing intact survive to this day. 

The wire was then hoisted into 
position, each span being stretched 
to the requisite tension (measured by 
sag) and attached with binding wire 
to the next insulator. A “lightning rod” 
or conductor was attached to every 
second wooden pole. It consisted of a 
length of No 8 wire coiled and buried 
in the hole as the earthing point and 
stapled up the pole to protrude just 
above the insulator to attract and 
carry the lightning to ground. Where 
iron poles were used, the conductor 
was modified to hang as a pair of 
short pendant wires, attached directly 
to the line itself on either side of 
every insulator and hanging to within 
about 3 millimetres from the pole 
top. The theory was that lightning 
striking the line would cross the small 
spark gap and run down the pole 
itself to ground. 18

Once the construction had been 
completed to any given point, a 
telegraphist who might be travelling 
with the wiring party could attach 
a field instrument to the end of the 
line and communicate back in the 
direction from which it had come. 
Connection points called “shackles” 
were built into the line at intervals of 
10 miles (16km) or less to enable a 
semi-fixed link or bridge in the line to 
be temporarily removed and a field 
instrument connected in its place. 
Sometimes these were located in the 
middle of a span to enable the wire 
to be gently stretched closer to the 
ground to avoid the need to climb a 
pole for the purpose. 19 

Much use was made of these 
temporary connections to report 
progress with construction or repairs, 
and request supplies, instructions or 
medical assistance. Every operator 
listening on the line could “read” 
these messages. They were the 
precursors to the “party lines” 
that became common later in the 

Barrow Creek Telegraph Station in 1885; by now substantial stone buildings have been 
established including a wagon shed and blacksmith’s hut [State Library SA B6127]
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telephone era. It wasn’t too long, though, before business 
users realised how open their communications were and 
resorted to coded messaging.

Telegraph Repeater Stations
At the time, telegraph technology on overhead land 
lines required a facility to regenerate or boost the signal 
at about 300 kilometre intervals. This was not always 
necessary and, in fact, if the conditions were good along 
the full length of the line from Port Darwin to Adelaide, it 
was possible to transmit end-to-end without any delay or 
boosting. 

When boosting was necessary, it was achieved by 
telegraph operators at one or more intermediate points 
manually reading the weak signal and repeat transmitting 
the message in turn. An experienced telegraphist would 
read the message by ear, while intermediate locations 
such as stores and post offices without technical staff 
could receive messages if they were equipped with a 
paper tape receiver.

Repeating was typically needed when signal strength 
deteriorated due to leakage of current from the wire 
across the insulators to the poles and ground. There were 
various contributors to leakage, including dust and spider 
webs which when moistened by rain formed an electrically 
conducting path. Occasionally lightning would cause fine 
cracks in an insulator which also accumulated dust and 
moisture. More severe strikes might shatter an insulator 
or bring a tree down across the line, causing leakage, or 
worse, pulling the line down to touch the ground or metal 
pole. Aboriginal people played a hand as well in some 
areas – usually with the aim of breaking and retrieving 
the insulator shards for spear tips and the like. They also 
found the cast iron footplates for the iron poles useful 
for making tomahawks, and the binding wire for crafting 
fishhooks. Within a few years it had dawned on the OTL 
staff that distributing “whitefella” tomahawks and fish 
hooks judiciously to friendly Aboriginal people might be 
advantageous to both parties, and after that “wilful injury 
to the line [became] a rare occurrence”.20

In the early years, most if not all business traffic was 
repeated by hand at Alice Springs as a matter of course.21

The repeater station facilities were housed in substantial 
buildings, most of which were built toward the end of 
the construction phase. The largest of these was at Port 
Darwin itself. It comprised not only an end station for the 
land line, but a seaward-facing terminal for the undersea 
international connection to Java. The Port Darwin station 
was a stone building consisting of 15 rooms housing 
telegraph equipment, operating rooms, staff quarters and 
storerooms. It was divided into two sections, one for the 
OT staff (5 rooms) and the other for the British Australian 
Telegraph (BAT) staff operating across the undersea 
cable (10 rooms including a billiard room and library). 
The dividing wall was punctuated by “an opening about 
18 inches square with two glass doors, one on each side of 
the wall, through which the business was passed from one 
to the other”. 22

Each of the inland stations had to be largely self-sufficient 
for long periods (a year in some cases) between re-supply 
visits, for foodstuffs and other materials and supplies. 

Line repairs were given the utmost priority: 
When a fault occurred which interrupted the traffic 
or even slowed it down, there was one collective 
aim, and that was to get communications restored. 
Long distances without water, or flooded creeks, or 
boggy country, would not be accepted as excusing any 
avoidable delay. 23

A typical staffing complement was two telegraphists (one 
of whom was the station manager), a cook, and several 
general hands. Aboriginal people were often employed 
as telegraph station hands, or occasional horsemen or 
message carriers, although no money changed hands, and 
recompense was usually only in the form of food, tobacco 
and sometimes clothing.

It was a very hard life, both for the builders and for those 
who operated and maintained the OTL for years at a time, 
far from their neighbours, and almost a world away from 
their families, in all weathers. 

References
1 Master, Captain George Calder
2 Master, Captain Lowrie
3 Master, Captain Hummel or Hummell (Hummel seems to be 

correct) is referred to a number of times in the Diary of William 
Crowder [SLSA D 8065] when Bengal was engaged in carrying 
supplies to the Roper River and sounding its bar in December 1871.

4 Master, Captain Pearce
5 In ideal conditions, a horse team would cart a load of up to 2¼ tons, 

and a bullock team up to 3 tons
6 Diary of Thomas Frederick Smith, 11 September 1870, SLSA PRG 

198 
7 Report of R C Patterson to C Todd, 24 October 1871, pp3-4, 

quoting a report by R C Burton telegraphed from the Catherine on 
4 October 1871, SAPP 83/1872

8 Smith, 20 November 1870
9 Strictly speaking, South Australia was included the Northern 

Territory at the time but I refer here to the area abutting the 
Northern Territory

10 Letter from G Battersby, Qld Telecommunications Museum, to Parks 
and Wildlife Commission Alice Springs, 2 September 2008; also, 
Richard Knuckey’s 1883 re-poling report refers to poles “in one 
length” [SAPP191/1884 p146]

11 Calculated for green River Redgum; even the lighter Oppenheimer 
telescopic wrought iron poles that were used in some sections 
initially and later for the re-poling weighed about 51kg each

12 A standard code for wire diameter, Number 8 or 8 gauge is 
approximately 4mm in diameter

13  Enquirer and Commercial News (Perth), 26 January 1876, and Todd, 
NAA J3088 QPT316, p38

14  July 1870 to May 1871
15  Smith, 9 August 1871
16  Smith, 4 June1871
17  Diary of Gilbert McMinn, State Records SA, GRG 154/8, p127
18  Frederick Goss, 1956, “Life in the Never-Never Country of South 

Australia”, reproduced in Ron McMullen, The Overland Telegraph,   
<www.telegraphpoleappreciationsociety.org/images/userImages/
oz/the-overland-telegraph1.pdf>, p34

19 Goss, 1956, pp30-31
20 Charles Todd, Report on Posts & Telegraphs, SAPP 191/1884, p149 
21 Goss, 1956, p47
22 Goss, 1956, p29
23 Goss, 1956, p29 


