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3.9 PN Russell & Co Engineering Works 1859 to 1875 
 
3.9.1 Introduction 
The extensive reclamation project undertaken by Thomas Barker in the 1830s led to the creation of 
a large area of land to the west and northwest of his mill complex.  While he retained a large area 
for residential subdivision and sale, he sold the waterfront area to Brodie & Craig in 1840 (Area 4).  
It is unclear as to how complete the reclamation, consolidation and wharf construction at the 
waterfront was prior to the sale.  However, Brodie & Craig did undertake further reclamation and 
development on the site in conjunction with Barker, and established a large yard with wharf facility.  
Brodie & Craig operated a builder’s yard from the site until it was sold to PN Russell & Co in 1859.  
PN Russell & Co redeveloped and established a large foundry and engineering works at the site 
(Figure 3.9.1).   
 
PN Russell & Co had two other foundries in the city; the Sydney Foundry on George Street and the 
Sussex Street Engine Works.  Both these businesses were moved to the new Darling Harbour site.  A 
number of small buildings around the yard, a large workshop and modelling shed along the 
northern boundary, and another large workshop on the Barker Street frontage were constructed by 
the early 1860s (Figure 3.9.5).  In the early 1860s, the company also purchased land on the other 
side of Barker Street (Area 5) and the associated wharf owned by JL Travers.  In the late 1860s, a 
large railway carriage factory and boiler house building was built on the site (Figure 3.9.1).   
 
 

 
Figure 3.9.1: PN Russell & Co foundry recorded on the 1880 plan (published 5 years after the foundry 

closure).  The large waterfront premises contained several sheds, large workshops and moulding 
sheds (Area 4, red outline).  In the late 1860s a railway carriage factory was constructed on the 
eastern side of Barker Street (Area 5, green outline).  Buildings are colour-coded, brick (pink), iron 
(blue) and timber (yellow). City of Sydney Archvies, C&L additions.   
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PN Russell & Co became one of the largest engineering works in the country and manufactured rail 
cars, rolling stock, bridges, crushing batteries, steam engines and dredges, ornamental architectural 
iron work and gun boats for the New Zealand Government (Figure 3.9.2, Figure 3.9.3).1  The 
company had created standardised designs and drawings of all sizes of horizontal steam engines by 
the end of the 1850s and this was perhaps the first attempt in Australia at standardisation in 
industry.2  The foundry closed abruptly in June 1875 with a dramatic ‘lock-out’ following several 
labour disputes and strikes over wages, working conditions and the eight-hour day.3  Some 600 men 
lost their jobs following the closure (Figure 3.9.4).4  The PN Russell Foundry is of State heritage 
significance as it was one of the most important foundries in Sydney and was a major manufacturer, 
employer, fabricator and supplier of iron work including railway carriages and mining equipment.5   
 
 

Figure 3.9.2: Northern area of PN Russell foundry yard with manufactured items.  A rail track is running 
along the right side of the photo.  The main foundry building is to the left and Barker Street is in 
the background, behind the eastern range of buildings.  The kiosk excavation was roughly in the 
middle ground of this photo and included the footings of the front wall of the building on the left 
and the remains of the rail tracks.  No date, c.1870s.  Uni of Sydney Archives. 

  

                                                           
1 Dunn 2012, ‘Russell, Peter Nicol’, Dictionary of Sydney, http://dictionaryofsydney.org/entry/russell_peter_nicol, 
accessed 10 January 2013. 
2 Johnson & Parris 2008: 38. 
3 Casey & Lowe 2008a: 39; see also Vol 1, Section 2 for historical background of the PN Russell foundry and the strikes. 
4 Johnson & Parris 2008: 38.  
5 Casey & Lowe 2008a: 95. 

http://dictionaryofsydney.org/entry/russell_peter_nicol
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Figure 3.9.3: Large cylinders in the foundry yard at PN Russell & Co.  No date, c.1870s.  Uni of Sydney 

Archives. 

 
 

 
Figure 3.9.4: The workforce of PN Russell & Co, engineers and iron founders, in the early 1870s.  Mitchell 

Library SPF/504.   
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3.9.2 Archaeological Evidence 
The main site of the PN Russell & Co foundry (Area 4) was not within the basement excavation, 
rather it was within the public domain and there were only two small areas of impact; excavations 
for the new kiosk and balance tanks (Figure 3.9.5).  The new kiosk (A) and balance tanks (B) 
excavations were within the yard and wharf areas of the foundry complex.  Sandstone footings for a 
large northern workshop were uncovered within the kiosk excavation.  These were recorded but 
not removed and they remain in situ.  Also within this area were the remains of a weighbridge, a 
narrow-gauge rail system, yard surfaces, levelling fills and drainage systems (Figure 3.9.6).   
 
To the south of the kiosk area (A), the excavation for the balance tanks (B) also uncovered remains 
of the rail system for the foundry yard, along with several yard surfaces and levelling fills (Figure 
3.9.7).  There was evidence for three phases of rail tracks.  In Area 5, part of the boiler house for the 
PN Russell carriage works was recorded (Figure 3.9.8).  Also within this area were the remains of a 
crane base.   
 
The structural remains of the foundry, the weighing station and the rail system will be discussed in 
this section.  For detailed descriptions and information regarding the other archaeological findings 
from the PN Russell Foundry yard refer to the Public Domain Trench Report (Vol 2, Section 7.8).  For 
further information and details of the PN Russell carriage works archaeological remains refer to the 
Area 5 Boiler House Trench Report (Vol 2, Section 7.1).  The detailed site plans for the PN Russell 
Foundry are in Vol 4, Section 10 of this report (Vol 4: Plans 10.2, 10.4, 10.45 to 10.51).   
 
 

 
Figure 3.9.5: Location of the public domain excavation areas (yellow) within Area 4 (site of PN Russell 

foundry), and the basement excavation area (purple) on the 1865 plan.  The public domain 
excavation areas are the kiosk (A), balance tanks (B) and rainwater tank (C) for.  Base map is the 
1865 survey.  City of Sydney Archives, C&L additions.    

A 

B C 
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Figure 3.9.6: Excavation for a new Kiosk (A) in the public domain of the new development uncovered 

archaeological remains of the PN Russell & Co foundry.  View to the north.  Scale 1m.  

 

 
Figure 3.9.7: The two excavation areas for the balance tanks within the public domain of the new 

development.  On the right are the remains of a wagon turntable within the PN Russell foundry 
yard.  View to the west.  Scale 2m.    

Foundry 

Weighing Bridge 

Yard 
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Figure 3.9.8: Remains of the PN Russell & Co Carriage Works boiler house in Area 5.  View to the south.  

Scale 1m.   

 
 
3.9.3 Foundry Footings 
The southern side of the large foundry building and smelting shop located along the northern side 
of the foundry was within the kiosk excavation (Figure 3.9.9).  About 5m of the footing was exposed 
during excavation (Figure 3.9.10; Vol 4: Plan 10.45, Plan 10.47).  As there was no impact on the 
foundry footings by works in the public domain project, their interpretation was based on non-
invasive recording only.  The resulting information concerning the footing and the building interior 
is therefore fragmentary.  The foundry footings were substantial and would have been able to 
support the load from the superstructure.  The 1880 plan (Figure 3.9.1) shows that the building was 
brick on the east and iron on the west where the cupolas were housed.   
 
The construction cut that accommodated the footing was detected in a test trench on the exterior 
of the building.  The cut was vertical on the southern side and the rectangular foundation blocks 
were built up against it.  The cut (context 11148) was 440mm deep and was through a yard surface 
(context 11151) formed at RL 1.5m.  A small amount of packing fill (up to 40mm) had been 
introduced into the base of the cut to produce a level bedding for laying the footing.   
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Figure 3.9.9: Plan of the foundry complex in 1864 showing the layout of the industrial space and the 

products/fuel transport and lifting system.  The red box is the approximate location of the kiosk 
(A) excavation area.  The location of the cupolas is shown in the elevation of the northern range of 
buildings.  University of Sydney Archives. 

 
The footing (context 11149) was constructed with large rectangular and roughly-faced sandstone 
blocks (Figure 3.9.11).  It was stepped so that the top course was 340mm narrower than the lower 
course on the southern side.  Blocks in the top course were of varying length.  They were laid end-
to-end in a single row except where the external wall intersected with internal cross walls; the 
blocks in the top course were uniformly 700mm wide and 280mm deep.  The largest block in the 
top course was 1.14m long.   
 
At the intersection with the cross walls, the corner blocks projected 60mm on the interior side.  The 
lower course contained larger blocks 330mm deep and up to 900mm long.  The blocks in the lower 
course were at least 340mm wide and may have been laid in two rows to support the upper course 
adequately.  Two dividing walls extended to the north and were 2.17m apart from each other.  The 
cross walls were a single row of neatly cut rectangular sandstone blocks laid end-to-end.  Average 
block size was 570mm by 1060mm (depth unknown).  
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Figure 3.9.10: Sandstone footings of the large foundry workshop.  This footing and the interior of the 

building (foreground) were unexcavated and remain in situ beneath the public domain.  View to 
the southeast.  Scale 1m.  

 
 

 
Figure 3.9.11: Detail of the sandstone footing showing two stepped courses built on top of levelling and 

packing fills.  View to the north.  Scale 1m.  
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3.9.4 The Weighbridge6  
The yard to the south of the foundry footings contained the remains of a weighbridge (context 
11103) (Figure 3.9.12).  The remains consisted of the subsurface weighbridge structure that once 
housed a machine that weighed wagons or carts (containing fuel, raw materials and end products) 
transported through the yard via a rail system (Figure 3.9.13; Vol 4: Plan 10.45).  The PN Russell 
foundry weighbridge consisted of a rectangular pit in which a platform would have been supported 
by four knife-edge fulcrums linked to a compound lever system.  The compound-lever mechanism 
was supported by four sandstone plinths at each corner.  The mechanism consisted of second order 
levers connected to a transfer lever that led to the steelyard, or measuring instrument.  The transfer 
lever was accommodated within a covered subsurface brick corridor that extended southwest from 
the main body of the pit. 
 
 

 
Figure 3.9.12: The weighbridge pit (context 11103) showing the transfer lever corridor in the foreground.  

View to the northeast.  Scale 1m. 

 
 
The weighbridge retained basic characteristics of John Wyatt's early machine from the 1740s7 
(Figure 3.9.14) as well as improvements patented by E & T Fairbanks in 18378 and Henry Pooley in 
1847.9  Undoubtedly, further adjustments had been added to the design by the time it was 
constructed in the 1860s, but these were not represented in the archaeological record.  The angled 
corridor for the transfer lever appears to be related to the specific compound lever mechanism 
described by Fairbanks in the 1837 patent.  

                                                           
6 This section is based on descriptions and research undertaken by Mike Hincks.  Further details can be found in Vol 2, 
Section 7.8, Public Domain Trench Report.   
7 Dickinson 1944; Benton 1928: 60-72. 
8 Fairbanks & Fairbanks 1837. 
9 Pooley 1847. 
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The main body of the weighbridge pit (context 11115) was constructed from neatly cut, rectangular 
sandstone blocks, up to seven courses survived (Figure 3.9.15; Vol 4: Plan 10.47, Section 56).  The 
structure was a rectangular subsurface space with sandstone lining 340mm wide.  A top-to-base 
aperture of 1.40m width in the southwest corner was where the corridor for the transfer lever was 
connected.  The sandstone blocks were laid against the walls of the construction cut and on the 
reclamation fill exposed at the base.  Blocks of varying size were utilised in the structure, ranging 
from 320mm by 250mm by 50mm to 410mm by 340mm by 190mm. 
 
The blocks lined the construction cut in a single row with uneven coursing to accommodate the 
disparate dimensions of the stones.  At the top of the structure a thin course of purpose-cut blocks 
evened out the anomalies in the coursing to produce a horizontal surface at ground level (RL 
c.1.5m).  The sandstone was bonded with a coarse sand and shell mortar.  It was buff-yellow in 
colour with rare charcoal flecks, fragments of shell of varying size and medium-grained sands.  This 
mortar mix was also used to pack spaces between the blocks and the walls of the cut. 
 
 

 
Figure 3.9.13: Extract from the detailed plan of the kiosk excavation area showing the remains of the 

weighbridge and rail track.  Extract from Vol 4: Plan 10.45.   

 
 
A large rectangular-cut stone (context 11116) was keyed-in to the sandstone wall at the base in 
each corner (Figure 3.9.16, Figure 3.9.12).  Each corner stone was a pedestal for a receiving block.  
Two corroded pins or bolts set into the stone and a blue-white flaky symptom of corrosion on the 
upper surface of the pedestals are likely to represent the base of cast iron receiving props.  These 
types of props appeared to have first been used in a weighbridge by Henry Pooley in 1847.10  They 
took the weight of the platform when the weighbridge was not in use for extended periods and 
protected the knife-edges from unnecessary damage.  The bolts that secured the receiving props 
were set at an interval of 410mm.  It is also likely that these pedestals would have supported the 
device that would allow movement of the knife-edge for the rockers and ultimately the second 
order levers in each corner. The rockers were horizontal beams running north-south to which the 

                                                           
10 Pooley 1847. 
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levers were fixed.  The operation of the weighbridge required that the rockers were capable of 
describing an arc of movement as if on a hinge attached to the east or west wall.  This was done 
with knife-edge fulcrums that in early weighbridges were fixed to the pedestals.  Fairbanks' 
improvements patented a device that allowed movement of the fulcrums or either suspended them 
from a fixed point at the end of the weighbridge.  It is likely that such a device was incorporated 
into the receiving props, as no direct evidence was found on the sandstone pedestals.  The stones 
were of different dimensions but had flat upper surfaces that were all within 50mm of each other.   
 
 

 
Figure 3.9.14: John Wyatt's weighing machine illustrating the basic principles of the compound lever 

system.  The central image is a plan view showing the positions of the knife-edge fulcrums with 
broken lines.  The image on the right shows the mechanism in section.  The weighbridge in the 
study area incorporated these basic principles within a more complex and sensitive system using 
improvements by Fairbanks and Pooley among others.  Benton 1928: 60-72. 

 

 
  



555 

_________________________________________________________________________________________
Casey & Lowe Archaeological Investigation 2008-2010 

Darling Quarter, Darling Harbour 

 
 
 
 
 
 
Figure 3.9.15: The southern 
wall (context 11115) of the 
weighbridge pit showing 
the variety in block size 
and coursing.  View to the 
south.  Scale 1m. 

 
 
 
 
 
 
 

 
 
Table 3.9.1: Dimensions of pedestals. 

Location  Length Width Depth 

NW corner 690mm 460mm 110mm 

NE corner 720mm 530mm 210mm 

SE corner 820mm 590mm 240mm 

SW corner 900mm 560mm 170mm 

 
In the southwest corner, the pedestal had been modified to allow for movement of the transfer 
lever near the corridor entrance.  This resulted in a clumsy-looking cut that removed the upper 
southeast corner of the rectangular stone.  The stone was probably modified after installation. 
 
The subsurface corridor (context 11137) for the transfer lever was largely constructed from re-used 
or surplus brick, except in the area near the junction of the corridor and the main space (Figure 
3.9.13, Figure 3.9.17).  Sandstone blocks may have been employed at this location to maintain the 
integrity of the structure at the aperture.  
 
The bricks were laid in 12 courses in a stretcher bond.  As with the main structure, the bricks lined 
the construction cut in a single row.  They were bonded with the same sand and shell mortar as the 
sandstone blocks.  The mortar was also used for packing gaps between the construction cut and 
brickwork. The bricks appeared to be predominantly sandstock but the structure also contained 
extruded cut bricks with bullnose ends (see Vol 3, Section 11: 8 for photo of sample).  These bricks 
(firebricks) were not purpose-made for the structure as the curved edge was turned inward to the 
face of the cut.  However they exhibited no sign of previous use and may have been from surplus 
stock.  They were yellow in colour and had similar characteristics to a London stock brick or marl.   
 
There was a large importation of firebricks from the UK by the late 1850s.  The bricks were hard and 
fire-resistant, being made from clays rich in alumina and silica.  They often came as ballast in ships 
and fetched good prices and were used mainly in fireplace construction by foundries and 
bakeries.11  It is likely that the firebricks used in the construction of this weighbridge were left-over 

                                                           
11 Varman 1993: 51-55. 
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bricks from the various furnaces and other such structures within the foundry complex in the late 
1850s and early 1860s. 
 
Dimensions of the sandstock bricks were 240mm by 110mm by 70mm.  The extruded bricks 
measured 243mm by 110mm by 65-75mm.  At the surface level, a single row of bricks laid stretch-
to stretch created a flared lip on the walls at the far end of the corridor.  This location was likely 
never covered and represented the connection point between the transfer lever and the above-
ground measuring instrument.  In the face of the northern wall of the transfer lever corridor was a 
curved cut.  This was likely to have been made to accommodate the steelyard (measuring device) or 
straight-beam balance with arms of unequal length with counterweight (Figure 3.9.18). 
 
Although subjected to demolition damage, there was evidence that the greater part of the corridor 
had been capped with large sandstone blocks (context 11136) to protect the transfer lever.  An 
elongated and straight-cut rectangular block measuring 1.37m by 400mm by 250mm was still 
present above the eastern wall of the corridor with evidence that surface accumulations which had 
built up around it and overhung the corridor by 70mm.  Other large pieces of sandstone had been 
broken and pushed into the corridor upon demolition. 
 
A compact surface (context 11120) developed at the base of the weighbridge pit (RL 0.58m), above 
the exposed reclamation clays (Figure 3.9.19).  This surface consisted of iron oxide-rich sands and 
silt and had the characteristics of an accumulation rather than a fill.  Perhaps iron oxide 
precipitating through the above deposits became consolidated in small clusters throughout this 
accumulation.   
 
 

 
Figure 3.9.16: Sandstone pedestal (context 11116) viewed from above showing bolt-holes and corrosion 

symptoms.  This pedestal is in the southeast corner.  The timber capping the southern wall can be 
seen at the left of the image.  Scale 500mm.   
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Figure 3.9.17: The entrance to the transfer lever corridor (11137) showing the purpose-cut angled blocks.  

View to the south-east.  Scale 1m. 
 
 

 
Figure 3.9.18: The southwest end of the corridor (context 11137) showing shaped bricks that were probably 

modified in situ to protect the steelyard.  View to the west.  Scale 1m.  
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Figure 3.9.19: Western end of the weighbridge pit showing the compact surface (context 11120) exposed 

between the pedestals and staining from iron oxide.  View to the west.  Scale 1m. 

 
 
Accumulations of black foundry sand (context 11121) were represented in two stages above the 
compacted surface within the weighbridge pit.  The lowest accumulation was 150mm deep and 
consisted of a sticky, sterile mix of soot or silt-like material and medium-grained sands.  A small 
amount of iron oxide occasionally coloured the otherwise grey-black deposit (Figure 3.9.20).  The 
upper deposit was around 250mm deep with a similar but less sticky consistency and a heavy 
component of iron and iron oxide.  A slight tonal change signified the interface between the two 
deposits.  It was represented as a horizontal line in section.  As the weighbridge pit was partly open 
to the elements, the accumulated material was easily washed or blown in or deposited within the 
pit.    
 
 

 
Figure 3.9.20: The 
western end of the 
weighbridge pit 
showing the foundry 
sand accumulation 
(context 11121) 
between the stone 
pedestals, and the 
two sets of 
sandstone blocks 
representing two 
phases of pedestals.  
View to the west.  
Scale 1m. 
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3.9.4.1 Weighbridge Pedestal Modification 
During the life of the weighbridge, the pedestals were raised by around 240mm with additional 
sandstone blocks (Figure 3.9.20).  Similar amounts of corroded material on the earlier and later 
upper surfaces suggested that the modifications probably took place somewhere during the middle 
of the active life of the weighbridge.  The presence of similarly situated bolts and the characteristic 
block-base shape on the upper blocks indicated that the same support function was performed by 
both phases of pedestals. 
 
The walls of the weighbridge were modified by a cut so that the upper pedestals could be slotted 
into the wall (Figure 3.9.21).  The cuts may have also accommodated the base of the receiving props 
which were set into the new, roughly hewn recesses, occupying a different offset position to those 
on the earlier blocks.  The effect of this change to the mechanism was not clear.  However, common 
problems associated with the accuracy of mechanical rail weighbridges were often attributed to 
sagging of the rails on mechanisms without independent rail movement.12  The raising of the 
weighing mechanism by increasing the height of the stone pedestals may have been a measure to 
counter this problem. 
 
The cuts (context 11117) were rough and curved.  They were initiated close to the corners in the 
western and eastern walls, creating a small lip at the top of the top course and flaring to 
accommodate the full width of the sandstone pedestals.  The cuts created spaces around 450mm 
high and 450mm wide at the base and created a recess with a maximum depth at the base of up to 
200mm.   
 
 

 
 
 

 
 
 
 
Figure 3.9.21: Cut 
modifying the stone face of 
weighbridge structure to 
aid the installation of the 
second phase of the 
pedestals (11118) and 
accommodate the shape of 
the receiving prop in the 
southwest corner of the 
weighbridge pit.  View to 
the west.  The red part of 
the scale is 500mm. 

 
  

                                                           
12 Popov et al 1969. 
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The upper blocks (context 11118) were of different dimensions but were all of a consistent height, 
except in the northwest corner which was 40mm deeper).  The blocks were slotted into the walls 
and laid directly onto the lower pedestals (context 11116) with a coarse, low-grade sand mortar.  
The mortar crumbled easily, betraying only a minor cement quality with no visible lime.  The mortar 
was also used to pack any cavities between the upper sandstone blocks and the crude edges of the 
modifying cut to the face of the walls. 
 
Table 3.9.2: Dimensions of upper pedestal stones.  

Location Length Width Depth 

NW corner 470mm 470mm 280mm 

NE corner 660mm 640mm 240mm 

SE corner 670mm 620mm 240mm 

SW corner 620mm 490mm 240mm 

 
 
The upper block in the northeast corner contained a rough, shallow and sloping cut or gouge, 
400mm by 190mm by 60mm, on its upper surface that was directed towards the transfer lever 
corridor (Figure 3.9.22).  This depression would have accommodated exaggerated movement of the 
longest lever in the compound lever mechanism.  The positioning of the lever indicated by the cut 
corresponds to Fairbanks' 1837 design. 
 
 

 
Figure 3.9.22: The pedestal stone (context 11118) in the north-east corner showing the bolt holes and 

corrosion associated with the receiving prop (left) and the diagonal sloping cut (upper right). 
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3.9.4.2 Weighbridge Timber Retainer 
A large timber beam (context 11119) was placed along the top of the southern wall of the 
weighbridge, preventing the yard surface build-up from encroaching onto the structure (Figure 
3.9.23).  It may have been a replacement for an earlier timber, as it cut through several of the fills to 
the south of the weighbridge.  The timber beam was 3.8m long, 270mm wide and 140mm deep and 
stood on its narrowest edge to maximise its height.  It extended along the length of the weighbridge 
including the transfer lever corridor.  A large cut with rough, steep edges was located 710mm from 
the eastern end of the timber.  It was trapezoidal in shape, cutting the timber to a depth of 170mm.  
It was 530mm long at the top and 470mm at the base.  Its function was not clear and may have 
been inherited from a previous use. 
 

 
Figure 3.9.23: The south wall of the weighbridge pit showing the timber beam (context 11119) acting as a 

retainer against the surrounding foundry fills.  View to the south.  Scale 1m. 

 
3.9.5 Foundry Rail System 
A rail system was constructed to transport materials, fuels and products around the foundry as well 
as to and from the wharf (Figure 3.9.13, Figure 3.9.26, Figure 3.9.28).  Materials would have been 
moved around on wheeled storage carts and other wheeled vehicles.  An 1869 plan of the foundry 
illustrates the rail system through the yard and into the large workshops with turntables located 
where lines of track intersected (Figure 3.9.24).  Evidence for two different track gauges was found 
though it was predominantly a narrow gauge system (3 feet 6 inch).  This rail system was purpose-
built for the foundry and its requirements for internal movement of materials between the wharf 
and the foundry buildings.  The rail ‘network’ in the New South Wales and the other colonies in the 
mid 19th century was in its infancy and consisted of a number of single lines using a variety of 
gauge widths; narrow gauge (3 feet 6inch), standard gauge (4 feet 8 inch) and broad gauge (5 feet 
3inch).  The choice of gauge was often heavily influenced by the chief rail engineers of both private 
rail companies and government agencies.13  As the different lines were not interconnected in the 

                                                           
13 Irish-born Francis Webb Sheilds was the chief engineer for The Sydney Railway Company and managed to change the 
gauge used from the English standard of 4’8” to the Irish standard of 5’3” at a company level and with the NSW 
legislature.  This gauge was used in NSW and Victoria.  Following Sheilds’ resignation, James Wallace took the position and 
preferred the English standard gauge and this was used to construct the Sydney to Parramatta line that opened in 1855.   
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1850s and 1860s, it was not a major issue.  Of course with the greater expansion and connectivity of 
the network from the 1880s, the differing gauges became somewhat troublesome.  However, 
integration with a rail network was not a factor in private purpose-built closed systems at industrial 
sites such as the PN Russell foundry.  
 
3.9.5.1 Weighbridge Rail Tracks 
The weighbridge was connected with the rail system.  The 1869 plan identifies the weighbridge 
located on the rail alignment (Figure 3.9.24).  Remains of two sets of narrow-gauge tracks (3 feet 
6inch) leading to/from the weighbridge were found (Figure 3.9.25, Figure 3.9.26).  The cast iron rails 
were in 1.2m (3 feet 11 inch) lengths (Figure 3.9.27).  These were attached to long parallel timbers 
250mm wide and 40mm thick that rested on perpendicular sleepers at 400mm intervals (Figure 
3.9.13).  The rails were short and narrow, 50mm wide and 30mm high and cast with a base plate 
170mm wide and 50mm thick.  The base plate was attached to the timber with a single pin at each 
end.  The rails were placed at intervals of 650mm and the intermediate space was covered with 
narrow timber boards 140m wide and 60mm thick.  The produced a narrow floating timber floor 
with parallel rails on each side. 
 
Remains of the tracks associated with the weighbridge were present in three locations in the kiosk 
excavation area.  Rails and timber supports were present on either side of the weighbridge (context 
11108 in the east and context 11167 in the west).  Impressions of sleepers (context 11154) for the 
industrial railway were also present close to the foundry footing.  The impressions suggested a track 
running parallel to the foundry at a distance of 2.23m.  The impressions of the sleepers in this 
location were at 1.06m intervals and consisted of rotten wood, burnt material and iron oxide.  They 
were 130mm wide and 1.72m long with sometimes indistinct edges.  The rails were constructed on 
yard surfaces 11153, 11134 and 11113 at roughly RL 1.55m. 
 
 

 
 
Figure 3.9.24: Plan 
dated to 1869 
showing the rail 
tracks, turn tables, 
and the weighing 
machine in the PN 
Russell Foundry 
yard.  University of 
Sydney Archives.   
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Figure 3.9.25: Remains of the railway east of the weighbridge (context 11108).  Two sections of rail remain 
on the left.  View to the west.  Scale 1m. 
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Figure 3.9.26: Remains of the railway west of the weighbridge (context 11167).  Sections of rail remain on 

the left.  View to the east.  Scale 1m. 
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Figure 3.9.27: Example of an iron rail track from the PN Russell Foundry rail system.  This was found within 

the Kiosk excavation area and was part of the narrow gauge track leading to the weighbridge.  The 
top of the rail is the top photo and the underside of the rail with nails to attach to the timber 
sleepers is on the bottom.  Scale 1m.   

 
 

3.9.5.2 Rail Tracks to the Wharf and Turntable 
Remains of three phases of rail tracks on the same east-west alignment were located within the 
excavation for the balance tanks (Figure 3.9.28).  These were to the south of the kiosk area and 
were connecting to the wharf harbour frontage.  The rail system features were constructed on a 
yard surface formed after reclamation by PN Russell between 1859 to the early 1860s.  The yard 
surface close to the wharf frontage was at around RL 1.4m and iron rails, timber sleepers and the 
remains of an iron wagon turntable were found in the two trenches for the balance tanks (BT1 and 
BT2).  The multiple phases of rail tracks correspond to levelling and resurfacing events that took 
place in quick succession in this part of the foundry yard close to the waterfront (Section 3.6.8.3). 
 
The extant rail tracks and sleepers in this part of the foundry heading toward the wharf frontage 
were the same dimensions and type as those recorded in association with the weighbridge located 
40m to the north.  The rails and timbers represent the same narrow-gauge rail system with a width 
of 3 feet 6 inch.  The rail tracks represented by these remains appeared to link the wharf to the 
main foundry complex and the two large foundry workshops; one located fronting Barker Street 
and the other on the northern property boundary.   
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Figure 3.9.28: Detail of the rail tracks and turntable remains in the balance tanks excavation area. BT1 at 

the top and BT2 at the bottom.  Extract from Vol 4: Plan 10.51.   
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First Phase Rail Tracks 
Remains of the first phase of rails were present in both balance tank excavation areas.  The first 
phase track remains were located at about RL 1.4m and in association with the first yard surface 
following Russell’s reclamation work (surface 11130 and 11314).  In BT1 a short section of iron rail 
(context 11317) and a timber support survived (Vol 4: Plan 10.48).  The rail was 220mm in width 
and the timber base below was 230mm wide.   
 
To the west in BT2, the remains of the first phase (context 11302) consisted of several east-west 
aligned timber planks that formed the substructure and around six perpendicular sleepers located 
on the northern side of the tracks (Figure 3.9.29).  The iron rails did not survive but would have 
been mounted on the east-west timbers and sleepers.  It is likely that the iron rails were re-used 
when the tracks were re-laid.  Bolts and nails to attach the iron rail to the sleeper were also visible 
in the timber (Figure 3.9.30).  The dimensions of the timber substructure c.230mm in width with a 
minimum of 1.9m in length and the timbers were laid 1.14m apart.  The sleepers were c.900mm 
apart and nailed in to the timber substructure.  The sleepers were on average 1.5m in length by 
c.120mm width and c.60mm deep.   
 
 

 
Figure 3.9.29: Remains of the first rail tracks after reclamation in 1859 in BT2.  The timber substructure 

survived in situ but not the iron rails.  View to the east.  Scale 1.2m.   
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Figure 3.9.30: Detail of east-west aligned timber rail track base and bolts in BT2.  Scale 1m. 

 
 
Wagon Turntable 
Contemporary with the first railway were the remains of a turntable in BT1 located at RL 1m 
(context 11316).  The turntable mechanism consisted of a corroded circular iron plate (1450mm in 
diameter and 40-50mm thickness) with an iron pivot mechanism in the centre of the upper surface 
of the plate (Figure 3.9.31).  The central pivot mechanism included five truncated radiating spurs 
with a central domed capping.  The pivot mechanism was found to be fixed on the underside of the 
plate by a large bolt.  Below the iron turntable was a base consisting of a series of seven timbers 
(Figure 3.9.32).  The platform timbers were c.50mm thick and 250mm wide and varied in length, 
graded to form a circle, with a minimum length of 500mm and maximum length of 1550mm in the 
middle.  One timber showed evidence of reuse as it had two square holes (70mm x 60mm) cut 
through it.   
 
Comparison with examples of other contemporary turntables suggested that only the lower part of 
the turntable survived (Figure 3.9.33).  The circular plate and pivot mechanism would have 
originally been placed at the base within an iron drum.  Just a small section of the drum survived in 
situ.  The internal wheels, spokes and upper metal plate with transverse rails did not survive.  The 
turntable was used to redirect loads of materials and products between the wharf and the foundry 
buildings via the east-west rail tracks.  The turntables were located at the intersection of different 
lines of tracks throughout the foundry and allowed wagons and goods to be moved throughout the 
complex (Figure 3.9.24).   
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Figure 3.9.31: Wagon turntable base with cog mechanism and the remains of the surrounding cylinder in 

BT1 facing north.  Scale 2m. 

 
 

 
Figure 3.9.32: Detail of timber base revealed following the removal of wagon turntable.  One timber shows 

evidence of re-use. View to the south.  Scale 2m.   
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Figure 3.9.33: Example of a wagon turntable for railways showing transverse rails and wheeled turning 

mechanism in plan and in section.  Public Domain Trench Report Section 7.8: 53.   

 
 
Second Phase Rail Tracks 
The remains of the second phase of rail tracks were more ephemeral and consisted of just two 
parallel lines representing a ‘robbed-out’ rail track (context 11304) (Figure 3.9.34).  The rails would 
have been on the same alignment as the earlier track (context 11302) but installed after that track 
was partially dismantled and the yard was levelled and re-surfaced (with context 11302).  The 
robbed-out rail track consisted of two parallel linear ‘cuts’ that were roughly 400mm in width and 
up to 230mm in depth.  The width between the robbed-out tracks was slightly wider at c.1.6m or 
about 5 feet 3 inch.  This means that the second phase rail track was broad gauge rather than 
narrow gauge.  The robbed-out tracks were backfilled with compact white clay mixed with degraded 
shale and sandstone (context 11305).  
 
Third Phase Rail Tracks 
At the northern edge of the BT2 excavation area were the remains of a third phase of rail track 
(context 11311).  The remains consisted of several timber planks in an east-west alignment (Figure 
3.9.35).  The planks were a different dimension to the previous versions, and were 220mm wide by 
120mm thick.  They were parallel and just to the north of the previous phases of tracks but were 
laid at a higher yard surface level at around RL 1.5m.  This was a narrow gauge rail track with the 
distance between the lines at around 1.1m or 3 feet 6 inch.  The material surrounding the track 
remains consisted of industrial waste including clinkers, slag nodules and silt (context 11312). 
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Figure 3.9.34: Robbed-out remains of a second phase of rail tracks set at a broad gauge.  View to the west.  

Scale 2m.   

 
 

 
Figure 3.9.35: Remains of the third phase of rail tracks (left of photo) consisting of timber sleepers set in the 

yard surface raised by c.250mm above the initial yard and rail tracks (right of photo).  The tracks 
were later truncated by the sandstone pier base, probably for a timber post.  View to the east.  
Scale 1.2m.    
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3.9.6 PN Russell Carriage Works Boiler House 
PN Russell expanded his engineering works to include a carriage works following the award of a five 
year contract in 1869 to supply the NSW Railways.  He had purchased an adjacent lot of land from JL 
Travers in 1861 which was used as part of the foundry (Area 5).  By 1870 he had acquired an 
adjoining parcel of land to the north and redeveloped the site for the carriage works and associated 
boiler house (Figure 3.9.36, Figure 3.9.37).  The entire footprint of Travers’ former yard (Area 5) was 
used for the factory building.  With rather grand ceremony, the carriage factory was formally 
opened on 1 March 1870 with a ‘sumptuous luncheon’ on the upper floor for 300 gentlemen 
including the Governor the Earl of Belmore.14   
 
A small portion of unsold residential development land to the northeast was purchased to house 
the two-storey boiler house and the timber yard for the factory.  Following the labour disputes, the 
carriage works closed with the main PN Russell Foundry in 1875.  All of the main part of Area 5 was 
within the basement excavation area but remains of the carriage works factory building was not 
investigated archaeologically.  Part of the boiler house was also within the basement excavation 
and this was part of the archaeological excavation (Area 5 Boiler House).   
 
 

 
Figure 3.9.36: The PN Russell & Co Engineering Works and Yard in Area 5(the Carriage Works and Boiler 

House) as recorded on the 1880 plan after its closure.  City of Sydney Archives, C&L additions.   
  

                                                           
14 Casey & Lowe 2008b: 45; see also historical background in Vol 1, Section 2 of this report.  
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Figure 3.9.37: Photograph showing the PN Russell & Co Carriage Works (yellow arrow) and the boiler house 

immediately to the south of the smoky main foundry buildings (red arrow).   

 
 
3.9.6.1 Boiler House Archaeological Remains  
The southern part of the boiler house and timber yard were within the basement excavation area.  
The archaeological remains of the boiler house consisted of a subsurface structure brick structure 
that included a concrete floor (Figure 3.9.38, Figure 3.9.39).  The contemporary yard level was at 
around RL 2m and the boiler house had been demolished to this level.  The internal floor level was 
lower at RL 1.7m.  The southern, eastern and western walls partially survived.  The room was 2.8m 
in width and at least 4m in length (the northern end was truncated by a 20th-century structure).  In 
the southwest corner a narrow corridor lead out from the room (Figure 3.9.40).  Perhaps this was 
the entrance, via steps down, to the building.   
 
The walls (contexts 9106, 9106, 9121) were constructed with a mix of re-used sandstock and 
machine-made bricks, with the occasional sandstone block (Figure 3.9.41).  Some of the sandstock 
bricks had diamond and rectangular frogs, and the machine-made bricks where made of shale.  
Between seven and eight courses survived and they were bonded with light grey sandy lime mortar.  
There was evidence of repair and reinforcement within the east and south wall of the structure.  
The interior of the room was once coated with white paint or whitewash.   
 
Two phases of concrete flooring were found within the structure (context 9121).  Each floor was 
just 50mm thick and made from an aggregate of coarse-grained sand, crushed brick and sandstone 
and cement.  There was evidence for wear in the surface of the floor (Figure 3.9.42).  The northern 
half of the floor had suffered a general degradation, while the southern half had several cuts or 
grooves and metal blobs.  This type of wear is in keeping with the industrial use of the structure as 
part of the boiler house.   
 
This structure was probably an internal feature within the larger boiler house building (Figure 
3.9.43).  It may have been part of a small store room or a pit that housed some machinery.  The mix 



574 

_________________________________________________________________________________________
Casey & Lowe Archaeological Investigation 2008-2010 

Darling Quarter, Darling Harbour 

of re-used bricks and general poor quality of the walling would suggest that the walls were not load-
bearing.  It is not known whether there was a superstructure above the ground level or whether this 
was a pit that did not extend above the main floor level.  For a more detailed description of the 
structure refer to the Area 5 Boiler House Trench Report (Vol 2, Section 7.1).   
 
 

 
Figure 3.9.38: Remains of the brick structure within the boiler house building of the PN Russell Carriage 

Works.  View to the south.  Scale 1m.   

 
 

 
Figure 3.9.39: Detail of the brick subsurface structure within the Boiler House area of the PN Russell 

Carriage Works.  Extract from Vol 4: Plan 10.4.  
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Figure 3.9.40: In the southwest corner of the structure was a corridor leading out and perhaps this was the 

entrance to the space.  View to the west.  Scale 1m.   

 
 

 
Figure 3.9.41: Detail of the interior wall-face showing the mix of re-used sandstock bricks and machine-

made shale bricks.  The occasional sandstone block was also used.  The wall was white-washed.  
Scale 1m.   
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N 

 
Figure 3.9.42: Ferrous staining and multiple wear grooves are evident in this image of the concrete floor.  

Scale 1m.   

 

Figure 3.9.43: The boiler house structure is labelled a ‘Foundry Works’ along with the former carriage 
workshop on Dove’s 1880 plan.  The numbers 1 and 2 are the number of storeys.  The red box 
indicates the location of the subsurface brick structure within the boiler house building.  The blue 
(9123) and green (9122) lines represent the other remnant walls that were probably part of the 
boiler house.  City of Sydney Archives, C&L additions.  

  



577 

_________________________________________________________________________________________
Casey & Lowe Archaeological Investigation 2008-2010 

Darling Quarter, Darling Harbour 

3.9.6.2 Crane Base 
Located outside the boiler house building within the yard to the west were the remains of a crane 
base (context 9163).  This consisted of a large roughly hewn stone block with vertical sides and a flat 
base broken into four by later events (Figure 3.9.44).  The sandstone block was 2m by 1m and was 
just shy of 1m in height.  Centrally located within the top of the stone was a circular hole (150mm 
wide and 350mm deep) containing the remains of a iron rod or pivot and all that survived of the 
crane mechanism (Figure 3.9.45).   
 
The crane base was placed within a construction cut through the levelling fills below the 
contemporary yard level and the top of the sandstone was at RL 2.4m, just a little above the yard 
surface.  It was set at an angle to the to the boiler house and was orientated northwest by 
southeast (Figure 3.9.39).  It appeared that it was set close to the entranceway into the subsurface 
brick structure.  It had evidence of repair with metal pins in its northern face.   
 
 

 
Figure 3.9.44: View of the crane base located in the yard outside the boiler house building.  In the 

background is the subsurface brick structure that was within the boiler house building.  View to 
the northeast.  Scale 1m.   
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Figure 3.9.45: Centrally located rod or pivot that was part of the crane mechanism.  Scale 1m.   

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


