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Introduction

The first mechanical refrigeration system was devised by Jacob Perkins and patented in 1834 in America, 
England and Scotland. Perkins had moved to London in 1819 and worked with John Hague, a millwright, to build 
a demonstration version of his ice-making machine. However neither Perkins, who was 68 by then, nor Hague, 
who was 53, developed the machine commercially, perhaps because Perkins was more interested in high 
pressure steam engines or maybe because his intellectual property, including all his patents, was subject to a 
court injunction which may have constrained him. The test machine built by Hague was not generally publicised 
until almost 50 years later when it was mentioned in discussion of another system (in 1882). Perkins grandson, 
Loftus, who was born in 1834, mentioned the machine in promotion of his own absorption based system in 
1889, but it is clear that Perkins senior had been unable to make any impression on the trade in natural ice in 
the 1830’s.

Figure 1: Jacob Perkins demonstration machine as described in 1882

The first commercially successful ice machine was demonstrated in London twenty years after Perkins’ trial. It 
was the invention of James Harrison, a Scottish newspaper printer and editor who had emigrated to Australia 
at the age of 21 and founded the Geelong Advertiser. Harrison couldn’t get his machine built to a sufficient 
standard in Australia and so he returned to London in 1855 and employed the mechanical engineers Siebe 
Brothers to construct a test machine. This was exhibited at 4, Red Lion Square, just north of Holborn to the west 
of Gray’s Inn. Don’t be confused if you find a blue plaque there commemorating John Harrison, inventer of the 
marine chronograph. He preceded James Harrison by about 80 years and was no relation.

The Siebe Brothers, Daniel and Henry, built several more machines for Harrison, including one at the Truman’s 
Brewery in Brick Lane, east of Bishopsgate, and they built a reasonably successful line of business as licencees 
of the Harrison system. They were joined by their brother in law, William Gorman, and after Daniel’s untimely 
death in 1866 at the age of 36 the company became Siebe Gorman. However the real engineering brain 
behind the business seems to have been Daniel and Henry’s father Augustus Siebe and after his death in 
1872 the business seemed to drift through a number of short lived alliances. Their main line of business was 
in diving apparatus and the Siebe Gorman conglomerate has survived to this day, although ultimately owned 
by Schneider Electric. Over the years it included several familiar refrigeration and industrial brands including 
Compair, APV, Satchwell and Eurotherm.
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Figure 2: James Harrison’s ethyl ether ice machine, as constructed in Red Lion Square in 1855

In the mid-1870s, not long after the death of Augustus Siebe, Henry West and Grosvenor du Vallon joined 
the partnership, but split in 1876. Du Vallon continued supplying refrigeration plant at the Atlas Works in 
Birmingham and HJ West & Co. carried on the refrigeration part of the former Siebe business in Lambeth.

The square half mile

The developments described above occurred in the main within a one mile radius of St Paul’s Cathedral, but the 
rest of the action described in this paper takes place in a much tighter zone, roughly a square half-mile bounded 
by Blackfriars Station in the west and Fenchurch St Station in the east, with the southern edge defined by the 
Thames and extending north to the Bank of England. It is interesting to note that this area encompasses the 
present venue for the Institute Dinner (the Grange St Paul’s Hotel) and two of the former venues for evening 
papers, the Institute of Marine Engineers at 76 Mark Lane and the London Chamber of Commerce and Industry 
at 33 Queen Street. The former offices of the Institute of Refrigeration at Dalmeny House in Monument 
Street also lie within this area and another evening venue, the Institution of Marine Engineering Science and 
Technology at 80 Coleman St, is about 100m north of the zone. There are three key events in refrigeration 
history to consider.

The first site to be considered is at the east side of Blackfriars Station. This appears to have been the site of 
Blackfriars Cold Store, which is said to have opened in 1880 and was the first refrigerated warehouse in London, 
if not the UK. It has not been possible to find out much about this facility. It was absorbed into L Sterne and Co’s 
operations in the mid 1920s and Sterne’s were paid to keep the refrigeration plant operating for several years 
after it ceased trading due to concerns about frost heave causing displacement of the railway tracks. Former 
IoR President Anthony Brown says that he recalls the store being close to a theatre but he couldn’t be more 
specific. This is consistent with the location at the back of Blackfriars Station, which is next to the Mermaid 
Conference Centre, formerly the Mermaid Theatre. Apart from these snippets the only other information 
available is that the store was finally demolished in 1971 to make way for the British Telecom office block now 
occupying the site. It is interesting to speculate on what is not known about Blackfriars Cold Store. Who built 
it? What type of refrigeration system was used? How many times was it refurbished in the 91 years it stood on 
the Blackfriars site? Is this even the correct location, or was it south of the river beside Blackfriars Goods Station 
in a more commercial part of town? There are several contenders for the refrigeration installer and type of 
system.
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Thomas Lightfoot, aged 31, had moved to London by this time and spent a brief period working with Everard 
Hesketh at J&E Hall before setting up his office as consulting engineer at 35 Queen Victoria Street. In 1880 he 
was still with Halls, working on improvements to the Giffard air cycle machine, as he explained in a paper to the 
Institution of Mechanical Engineers in April 1881. The first shipment of frozen meat from Australia had landed 
in East India Dock, London in February 1880, not far from the site of the Blackfriars Cold Store and had used an 
air cycle machine of the Bell-Coleman design. The carrier was the SS Strathleven, built for Sir William Burrell 
in 1876, a coincidently appropriate vessel for the voyage from Australia because Strathleven is the district 
to the west of Glasgow where James Harrison was born and raised before emigrating to Australia. However, 
immediately after this first shipment the refrigeration plant was removed from the SS Strathleven which 
returned to normal freighter duties. In 1882 the SS Dunedin was fitted with a Bell-Coleman machine to ship 
beef and mutton from New Zealand and in 1884 Thomas Lightfoot designed and built his own air cycle machine 
which was used to equip the SS Elderslie, the first ship to be built specifically for the New Zealand meat trade.

Another possible installer is Alfred S Haslam of Derby, who was 36 in 1880 and who also designed and built air 
cycle refrigeration machinery. Haslam funded the erection of a statue to Queen Victoria at the north end of 
Blackfriars Bridge in 1896, so clearly had a close connection with the area. The firm of coppersmiths, Pontifex 
and Wood of Shoe Lane, which runs roughly parallel to Farringdon Street and passes under Holborn Viaduct, 
may also have been involved. Pontifex and Wood had some success in supplying early refrigeration systems, 
including the first plant installed at the Grimsby Ice factory in 1900, but they were absorbed by the Haslam 
Foundry and Engineering Co in 1892. Haslam worked with Pontifex and Wood on absorption systems in the 
1870s but purchased the rights to the Bell Coleman patent of 1877 for air cycle systems in about 1883 and 
continued with that technology for many years. 

In 1923 it was noted in “The Engineer” that the old steam-driven plant at Blackfriars Cold Store was replaced 
with three electrically driven ammonia compressors with a combined cooling capacity of 1000kW. It was noted 
that the new engine room was much smaller than the old one, being “only 32 feet by 28 feet” (roughly 10m 
square). The store was used for frozen meat, held at about 15°F (about -10°C) and had a volume of 500,000 
cubic feet (about 14,000m3). The new plant was supplied by L Sterne and Co and it was about this time that 
they increased their shareholding in the cold store to take a controlling interest. Previously Sterne’s had leased 
storage space in the railway arches to the cold store as additional capacity, possibly the cause of the frost heave 
that was said to affect the railway lines at the station.

The conclusion of this preliminary exploration of the Blackfriars end of the square half mile is that the cold store 
between the station and Puddle Dock was possibly built by J&E Hall, perhaps with air cycle machinery designed 
by Thomas Lightfoot. It was refitted by L Sterne and Co in the 1920s and was demolished in the early 1970s. 
Additional information on this mystery will be gratefully received.
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Figure 3 – Blackfriars Cold Store being demolished in 1971

The next event of note within the zone was the delivery by L Sterne and Co of their first ammonia compressor 
of the De la Vergne design. Louis Sterne had lived in London since 1865, using his connections in the rapidly-
expanding railway business to find work in a wide variety of roles. He worked with Cyrus Field on the SS Great 
Eastern in 1865 in the laying of the transatlantic telegraph cable and also for James Greathead, South African 
mining engineer, on the construction of the first real “Tube” line, the circular section tunnel from Tower Hill 
under the Thames to Vine St on the south bank, in 1870.

During his time in London Sterne collaborated with Peter Brotherhood on apparatus for accumulating 
hydrostatic pressure, with Loftus Perkins on the construction of railway rolling stock and traction engines and 
with James Handyside on the design of railway buffers. Shortly after his arrival in London, Sterne went into 
partnership with a Mr Townsend who manufactured buffer springs and when Townsend retired in 1874 Sterne 
amalgamated with the business of William S Thomson who had a railway spring factory in north Glasgow. 
In 1882, on Thomson’s retirement the company adopted the name L Sterne and Co, and came under the 
management of James Beale, a lawyer who had family connections with the steel industry in the midlands, with 
banks and with the railways. It’s likely that Sterne’s activities in the railway world had introduced him to Beale 
and it seems probable that Beale had invested in Sterne’s business ventures and so took control of the firm to 
keep a check on the American’s exuberance.

In the mid-1880s Louis Sterne concluded an agency agreement with the De la Vergne company of New York 
who had developed a steam-powered ammonia compressor for refrigeration. The first De la Vergne machine 
to be sold east of the Atlantic was installed at the Leadenhall Market, just north of Fenchurch Street. Several 
machines followed and quickly established L Sterne and Co as a refrigeration business specialising in land-based 
ammonia systems at a time when most others were developing air-cycle or carbon dioxide machines. Within 
a few years several other companies adopted the ammonia system, principally through the success of Thomas 
Lightfoot with the British Linde Refrigeration Company and L Sterne and Company with the De la Vergne 
machine. In 1890 Haslam negotiated a sub-licence for the De la Vergne system having seen Sterne’s rapid 
success with it, but this was a source of some friction between Sterne and Haslam, both forceful personalities, 
and the two men were not on speaking terms for some time afterwards.
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Figure 4 – Leadenhall Market today (used as the setting for Diagon Alley in the Harry Potter films)

The third significant event in the square half mile came very shortly before the turn of the century when the 
editor of Cold Storage and Ice Trades Review, Mr R M Leonard, chaired a meeting at the London Chamber of 
Commerce, 145 Cheapside, on 8 December 1899. The purpose of the meeting was to investigate the creation 
of an association for the interchange of ideas and discussion of matters concerning refrigeration and the target 
audience were the owners, designers, suppliers and manufacturers of cooling systems. At a follow up meeting 
on 19 December in a hotel on Fleet Street the Cold Storage and Ice Association was formally constituted with 
Leonard as Hon. Secretary and Mr J Lorain as Hon. Treasurer. The first President, invited at the unanimous 
request of the meeting, was the Hon. Alan de Tatton Egerton, MP for Knutsford, who accepted the invitation by 
letter on 30 December 1899. The full Executive Council, including Messrs Lightfoot, Haslam and Sterne as vice-
Presidents, were elected at the first Annual General Meeting on 4 May 1900. Presumably Sterne and Haslam 
had resolved their differences by then.

Lessons learned and conclusions

The initial demonstration of ice-making technology in 1834 was far ahead of its time. There was a perfectly 
satisfactory trade in naturally occurring ice which was sufficient to meet the perceived need of the population 
and consequently there was no demand for machinery to do the same job. Twenty years later, motivated by the 
needs of production processes for example in breweries, a market for artificial ice machines began to develop 
based on ethyl ether as the refrigerant. This market grew quickly because by that time the economic benefit 
of manufactured ice was compelling. The shortcomings of ice as a cooling medium were recognised and direct 
air cooling, using the “dry air” system became popular. It enabled cold air to be circulated around produce to 
freeze it or maintain its low temperature. This had the advantage over ether systems of being much safer but 
was relatively inefficient. Addressing the twin issues of safety and efficiency was tackled by developing vapour 
compression systems for carbon dioxide and ammonia; carbon dioxide systems were initially perceived to be 
safer but ammonia was more efficient.

The period from 1860 to 1880 was characterised by a blizzard of inventive and creative designs closely followed 
by a flurry of patent disputes which rather hampered the progress. This was then followed by a round of 
mergers and acquisitions, resulting in a more stable market from 1880 onwards. Progress at this point was 
lightning fast and within five years of the opening of Blackfriars Cold Store there were refrigerated warehouses 
in all the major cities of the UK. Many of the early systems used dry air compressors but the operating cost was 
too high.
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Gradually the safety challenges of using ammonia were overcome and one by one the proponents of the other 
systems added ammonia machines to their catalogues. It can be seen that the efficiency driver was more 
powerful than the safety driver; the solution was to design safer ammonia machines, not to make more efficient 
carbon dioxide machines.

We are facing another period of rapid change in the refrigeration world. The switch from one refrigerant to 
another is once again placing technical challenges before us and these are being overcome in a wide variety 
of creative ways. As it was in the 1880s, the refrigeration industry is a great place to be an engineer at the 
moment. We need to be willing to try new ideas but also ready to drop those that are not good enough in the 
market and move on. Based on past experience it could be another 10 years before things settle down again.

Biographies

DANIEL E SIEBE, 1830 – 1866, trained as an engineer with his father, Augustus Siebe, who was a Prussian 
immigrant to London. The family lived at 5 Denmark St just off Charing Cross Rd, where Augustus had an 
engineering workshop. Augustus developed the pressurised diving suit, complete with beaten copper helmet 
with glass windows, in the early 1830s which provided some stability and income to the engineering business. 
When James Harrison came to London in 1856 he turned to the Siebes to get his refrigeration machine 
manufactured. The Siebe Brothers company took a licence for the machine and opened a factory in Lambeth, 
achieving some early success in the 1860s and 70s with the ether based Harrison system. Daniel died at the 
age of 36 and his widow, Jane, carried on in partnership with Henry West and Grosvenor du Callon, together 
with Daniel’s brother Henry Siebe. After Daniel’s death the manufacturer of ether systems was tried by a variety 
of companies including Siebe, Gorman & Co and HJ West & Co in Lambeth and Duvallon & Lloyd and Thomas 
Piggott & Co in Oozells St, Birmingham.

Siebe Bros Office was at 17, Mason Street, Lambeth, London

WILLIAM A GORMAN, 1835 – 1904, was born in Limerick and trained as an engineer in London with Siebe & 
Co in Lambeth. He married Mary Siebe, daughter of Augustus, around 1860 and became a partner in Siebe, 
Gorman and Co in 1870 with Henry Siebe when Augustus retired. He devised many improvements in diving 
apparatus as well as in ice-making machinery, and Siebe Gorman were awarded numerous medals, including 
a gold medal at the International Fisheries Exhibition in 1883, and two gold medals at the International Health 
Exhibition in 1884. In addition to the invention of a diver’s speaking apparatus, Gorman successfully introduced 
the telephone attached to the diver’s helmet, the conducting wire being inlaid in the signal line. Besides 
submarine electric lamps, rock-boring apparatus, etc., his firm also constructed air-locks for cylinder sinking, 
and air-lock bells for use in making and levelling foundations and for the removal of rock.

LOUIS STERNE, 1835 – 1924, was born in Philadelphia and left school age 12 to work in a variety of craft and 
engineering trades before becoming a fully fledged railroad engineer by the time he was 20. He volunteered for 
the Union Army in 1861 and was sent by Abraham Lincoln to Europe on a diplomatic mission in 1863. On the 
death of Lincoln in 1865 he elected to remain in London and worked as a railway and civil engineer on a number 
of well-known projects before setting up in business as a manufacturer of springs for railway buffers. In the mid-
1880s he was appointed as sole UK representative for the De la Vergne company of New York and L Sterne and 
Co rapidly became one of the pre-eminent suppliers of ammonia equipment.

Sterne’s office was at 9, Victoria Street, Westminster, London
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HENRY J WEST, 1839 – ????, was born in Bath and started work as an engineer’s clerk in Lambeth; several 
sources state that he started working for Siebe Brothers in 1851, which means he was twelve years old at the 
time. He went into partnership with Daniel Siebe’s widow, Jane, and Grosvenor du Callon in 1867 and then after 
several attempts at running an icemaking business set up HJ West and Co in 1876. His son Ernest took over the 
business in 1896 when Henry retired.

JAMES S BEALE, 1841 – 1912 was born in Birmingham and ran the family law firm’s London office. Beale has 
a long (and continuing) connection to the refrigeration business as well as many other engineering interests. 
His uncle, Samuel Beale of Birmingham, owned the Parkgate Iron Works in Rotherham, was a director of the 
Midland Railway and was one of the founders of what became the Midland Bank. Parkgate was the supplier 
of the cast iron plates used to build the SS Great Eastern. James Beale acted for the Midland Railway in the 
purchase of land for St Pancras Station and the railway leading there from the north, and lived in Holland Park, 
London with his wife Margaret and family of seven. Their country family home in East Grinstead, Standen 
House, was built in 1894 and is now owned by the National Trust. It is a beautiful example of “Arts and Crafts” 
architecture and interior design. Through his railway connections James Beale was introduced to Louis Sterne, 
and Beale was the first chairman of L Sterne and Co when it was founded in 1882. Louis Sterne was elected 
chairman of Sterne’s when James Beale died in 1912 and Beale’s oldest son, John (later Sir John Field Beale), 
succeeded Sterne as chairman of L Sterne and Co in 1924. Sir John’s brother, Samuel (later Sir Samuel) joined 
Sterne’s as an apprentice in 1903, served as Commercial Manager from 1905 then Managing Director from 
1912 and took over the chairmanship in 1935.

The Beale family had several interests in the steel business in Birmingham and Rotherham, including 
connections to the steel nuts and bolts businesses of Arthur Keen, including the Patent Nut and Bolt Co. In 1900 
Arthur Keen amalgamated with Ivor Guest of the Dowlais Ironworks and then joined with Edward Nettlefold in 
1902 to form Guest, Keen and Nettlefold (GKN). Sir John Beale was chairman of GKN until his death in 1935 and 
was succeeded by Sir Samuel at GKN as well as Sterne. In the early 1920’s Samuel’s nephew, Peter Brown who 
was the son of James Beale’s daughter Dorothy, joined the company and became General Manager in 1928. In 
turn Peter’s son, Anthony Brown, joined L Sterne and Co as a Sales Engineer in the 1950’s. Anthony served as 
President of the Institute of Refrigeration in 1990. The law firm Beale & Co is still in business and has its offices 
at 85 King William Street, right in the heart of the square half-mile.

Beale’s office was at 28, Great George Street, Westminster, London

ALFRED S HASLAM, 1844 – 1927 was born and lived in Derby. He trained as an engineer with his father’s iron 
foundry which later became the Haslam Foundry and Engineering Company. Haslam was an early proponent of 
air cycle refrigeration and was involved in an early patent dispute with both Bell-Coleman and J&E Hall which 
was resolved by Haslam’s purchase of the Bell-Coleman patent rights. Haslam added ammonia compressors to 
the business in 1890, based on the Dela Vergne system, to compete for the growing cold storage business. This 
prompted something of a dispute with Louis Sterne, but the two companies finally came together in 1935 (after 
the deaths of both Sterne and Haslam) when the Haslam company got into financial difficulty having merged 
with an electrical business, Newton Bros.

In 1892 the Haslam Foundry and Engineering Company took over Pontifex and Wood who were based in Shoe 
Lane, just off Farringdon road. Haslam was undoubtedly a gifted engineer and also an able politician, serving as 
Mayor of both Derby and Newcastle-under-Lyme as well as representing Newcastle-under-Lyme in Parliament 
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from 1900 to 1906. His two-stage linear compressor for ammonia, which he developed in the mid-1890’s gave 
the company a strong position in marine refrigeration, superseding carbon dioxide in that application.

Haslam’s office was at 34, New Bridge Street, London

THOMAS B LIGHTFOOT, 1849 – 1921, was born in Newcastle and trained with WG Armstrong and Co at the 
Elswick Works where he was Chief Designer and worked on the design of the swing bridge over the Tyne. 
He moved to London in the late 1870s and worked briefly with J&E Hall while they were developing their air 
cycle refrigeration machines. In the early 1880s he established offices in London as a Consulting Engineer and 
continued to work on air cycle until 1885 when he was appointed as Managing Director of the British Linde 
Refrigeration Company to exploit the Linde patents for ammonia refrigeration in Great Britain, India and the 
colonies. He remained with the company, which was renamed Lightfoot Refrigeration in 1916, for the rest of his 
life.

Lightfoot’s office was at Cornwall Buildings, 35 Queen Victoria-street, London

LEUIG CHEW, 1860’s? – 1950’s? Chew worked for HJ West in London in the 1890s and presented a 
comprehensive paper on refrigeration in the brewing industry to the Institute of Brewing in 1912. He was 
a strong proponent of “high speed” compressors – machines that ran at 300rpm compared to the more 
traditional 60rpm and developed designs for HJ West in the war years and early 1920’s. In 1921 HJ West agreed 
a licence with L Sterne and Co for the manufacture of Chew’s compressors and in 1924 he joined Sterne’s board 
as a director and technical advisor. He was a strong advocate of heat pumps and co-authored a paper in 1930 
with T Haldane about the construction of a domestic heat pump in the Haldane family home in Auchterarder. 
When Peter Brown presented a paper on heat pumps to the Institute twenty years later, in 1950, he noted that 
Chew was in the audience for his presentation and remarked that he had worked with Chew on the testing of 
the Haldane system in 1930.

Invitation to join this presentation

The IOR invites you to join this meeting for free in person or remotely – either way we’d like you to be there.

Venue: London Canal Museum, New Wharf Road, Kings Cross, N1 9RT

Reserve your place by registering your attendance to this presentation on 4:45pm, Wednesday 5 December 
2018 via Eventbrite:

https://www.eventbrite.co.uk/e/the-birth-of-the-refrigeration-industry-in-london1850-to-1900-
tickets-49083669577

Alternatively, you can join remotely by webinar (either by listening live or we can send you a recording of the 
presentation afterwards) via: https://register.gotowebinar.com/register/6391929879151066882


