JOHN HOPKINSON
PIONEER ELECTRICAL ENGINEER

by Brian Roberts, CIBSE Heritage Group

Dr John Hopkinson 1849-1898

John Hopkinson was born in Manchester on the 27 July 1849, the eldest son of
Alderman John Hopkinson, a former Mayor of Manchester. He was educated at Lindow
Grove School near Manchester and Queenwood College in Hampshire. In 1864 he went
to Owens College in Manchester and distinguished himself in science and mathematics,
going on in 1867 to Trinity College, Cambridge. He then graduated as Doctor of Science
in pure and applied mathematics at the University of London. He was also one of the first
Whitworth scholars.



John Hopkinson (left) with his brother Alfred and sister Ellen

From 1872 to 1877 he worked for Chance Brothers as manager of their Lighthouse
Department (see Appendix I). In March 1873 he married Evelyn Oldenbourg. In 1878 he
moved to London and set up in practice as a Consulting Engineer. In 1879 he delivered
his first paper On Electric Lighting to the Institution of Electrical Engineers. He also
analysed the properties of dynamos by means of characteristic curves.
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Curves of Electromotive Force and Current.




Siemens Dynamo, possibly the machine used by Hopkinson in his paper “On Electric Lighting”

His father, John Hopkinson Senior (1824-1902), entered into business with his third son
Charles Hopkinson (1854-1920). This was about 1880. The business was styled John
Hopkinson & Son. After the father gave up work, Charles entered into partnership with
his older brother, Dr John Hopkinson. Together they became responsible for many large
electric tramways and lighting schemes, including the tramways serving Leeds and
Newecastle and parts of Ireland.



Leeds Tramcar

Bessbrook & Newry Tramway in Ireland



Experimental dynamo field models used by Hopkinson in his redesign of
Edison’s machine

S I

The Edison-Hopkinson machine of 1886 (Phil. Trans. Royal Society)
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The Edison-Hopkinson Dynamo from The Engineer, 27" February 1885



Two Edison-Hopkinson machines on test

Manchester Dynamo (Compound wound, 105 V, 130 A at 1050 rpm)
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Engine House of the Manchester Electric Lighting Works at Dickinson Street, opened 1893



In July 1894, at the Institution of Mechanical Engineers, Hopkinson described the direct
current installation at the Manchester Electric Lighting Works which has been reported
by James Greig in his Science Museum booklet.

“The 1nitial installation comprised four main bipolar generators producing 600 amperes at
400 volts. Distribution was by five parallel conductors, middle conductor earthed
providing four 100-volt circuits, balance being maintained by four small 100-volt
machines.....(a modification of Hopkinson’s three-wire system). Connected to the mains
were 18,000 incandescent lamps of 16 candle power, together with 250 arc lamps and
motors totalling 16 horse power.”

The City of London Railway generating station at Stockwell in 1899 (opened in 1890)



THE CITY AND BOUTH LONDON ELECTRIC RAILWAY.

VIEW OF INTERIOR OF CENERATING STATION
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Drawing from Hopkinson’s “3-wire” electricity distribution system, Patent 3576:1882
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Hopkinson’s “five wire” electricity distribution system



John Hopkinson (seated 2nd left) with Senior Students at King’s College London, April 1894

APPENDIX I: JOHN HOPKINSON and LIGHTHOUSES

In 1872, Hopkinson became Manager and Engineer to the Lighthouse & Optical
Departments in the glass works of Chance Brothers near Birmingham (the firm that
supplied the panes of glass for the Crystal Palace). During the five years he spent with
Chance he became an expert in the design of lighthouse optical equipment and devised
improvements in catoptric and dioptric lens for concentrating and directing the beam. He
also developed the system (first suggested by Lord Kelvin) of distinguishing one light
from another by flashes following at different intervals and in 1874 he published Group
Flashing Lights. This work led to Hopkinson developing an interest in electrical theory,
in electrical machines and in lighting



THE MACQUARIE LIGHTHOUSE, AUSTRALIA

Situated near the entrance to Sydney Harbour the original lighthouse dates from 1818. Its
replacement was completed in 1883. Hopkinson’s Paper The Electric Lighthouses of
Macquarie and Tino (Proc. ICE) was given in 1887.

The original Macquarie Lighthouse and its replacement (right)



The De Meritens Alternator installed at the Macquarie lighthouse
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The Arc Mechanism of the Macquatrie light



The Crosley Coal Gas Engine in the Macquarie Lighthouse



THE TINO LIGHTHOUSE, ITALY

Located on Tino Island in the Gulf of Spezia in Liguria, Italy, the lighthouse of 1840 was
replaced in 1884 by an electric light powered from two steam engines. Hopkinson’s
Paper The Electric Lighthouses of Macquarie and Tino (Proc. ICE) was given in 1887.

Tino Lighthouse



APPENDIX II: CHARLES HOPKINSON

Charles Hopkinson was appointed the consultant for the John Rylands Library in
Manchester which opened in 1900, the building being acclaimed as a leading example of
neo-Gothic architecture in Europe.

Rylands Library, Manchester

Rylands Library
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Elevation of Rylands Library by the architect, Basil Champneys

Rylands Library was one of the first public buildings in Manchester to have electric
lighting, this being produced by its own generators driven by three gas engines. The
distribution cables were run in gun-metal or bronze conduits depending on location.

Electrical switches




Rylands Library lighting

RYLANDS HEATING & VENTILATION

A system of mechanical heating and ventilation was built into the structure. Fresh air was
filtered through coke screens kept moist by water sprays and warmed by hot water pipes
before being distributed around the building. The system was an early dual-duct
arrangement with a hot duct and a cool duct allowing individual room temperature
adjustment.
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POSTSCRIPT: FURTHER READING

Original Papers

VOLUME |

TECHNICAL PAPERS

John Hopkinson
EDITED WITH A MEMOIR BY

B. Hopkinson




Original Papers
VOLUME 11
SCIENTIFIC PAPERS

John Hopkinson
EDITED BY
B. Hopkinson




John Hopkinson

Electrical Engineer

1970



EPILOGUE

John Hopkinson was at the height of his powers when in 1898 his life was cut short by a
climbing accident in Switzerland. He was 49. His son John, and two of his daughters,
also died in the accident.



