
The Doctors’ Houses, Liverpool (1861 & 1867) 
 
 
 
Background 
 
 
In 1846 Liverpool became the first city in the world to appoint a Medical Officer of Health 
when it appointed Dr William Henry Duncan (1805-1863) to this position, which he took up 
on 1st January 1847. Duncan had been born in Liverpool, he was an exact contemporary of Dr 
David Boswell Reid, ventilator to St George’s Hall, and they had studied medicine together at 
Edinburgh University. At that time in Liverpool many of the poor lived in overcrowded court 
houses or cellars, the overcrowding having been exacerbated by the large influx of Irish 
immigrants following the potato famine. 
 
Diseases such as cholera and typhus were very common primarily because of the lack of a 
clean supply of water and the almost non-existent sanitation and drainage. Reformers such as 
Reid tried to impress on people the importance of cleanliness and adequate ventilation in 
combating disease. He had published a free leaflet entitled ‘The Chemistry of Daily Life’ and 
had been required by the Education Committee of the Privy Council to lecture to school 
teachers on these matters.  
 
The foundations for much of the work of Duncan and Reid had been laid by the Social 
Reformer Edwin Chadwick (1800-1890). He had been appointed to the Poor Law 
Commission in 1832 and been instrumental in the formation of the Poor Law Amendment Act 
of 1834, but it was his ‘Report on the Sanitary Conditions of the Labouring Population of 
Great Britain,’ published in 1842, which had the greatest influence on health reform. He was 
the first person to establish a direct link between poverty, poor sanitation and ill health. 
Chadwick had to publish this under his own name because the Government refused to publish 
it as a ‘Government Report’ on the grounds that it may cause offence! 
 
The Health of Towns Commission was established in 1843 and reported in 1844 and 1845. As 
well as Chadwick, Reid was one of the Commissioners, he prepared the report on Newcastle 
and Gateshead. The reports of the Commission led to the Health of Towns Bill being laid 
before Parliament in 1847, however, after much modification (for example, Chadwick had 
wanted London to be included) this eventually became the first Public Health Act of 1848. 
 
The design and construction of the houses of Dr John James Drysdale (1816-1892) and Dr 
John Williams Hayward (1829-1914) in Liverpool a few years later would also have been 
influenced by two other factors. The first of these was the abolition of the Window Tax in 
1851, whereby a tax was paid on each house according to how many windows it had and the 
second factor, subsequently quoted by both men, was the House of Commons Paper entitled 
‘Warming and Ventilation of Dwellings.’ This had been produced in 1857. 
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Dr Drysdale’s House, Waterloo (1861) 

 
 
By the middle of the Eighteenth Century, Stately Homes and large Country Houses were 
beginning to consider the use of some form of ‘central’ heating where water heated in a boiler 
was distributed about the building in pipes but the most common way of heating rooms in any 
dwelling was by means of coal fires in fireplaces. This meant that any building with more 
than just a few rooms to be heated required vast quantities of air to be supplied so that the 
combustion of fuel could be as complete as possible and so that there would be no hindrance 
to the movement of the products of combustion up each chimney. In addition, rooms were by 
now illuminated with gas lights and these also needed fresh air and a means for the removal 
of fumes. 
 
Against this background, Dr John James Drysdale set about designing his house to be 
draught-free. He was a homoeopathist but also a General Practitioner and he had seen for 
himself the results of damp and draughty houses on his patients in the form of colds, 
influenza, rheumatism, lumbago, neuralgia etc. The result was probably the first house in the 
world to be designed to have normally sealed windows and to be independent of the weather 
in terms of the control of ventilation. 
 
Research to establish any link between Dr Drysdale and David Boswell Reid has revealed that 
Drysdale was a medical student at Edinburgh University at a time when Reid was still 
teaching Practical Chemistry there in a purpose built chemistry laboratory with a built-in 
ventilation and fume extract system. It was the existence of this laboratory and its ventilation 
system which had prompted Members of Parliament to ask Reid to apply his ‘Systematic 
Ventilation’ System to the Temporary House of Commons hastily constructed after the 
disastrous fire of October 1834. Reid had constructed five test rooms next to his laboratory in 
Edinburgh where, using human guinea pigs (which would certainly have included some of his 
students, possibly including Drysdale), he carried out numerous experiments to determine the 
amount of fresh air required per person for comfort and well-being. 
 

 
Dr Drysdale’s house in Waterloo 
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Ground Floor Plan of the Drysdale House 
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Dr Drysdale’s house was originally known as Sandbourne House in Harbord Street, Waterloo, 
however, at some point the street name was changed to Harbord Road and the house is now 
called Mockbeggar House. Virtually nothing remains of the original heating and ventilation 
system and the house is now in private ownership. Fortunately, Dr Drysdale left a great deal 
of information about the system and how it worked. 
 
The two main features of the house, in terms of its heating and ventilation, were a central 
supply of warmed fresh air and a vertical extract stack powered by the heat from the kitchen 
range. Air was drawn from street level through a downward sloping duct into a semi-
basement containing a boiler and low pressure hot water coil. This plant room was 
immediately below the main staircase and by this means warm air was discharged into the 
stairwell and lobby as well as directly into the large inner hall or saloon and the library.  
 
 

 
Section through house parallel to road, the sea is to the left 

 
 
The saloon, which is 10m long by 5.4m wide, has no external walls but has a glass roof and is 
4.5m high, was to a large extent an essential part of the air supply system. The low pressure 
hot water coil also passed round the skirting of the saloon and the adjoining conservatory as 
well as forming a loop under the table in the passage through from the front entrance to the 
saloon.  Drysdale described the saloon as ‘a very pleasant apartment’ and ‘an excellent music 
room’, also, because ‘it contains a large volume of fresh warm air, the doors of the other 
rooms can be opened without causing draughts.’ The rooms adjoining the saloon were fed 
warm fresh air through openings in the cornice near the ceiling and the bedrooms received 
warm air through hit-and-miss dampers in the architrave over the doors. 
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Transverse section, Harbord Road is to the left, the ‘saloon’ is on the right 

 
 
 
Air was extracted from the centre of the ceiling of each of the main bedrooms and the 
bathroom through a decorative grille, each of which was connected to a zinc duct. All of these 
zinc ducts were connected to an airtight zinc foul-air chamber in the roof space, which was in 
the form of a cylinder 1.8 m in diameter and 1.5m high. This foul-air chamber was in turn 
connected by another, larger, zinc duct and via a brick shaft in the wall, back down to 
basement level such that the foul air could be fed into a square shaft surrounding the flue from 
the kitchen cooking range. The kitchen flue was contained within this shaft inside a 350mm 
diameter earthenware tube such that the foul air was warmed by coming into contact with the 
kitchen flue thus adding to its buoyancy and propelling it up the shaft to discharge near the 
top of the chimney just below the flue outlet.  
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The kitchen range would have been operated continuously so this meant that there was always 
a driving force for the extract system, even on hot summer days. However, unlike Hayward, 
Drysdale designed his house so that the windows could be opened but they were described as 
being ‘made to shut tightly’. Also, unlike Hayward, Drysdale never lived in the house 
permanently himself. Over its first ten years the house was occupied by a number of different 
tenants, some of whom were completely unaware of its unique, completely unobtrusive, 
ventilation system. One of the tenants was so impressed after spending a winter in the house 
that he tried to build a house with a similar system but somehow forgot the kitchen-flue 
boosted extract mechanism!  
 
Dr Drysdale is believed to have eventually emigrated to the United States. 
 
 

Dr Hayward’s House, Grove Street (1867) 
 
As Dr John Williams Hayward readily admitted, he was able to benefit from the lessons 
learned from the Waterloo house when he had his own house built six years later. This was a 
much bigger project because he incorporated consulting rooms into the building and the limits 
of the site meant that it was much higher. Also, whereas Dr Drysdale’s house was at the end 
of a cul-de-sac next to the sea, the Grove Street house would have had to deal with dust and 
other pollutants being positioned at a crossroads. Hayward’s solution for his house, which 
later acquired the name of ‘The Octagon’, was to have two front basement rooms which were 
purely for the settlement and collection of dust from the outside air before it was passed into 
the house. 
 

 
Dr Hayward’s house in Grove Street showing exhaust stack at rear 
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Rear view showing height of exhaust stack 

 
 
Hayward explained the reasoning and philosophy behind his design in a talk to the Liverpool 
Architectural and Archaeological Society in 1868 where he stated, in regard to each room, 
“The apartments ……. should also provide for the escape of the foul and admission of fresh 
air; because …….. the air is sure to become deteriorated and contaminated when the 
apartment is occupied by living beings.” He also says        “There should therefore be TWO 
SPECIAL OPENINGS to each apartment, one for the escape of the foul air and one for the 
admission of fresh air.” “It is useless to make one without the other; it is useless to make an 
outlet unless there is also an inlet, for no air can go out if none comes in. This is a self-evident 
fact; still it is very frequently disregarded in attempting to ventilate apartments.” 
Unfortunately, this message has still not reached some members of the building professions! 
 
The heating and ventilation system for The Octagon consists essentially of three vertical 
ducts. The main supply ‘duct’ is actually a vertical stack of enclosed lobbies running right up 
through the centre of the house from basement to roof. All of the main rooms in the house 
open off one of these lobbies and these rooms are all fed warm fresh air from the adjacent 
lobby. At the bottom of the stack, in the basement, is the air warming chamber. Air was fed 
into this chamber at a rate which could be varied according to the position of a long ‘hit and 
miss’ damper in the wall between the chamber and the front ‘settling’ rooms. A canvas ‘filter’ 
was hung across the cold side of the openings between the settling chambers and the warming 
chamber.  
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Section showing air path through house 

 
 
The air passing through the warming chamber was warmed by ‘an apparatus on the high-
pressure system. A Perkins furnace, supplied by Mr Gibbs* is fixed in the basement of the 
stairs lobby……’ The one inch (25mm) pipe used for this purpose was first passed through 
the bedroom lobby and the ‘picture gallery’ before making ten passes along the space in the 
basement ceiling through which the air passed before it emerged along both sides of the 
ground floor ‘warm’ lobby.  
 
 
(*The Liverpool firm of Renton Gibbs was one of the few in the country allowed to supply ‘Perkins’ boilers.) 
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Air warming chamber in basement, air flow control damper is on right 

 
In order to allow the air to rise right up through the house through all of these lobbies the 
floor of each lobby incorporated two large transfer grilles, about 0.3m wide, on the upper side 
running along each of the long sides next to the skirting. The air entered the floor cavity from 
below through an ornamental lattice-work, about 0.6m wide, running down the centre and by 
having this arrangement at each level the warm air was free to rise to the top of the house.  
 

 
 

 
Cornice through which air entered inhabited rooms 
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The rooms on either side of each lobby were fed warm air from the lobby by means of holes 
through the intervening wall at high level. These holes were concealed behind a decorative 
cornice on either side but this did allow sound to pass through them as well as air. Dr 
Hayward maintained that this did not lead to problems because the lobbies were separated 
from the main circulation staircase by what he described as ‘vestibule doors’, which he 
considered essential to prevent unheated air from entering the ‘apartments’ and so he did not 
consider that lack of privacy from eavesdropping was an issue. 
 
One aspect of the design of the house which Hayward emphasised was that the living quarters 
should not be at ground level because of the possibility of rising damp, which he appreciated 
had a deleterious effect on health and well-being. Effectively the basement was only used for 
the air supply in terms of settling and warming chambers so he considered the ground floor to 
be the cellars, although this floor did have his consulting rooms as well as the stable and 
carriage house. His living accommodation was on the first and second floors with the 
servants’ quarters being on the third floor.  
 

 
Access point to foul-air chamber at top of stair well 
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In the roof-space above the third floor and immediately above the ‘warming lobbies’ is a foul 
air chamber, where extracted air from all of the rooms was collected. The air was extracted 
from each room through a zinc flue connected to a hit and miss grille placed immediately 
above the gas light. These zinc flues passed horizontally within the floor to the wall between 
each room and its adjacent warm air lobby and then rose through this wall vertically upwards 
to the foul air chamber. Adjustment of these dampers allowed control of the throughput of air 
in each room and dampers in each fireplace chimney could be closed to prevent air movement 
through the chimney when the fire was not lit. This control allowed, for example, the fresh air 
to be supplied to as few or as many rooms as were occupied at any particular time. 
 

 
Inside foul-air chamber showing air inlets far right 

 
Hayward carried out many experimental measurements on the system, enlisting numerous 
friends to take readings in different parts of the house at the same time. Ribbons which were 
suspended over the room flues as they passed into the foul air chamber to enable an observer 
to assess the flow rate though them, are still visible now in a few cases!  
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Silk ribbons still in place used to indicate speed of air entering foul-air chamber 

 
The foul air chamber has no less than 18 inlets leading from the various living apartments 
including the cloak room, dressing room, bathroom and from all water closets. A large brick 
duct 1.5m by 0.4m at the north end of the foul air chamber takes all the air back down through 
the house to below first floor level where it meets a horizontal duct taking it across to below 
the kitchen (range) fire. The flue from the kitchen range is a 0.4m diameter earthenware pipe 
and this is enclosed within a 0.8m square brick duct into which the foul air passes. The 
driving force for the foul air passing up this duct is thus the heat from the earthenware flue in 
its centre. Since the kitchen range fire would have been permanently lit there was always a 
suction effect on the discharge chimney. This chimney can be clearly seen to be much higher 
than the house and higher than any of the fireplace chimneys. The foul air was discharged 
round the sides near the top of the chimney and the flue gases were discharged from the top*. 
There is now a modern gas boiler terminal rising above the original flue. 
 

 
Foul- air exit at sides of chimney 
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Kitchen fireplace in what is now a classroom 

 
Much of Hayward’s original system can still be traced although modern Fire Regulations 
have meant that the air is no longer allowed to circulate upwards through the warm-air lobbies 
and the gaps at high level behind the cornices have been filled. The large hit-and-miss damper 
in the basement still moves but the inlets from the settling chambers have long since been 
bricked up. Some of the ribbons installed by Hayward in the foul-air chamber for 
visualisation of flow are still in situ. 
 
Hayward had four sons, three of whom became Doctors and one of these, Charles Williams 
Hayward carried on the practice in Grove Street when Hayward himself retired and moved to 
live in Shrewsbury Road in Birkenhead, where he died in 1914. 
 
When the building was purchased by the University of Liverpool in the early 1970s, a 
Working Party of the University Academic Planning Committee considered that ‘it has little 
architectural merit’. Thanks largely to the efforts of Michael Barber the building is now Grade 
II Listed.  
 
*This method of using a flue within a flue as a driving force for an extract system, as 
demonstrated by both Drysdale and Hayward, became a very common technique in the 19th 
Century. It is usually termed an ‘aspirated’ chimney. An obvious local example can clearly be 
seen at Birkenhead Town Hall (1882). A similar system was employed at the Hahnemann 
Hospital (1886) in Hope Street in Liverpool but the chimney is not visible from the street. The 
Hahnemann was a homoeopathic hospital,  Drysdale and Hayward were both homoeopathists 
and it is known that they advised on the heating and ventilation. 
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Aspirated chimney at rear of Birkenhead Town Hall 

 

 
Aspirated chimney (centre) at rear of Hahnemann Hospital 
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