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Abstract 
The paper presents a compelling, early example of mechanical air-conditioning for dwellings of Europeans in a colony in West Africa at the end of the 18th Century. The scheme was published by the Swedish engineer and abolitionist Carl B. Wadström in An Essay on Colonization (1794–1795), a well-informed compendium about strategies and politics of colonization implemented by European powers. The ingenious air-conditioned house of Wadström appeared in a 1944 article by the eminent art historian George Kubler, under the title of "The Machine for Living in 18th Century West Africa."	Comment by צבי יפה/Zvi Jaffe: Please add keywords
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“Plate I: A.  An elevation of Temporary House to be constructed on the Trunk of a Tree. B. An Elevation & Section of Mr. A. Johansen’s House when a permanent Situation is fixed, adapted for the transfusion of continual circulation of air (after Wadström)” (from: Wadström, 1794–1795). 

Man who thus exchange their native, for a distant, climate, may be considered as affected in a manner somewhat analogous to plants removed into a foreign soil; where the utmost care and attention are required to keep them in health, and to inure them to their new situation: since, thus transplanted, some change must happen on the constitution of both (Lind, 1768, pp. 2–3).


Introduction
During the second half of the 18th century, the race engaged by European powers to build, expand or sustain colonial empires generated a remarkable literature addressing the advantages and perils of distinctive approaches to colonization, with specific attention given not just to question of trade and conquest, but also and especially to the governance of the mental and physical health of settlers and natives, diets, hygienic practices, administrative, military and penal regimes together with illnesses and epidemic preventions in climates unfamiliar to Europeans. It may be said that colonies all over the globes became proving grounds to test theories and practices that will influence and pervade 19th century European manuals, textbooks, codes and legislation on housing and urban development (Teyssot, 2020). 
Among the authors of the numerous works on colonization, published towards the end of the 18th century, one finds navy and army officers, plantation owners, colonial administrators, physicians, missionaries, fervent abolitionists, explorers, agronomists and inventors, engineers and political economists such the Swedish Carl Bernhard Wadström. A follower of the mystic Emmanuel Swedenborg, and leading figure in the abolitionists movement, Wadström wrote an Essay on Colonization, Particularly Applied to the Western Coast of Africa (1794–1795), after a visit to Africa in 1787. The mission subsidized by the Swedish King Gustav III, was intended to launch a philanthropic and trading experiments with the Africans as a viable economic alternative to the slave trade. As head of the expedition, Wadström witnessed firsthand the atrocious, and unjustifiable practices sustaining slavery. The following year Wadström moved to England and established contact with the main figures of the British abolitionists movement: Thomas Clarkson, Granville Sharp and William Wilberforce. In 1789 Wadström published Observations on the Slave Trade, and a Description of some part of the Coast of Guinea to publicly denounce the trade. He further promoted the cause with his widely circulating engravings of plans and sections of slave ships depicting the merciless, terrifying and even economically unjustifiable, conditions endured by slaves during transportation. The intense publishing activities made Wadström famous among abolitionists in Europe and North-America. His Essay on the colonization was consistent with the rest of his efforts to promote the cause reporting, among other ventures, the foundation of Freeport in Sierra Leone, West Africa between 1790 and 1792. In 1795, Wadström moved to Paris; the two volumes of the Essay on Colonization were promptly translated in French and read by eminent abolitionists, “philosophes” and politicians including Napoleon (Rix, 2004). 
The Essay on Colonization is accompanied by a number of beautifully engraved plates. Plate 1, commented in volume one under the chapter titled “The Means of Preserving Health” illustrates three fascinating prototypes: Figure 1 represents a broad brimmed, deep crowned and “ventilated” hat to be used in tropical climates; Figure 2  presents the elevation of a “temporary house” to be built on the top of the stump of a tree; and, finally, Figure 3 proposes the detailed section of a “permanent structure” to be constructed when the most salubrious site for a colonial settlement on the coast of West Africa has been properly selected (Wadström, 1794–1795, pp. 42–58).  
The functioning and construction of three pioneering prototypes are careful elucidated, in the “Explanation of Plate 1” provided at the end of the second volume (see Appendix), which minutely illustrates the features of apparatuses composing an astonishing advanced system for the climatization of the permanent house; while the introductive pages of the chapter on “The Means of Preserving Health” provide a rationale for adopting them to “transplant” Europeans in foreign climates, specifically to the West Coast of Africa. At the opening of the chapter, Wadström states that he considered a matter of the utmost importance offering sound counsels to Europeans on the best measures to adopt to safeguard strength and vigor in an exotic climate, and that he intended to propose “the superintendence of it, as a separate department in every new colony” (Wadström, 1794–1795, p. 42).   
The recommendations that follows are based on Wadström’s own observations during his visit to West Africa and on the most informed manual of the time on tropical disease, James Lind Essay on Diseases Incidental to Europeans in Hot Climates, with the Method of Preventing their fatal Consequences. Published in 1768, Lind’s textbook remained the main and best reference for the next fifty years. Born in Edinburgh, after beginning medical studies, James Lind joined the Navy as surgeon’s mate in 1739,  serving in the Mediterranean, the West Coast of Africa and in the West Indies. Later, after being promoted to surgeon, aboard a vessel patrolling of the Bay of Biscay, he was the first to conduct clinical tests on the use of citrus as effective cure for scurvy, a scourge with a rate of mortality higher among British sailors than in the French and Spanish fleets. After leaving the Navy, Lind completed his medical studies with a thesis on venereal diseases (frequent afflictions in the Royal Navy), published A Treatise on Scurvy (1753), and An Essay on the Most Effectual Means of Preserving the Health of Seamen in the Royal Navy (1757), which is considered a pioneering work on naval hygiene and suggested methods of containment of typhus epidemics among sailors. 
The Essay on Diseases Incidental to Europeans in Hot Climate, building on Lind’s medical experience with the Royal Navy, was addressed more generally to doctors and British emigrants. Lind introduced the Essay on Diseases with the remark quoted above as epitaph, comparing humans to plant transplanted, needful of the utmost care and attention. The passage is faithfully reproduced in Wadström’s chapter on the means of preserving health in the Essay on Colonization, where the Swedish economist and engineer also adhered to the opinions of Doctor Lind about the inaccuracy of attributing tropical diseases just to a supposedly unhealthy climate. According to both, the logic of greed dictated the locations of colonies established by all European powers and nationalities. Colonial settlements, as a rule, were founded exclusively to maximize gains from commerce without concerns for the health of the future inhabitants, natives or immigrants, meant to be employed exclusively in trade. Still quoting Lind, Wadström writes: 
The Europeans have also unfortunately fixed some of their principal settlements on low, inland, unventilated spots, on the fowl banks, or near the swampy and oozy mouths of rivers, or on salt marshes, formed by the overflowing of the ocean, where in many places, the putrid fish, scattered on the shore by the negros, emit such noisome effluvia, as prove very injurious to health (Wadström, 1794–1795, p. 43).
The remedies to such a state of things were first of all the selection of better, elevated and aerated sites, but also the cutting of the forests (to insure ventilation), the draining of marshes, and the cultivation of land near the settlements, as the “most obvious, pleasant, and certain means of improving the climate" (Wadström, 1794–1795, p. 45).
Next to Lind, as expert of tropical diseases affecting Europeans, and authority on the climate of Sierra Leone region, Wadström quotes the British naturalist Henry Smeathman, author of a Plan of a Settlement to be Made Near Sierra Leone on the Grain Coast of Africa: Intended More Particularly for the Service and Happy Establishment of Blacks and People of Colour, to be Shipped as Freemen Under the Direction of the Committee for Relieving the Black Poor, and Under the Protection of the British Government (1786). Smeathman, a rather singular figure of scientist and adventurer, in 1771 received funding for four years in Sierra Leone from a Quaker physician, the Royal Society and Sir Joseph Banks to study the natural history of region, specifically insects. During his prolonged sojourn, Smeathman established contact with the locals including African-European slave-traders, obtaining the help of the natives in building a house, gathering food, and studying termites. He married at least one African woman (according to different sources he had three African wives), contracted malaria, proclaiming himself cured employing the remedies suggested by his Quaker sponsor, and despite his connections to Quakers and other abolitionists, engaged, without qualms, in the slave-trade.
Quite possibly, Wadström was inspired by the reading of Smeathman’s Plan when writing the section about the construction of appropriate housing for a colony to be founded in Sierra Leone. It seems plausible at least in regard to Wadström suggestion of following the example of indigenous form dwellings and of assuring temporary wooden structure, pre-fabricated in Europe, for the settlers to assemble rapidly as shelter, until the most eligible site had been selected for the colony.  The design of the “temporary house” represented in Plate 1 corresponds to these concerns. Wadström writes:
 
A Tree of proper size and form […] should be topped and cut as to form a central spindle, leaving at least two supportive shoulders, perpendicularly above each other, so that the house may when necessary be moved around to suit the aspect of the different seasons. The ascent should be by a stair, to be drawn up at night (Wadström, 1794–1795, pp. 49–50).  
The lifespan of the temporary dwelling was decided by the climate (specifically the duration and intensity of the rainy season) and by the time employed in the selection of the most salubrious and convenient site for the colony. Wadström briefly addressed the question of designing the plan for an ideal colonial settlement referring to two published examples that he considered worth mentioning, even if he had objections regarding the excellence of both. The first, A General Plan for laying out Towns or Townships, on the new-acquired lands in East Indies’ America or Elsewhere… (1794), was authored by Wadström’s abolitionist friend Granville Sharp. Responsible for the formulation of the scheme for the re-settlement of Black people in Sierra Leone, Sharp was one of the founders, in 1790, of the Saint George’s Bay Company, the precursor of the Sierra Leone Company created to implement the resettlement plans. The second project, somewhat surprisingly, appeared in the controversial History of Jamaica, published in three volumes in 1774 by Edward Long. A British administrator and land owner, Long was a notorious, rabidly racist, defender of slavery.  
After rather tersely attending to the question of town planning, Wadström finally focused on the design of the permanent, climatized, shelter to be adopted in the tropical climate of Sierra Leone. All the technical and constructive details of the project are illustrated and explained in Plate 1 and the “Explanation” (see Appendix). While in the discursive text appearing in volume one, Wadström preferred to credit the author of the scheme, of whom nothing else is known apart what reported by Wadström himself: 

The ingenuity and utility of this structure does great credit to the inventor, Mr. Andrew Johansen, a Swede, and certainly merit the attention of those who are so laudably engaged in the colonization of Africa, upon rational and humane principles (Wadström, 1794–1795, p. 50).

***

In 1944, George A. Kubler published an article titled “The Machine for Living in 18th-Century West Africa” (Kubler, 1944). Kubler (1912–1996) was an American art historian and among the foremost scholars of the art of Pre-Columbian America and Ibero-American Art. He was also the author of the seminal The Shape of Time: Remarks on the History of Things (1962), which challenged the notion of style by placing objects at the center of an historical perspective (Kubler, 1962). Notably, Kubler’s book was read by conceptual artists such as Ad Reinhardt and Robert Smithson. Kubler opposed the ideas developed by his famous master Henri Focillon in the The Life of Forms (Vie des Formes, 1934), where artworks conception and creation are interpreted in the context of an evolutionary framework. In his short article on Wadström, Kubler makes references to Le Corbusier’s “Machine à habiter” and to the central mast and rotation of Buckminster Fuller’s Dymaxion house, republished by the magazine Fortune (July 1932, pp. 64–65). Possibly, Kubler was mistaken about Le Corbusier, who esteemed machines only as metaphors of modernity, and favored Neoplatonist white cubes. As for assessment of Bucky Fuller, Kubler was utterly accurate (Guillerme, 1986).
Appendix: Explanation of Plate 1
Fig. 1: A Hat with three valves in the crown, very useful in hot climate.
Fig. 2: An elevation of a temporary House, to be constructed on the trunk of a tree.
Fig. 3: An elevation and section of Mr. Johansen’s House, when a permanent situation is fixed on, adapted to the transfusion of continual circulating air.
a. The ground on which the house is to be erected, and which ought to be covered with a coat of cement or mortar, to prevent the ascent of vapours from the earth.
b. A small trench, which may be made all around the house, through which waters should be constantly running, if the situation admit it; to prevent ants and other insects from entering the house.
c. Pillars, on which the dwelling-house should be raised to a proper elevation above the ground, in order to give free circulation of air underneath, to carry off the vapours. These pillars may be covered with bricks, and plastered, if found necessary.
d. A Fire-urn of Grate, from which the smoke rises through the opening in the top of the roof.
e. The Roof also double, like the floor, in order to give free circulation to the air, and render the roof, and consequently the room, cool.
f. The stairs to be wound up, in order to render the house a place of defence in case of necessity, particularly in the night-time.
g. Curtains, to let down on the side the sun enters; but movable Venetian blinds are preferable.
h. A Gallery, covered by the projecting roof of the house all round, in order to keep off the sun-shine.
To Mr. Johansen’s invention I have added an apparatus which I have frequently seen used in Germany, for blowing their furnaces, in situations where they have water-falls. But where that advantage is wanting, a sufficient quantity of water for cooling a house may be easily raised by a pump.
i. Is a Cistern, from which the water falls through the pipe k, full of holes, by which the air enters, and is forced downwards, by the violent descent of the water, into the close barrel, l. The water dashing on the bason [sic], m, is broken into froth, and falls into the lower part of the barrel, n; whence its runs off by the hole, o, and may then be supply the above-mentioned trench, b. The air being disengaged from the broken water, and confined on all sides, is driven into the pipe, p, by which Mr. Johansen’s pipe, q, under the earth, is furnished with a constant stream of air; which ascending through a pipe, r, spreads itself in his air reservoir, s, and continues its ascent through his side pipes, t. The cool and purified, air thus delivered by these pipes, being specifically heavier that the air in the room, descends towards the floor, and takes place of the rarefied air, which constantly ascends till it escapes by the opening, u.
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