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Abstract. Fire, first open and then closed, was kindled and maintained through 
the ages. Fire started in hearths allowed for lighting and heating rooms and 
thermal processing of food. It considerably changed the quality of the domestic 
life (thus the English term “hearth” stands not only for a fireplace itself but ex-
tended its meaning into the concept of home.). Emergence of fire contributed to 
emergence and development of economy, including industry. High tempera-
tures were obtained initially by burning wood, and later coal and gas. Electrifi-
cation also enabled application an electric arc, microwaves and electromagnetic 
induction for the same purpose of obtaining high temperatures. Fire and high 
temperature have always played a significant role in households. They have 
been used for heating living spaces as well as for thermal processing of food, 
thus affecting spatial arrangement of rooms and a sequence of household activi-
ties and housework. Striving for comfortable conditions in flats inspired  
specific actions, which consequently were directed towards subduing and main-
taining fire, removing smoke and ash, etc. The research paper discusses a  
historical evolution of appliances for thermal processing of food and their influ-
ence on organization and arrangement of contemporary kitchen work. 
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1   Introduction 

Fire belongs to the integral and permanent elements of the natural environment. 
Nearly from the dawn of time it has been a desired attribute of people. Controlling 
fire, especially its lighting and maintaining, has been for ages one of more difficult 
challenges to stand up to. Its light and warmth have always charmed people, and also 
raised respect and even fear. Initially people used fire to warm up their bodies and the 
environment. However, with the passing of time they began to appreciate a high tem-
perature to process food. Opportunities to boil hard grain, vegetables and fruit as well 
as to roast meat and fish considerably enhanced taste values and improved the  ability 
of body to process and assimilate them. The warming effect of hot food and drinks 
and of fire itself may be thus considered one of basic means of ensuring elementary 
sense of comfort, whereas acquisition of warmth can be ranked among one of the first 
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ergonomic activities in the relation of a human being versus the natural elements that 
were both tamed and materialized with the passing of time. The ability to light fire 
any time should be considered a significant achievement of the prehistoric times. 
Lighting a fire then and emitting warmth around considerably enhanced a life stan-
dard by providing an opportunity to improve thermal comfort of interiors and prepare 
warm meals [5]. 

2    Double Role of Fire 

Practically until the end of the nineteenth century lighting either an open or a close 
fire was connected with such considerable loss of warmth when cooking that people 
decided to regain the warmth in cooler periods in order to heat up the living interiors. 
However, effective heating was limited to one room only – the kitchen, where the 
whole activity of household members was concentrated (sometimes in the harsh win-
ter including even the whole livestock). Such a situation mainly concerned houses 
with one hearth only – the countryside houses.  

3   The Oldest Kitchen – The Hearth Smoke Kitchen 

A primeval form of a house kitchen was a hearth lit on bare ground. First it was a 
hearth in the open air and with time it was moved into the interior of a simple house-
hold. Smoke was channeled out through cracks in the roof and sometimes  through a 
regular hole in the top of a shack or a house (a smoke hole in a cottage without a 
chimney). In fact, it was permeating the whole room, quickly getting the walls and the 
roof dirty. Therefore, a room with an open hearth was frequently referred to as „the 
black chamber” or “black, smoke kitchen”. Additionally, acrid smoke deteriorated the 
comfort of living in the chamber. Cumulated smoke lying heavy over the room at its 
top required a bending and stooping position in order to avoid watering eyes and 
choking. The hearth was normally placed in the middle of a room or near its corner 
and it was usually a separate detached element, which should have ensured as even 
and smooth heating up the interior as possible and allowed the household members to 
gather at the bonfire.  

Nowadays the significance of an open hearth in the middle of a chamber as a place 
of the household members gathering and as the heart of home is a bit idealized. Actu-
ally, inconvenience at the kitchen work caused by a sitting, squatting and bending 
position, in smoke and fumes, should be pointed out here. For ages, in the cottage 
houses in particular, there were no chimneys venting smoke outside, and all the walls, 
the ceiling and objects in chambers were dirty and even nearly black. Clothes, fabrics, 
curtains, objects of daily use, food and even the household members themselves 
reeked of burning. Additionally, all the holes outside and leaks caused considerable 
cooling of the chamber, particularly felt after the fire died out. To improve comfort 
and efficiently venting smoke out of chambers, in the tenth and eleventh century peo-
ple started to use wooden and later stone ventilation hoods, which vented smoke  
out to the attic, and even further, thanks to the chimney, and above the roof.  
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Paradoxically, as early as the end of the eighteenth century, the smoke vent was not in 
common use, for example in hall houses, built in the northern Germany.  

Over an open fire in the hearth, meals were cooked in pans stably placed on metal 
trivets to prevent burning the food. There was always a cauldron placed over the 
hearth to keep warm water. It was hanging on a chain or a wooden crane.  

4   Encased Hearth – A Fireplace  

The first encased fireplaces appeared in Europe between the tenth and twelfth centu-
ries. In fireplaces the hearth was placed nearer to the wall and in recesses sticking out 
of a wallface, and covered with a smoke attics or, later, ventilation hoods (“hanging 
chimneys”), venting smoke out of the chimney. For that reason, holes in roofs were 
not needed any more (smoke holes). Use of ventilation and chimney ducts then en-
abled erecting multi – storey buildings. Initially, the ducts were made of wood, and 
later – of  bricks or stone.  

Lighting the fire in a fireplace was more comfortable than an open hearth place in 
the middle of the chamber. A hearth recess and a ventilation hood ensured effective 
channeling smoke and smaller heat losses when cooking. Thanks to moving the hearth 
closer to the wall, the room became more spacious and some kitchen annexes con-
nected with preparing meals appeared. Fireplaces have been used up to now in an 
almost unchanged shape. In the sixteenth century, they lost their function of cooking 
and were used only for heating up rooms [1,2]. 

However, use of either hearths placed low at the floor or the encased ones required 
assuming uncomfortable squatting, bending or kneeling positions, etc during cooking. 

5   Specialized Equipment for Cooking – Masonry Kitchen Blocks 

An alternative more comfortable in use to a fireplace were masonry kitchen blocks. 
Their widespread use was an important step towards a functional separation of space 
for preparing meals – the kitchen room. A kitchen block was a peculiar platform, built 
at a height of ankles, knees, and more rarely the waist. A ventilation hood for smoke 
and fumes was placed over it, and pots, saucepans and frying pans and other metal 
dishes were hung around it. Several hearths could be placed on its surface and thus lit 
at the same time. At the base, under the vault of the platform, wood for fire was put in 
stacks to let it dry.  

Despite the fact that kitchen blocks were explicitly designed to prepare warm 
meals, they still served as an additional source of heat for house interiors. That warm-
ing function was used for a long time (even at the time of using kitchens with  
enclosed hearths), for example for heating rooms, drying towels or washed clothes. 

6   Preparing Meals on Open Fire  

Preparing meals on an open fire was not an easy task. Lighting a fire, reaching and 
maintaining certain temperatures and their regulation were particularly troublesome. 
To have a range of different temperatures at their disposal, people had to light several 
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hearths at the same time. They most frequently lit one bigger hearth, on which water 
or soup was boiled, and from which embers were taken for several smaller hearths for 
frying and roasting meat and fish. Intensity of heating could be regulated by raising 
and lowering a pot over a fire with the help of adjustable hook, in form a toothed 
hanger, resembling a long saw. 

Cooking several meals simultaneously on a large kitchen block and maintaining 
constant temperatures required a great effort and commitment and persistent work 
even of several people, constantly exposed to assuming and changing uncomfortable 
positions (a bending position in particular). The proximity of fire caused blinding and 
overheating as well as poisoning by smoke and fumes rising freely in rooms [2]. 

7   Kitchen Utensils 

Origins of first pots, saucepans, frying pans etc. are not known. The ancient drawings   
show them and proved that the pans were already in common use at that time. In Ro-
man kitchens bronze pans, pots and cauldrons were used, and in the Middle Ages   - 
mainly copper and iron ones. They were hung over a fire on a wooden beam or a ro-
tating crane, or they were placed on trivets, directly on hearths. In large pans and pots 
(boiler), without lids, almost all ingredients were cooked and served in a form of soup  
or pulp, etc. Lack of lids made the smell of cooked meals waft in a house, and also 
caused loss of valuable nutritients. In Europe until the nineteenth century such soup 
kinds comprised a main warm meal, among the poorer social classes in particular. 
Also smaller pans for stewing and frying comprised additional equipment [4]. 

The kitchen equipment also included a rotating spit roaster placed above a fire, on 
which meat, poultry and game was roasted. Sometimes spits were placed one above 
the other or next to each other, and they were rotated by a mechanical drive from one 
point of the system of toothed wheels or transmission connectors. Preparing and serv-
ing meat roasted on a spit was a rare activity in the old times and reflected wealth and 
a peculiar privilege of the affluent. Additionally, it was a good way of preventing loss 
of fat and  retaining juiciness of meat.  

Variety of equipment, kitchen dishes and utensils for ages resulted from a level of 
affluence of households and therefore it conditioned variety of prepared meals and a 
number of people working in the kitchen [1].  

8   Kitchens with an Open Hearth and Ergonomic Quality of 
Houses 

Departure from open hearths lit on a bare ground and popularization of kitchen blocks 
may be considered as a significant achievement in a functional and spatial develop-
ment of houses and in organization of the kitchen workflow. The most important  
include: 

- designing special equipment for preparing warm meals – the kitchen blocks; 
- separating a room (however still multifunctional) – the kitchen; 
- enhancing heating conditions and venting smoke, regarding the fire lit on the 

ground; 
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- raising the working surface, enabling work in a standing position (however, still 
assuming a bending and stooping position when necessary); 

- a better organization of work around the cooking fireplace, for example by a proper 
arrangement of dishes and pots around the ventilation hood; 

- the beginnings of work mechanization and automatization, for example by apply-
ing a mechanical drive for rotating spit – roasters coupled with toothed wheels; 

- enhancement of nutrition values and aroma of prepared meals. 

9   First Kitchens with a Closed Hearth 

A direct contact with fire was necessary to cook dishes in pans or roast meat on a spit 
– roaster. In order to meet this requirement, from the fifteenth century people placed 
pots on heated coals or stones in an open hearth chamber in a stove. In order to de-
crease heat losses and to direct the heat, people started to line open hearths with stone 
or brick and encase them around their three sides, and further cover them with metal 
sheets. Such a system ensured, in comparison with open hearths, a better concentra-
tion of fire and heat (in consequence consumption of fuel and firewood was reduced) 
and fewer sparks in the interior (better fire safety). 

In the eighteenth century various rationalizing actions were taken to entirely close 
a hearth. A crucial improvement in this matter was a hearth by the French architect F. 
de Cuvillies (1735) called a “castrol range”, and also an outstanding economical range 
by an American physic B. Thompson, the count of Rumford (approximately 1800). In 
the castrol (pot) range by de Cuvillies a hearth encased around its four sides was cov-
ered with a thick sheet with holes, where pots were placed. According to a similar 
principle, special pots were placed in holes on a brickwork fireplaces by Rumford. In 
that kitchen, however, they employed a system of horizontal built up channels venting 
heat and flames from separate hearths to pots in the holes, which was a very innova-
tive solution for that time [3]. 

A “U” – shaped work surface in Rumford's kitchen enabled a comfortable and easy 
control of several dishes cooked at the same time in one place without covering long 
distances along the kitchen work surface. This arrangement can be considered a proto-
type of a „laboratory kitchen” designed only in 20. of the twentieth century.  

The above mentioned solutions were even in the nineteenth century applied occa-
sionally, mainly in palace kitchens and in kitchens of affluent townsmen. 

10   Cast – Iron and Steel Coal Stoves 

The development of industry made cast – iron and steel products more accessible and 
allowed their mass production. Since the half of the ninetieth century in more and 
more American and European countries households were equipped with the coal – 
fired kitchen ranges. They most frequently comprised an iron cubical body, with a 
system of burning inside similar to Rumford's system. Fire was burning on the grates 
inside a hearth closed with a door. Coal was used more often than wood, since it was 
burning longer and was more efficient energetically. Through the grates, ashes fell to 
a lower chamber in the range. Then it could be easily removed with a shovel through 
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the next door on the stove front body. Fire was distributed under the heating board 
through a system of channels, and smoke – via a pipe – connecter went to a chimney 
built of stone or brick. In the heating board, there were holes different in diameter, 
covered with stove – lids which to a large extent enabled regulation of the heating 
intensity.  

Coal stoves to a considerable degree improved conditions of lighting a fire, and 
enhanced conditions of work when cooking as well as enabled preparing more sophis-
ticated dishes.  

Transition from kitchen blocks, built from stone or brick with an open hearth, to 
coal stoves was also in accordance with the social and economic changes of that time. 
Industrialization of production and development of factories caused a dynamic expan-
sion of cities in the nineteenth century and migration of the rural population  from the 
countryside households with open hearths to cramped tenement houses equipped with 
coal stoves. Domestic ranges were of much smaller size than open fireplaces or 
kitchen blocks. Surface requirements in houses, restricting time free of work and also 
fire – fighting considerations provoked rationalized undertakings and made the 
kitchen work shorter, and as a consequence contributed to popularization of metal 
coal ranges in the kitchens [4]. 

Along with popular use of coal ranges with a closed hearth and stove – lids for 
placing pots, a way of preparing warm meals changed, too. An open fire disappeared 
from a kitchen and therefore a big pot (boiler) for preparing multi – ingredient soup 
disappeared as well.  Several smaller pots could be placed on a coal range, covered 
with lids (for keeping heat in) and also saucepans, frying pans and kettles were used 
freely. Quicker cooking processes were also important for shortening the time spent 
on the kitchen work in general.  

Arrangement of burners on a coal stove enabled preparing several meals at the 
same time and in different ways (boiling, stewing, frying, roasting, heating) and pro-
vided an easy control by one person only. Closing and isolating a side hearth consid-
erably improved thermal comfort in the direct environment, and channeling smoke 
eliminated iritating mucous membranes. A thermal and chemical microclimate in the 
kitchen was considerably enhanced and stabilized. Depending on size, a body of large 
coal stoves was placed on platforms, and the smaller ones just stood on metal legs. 
Thanks to this, a work surface was raised to a level of waist, ensuring work conditions 
in a standing position. Reaching both an oven and the hearth door and the ash con-
tainer in order to light and maintain a fire and clean chambers required bending, 
stooping, squatting and kneeling. These positions, however, lasted quite short time in 
relation to the whole kitchen work.  

Coal stoves were at that time a modern kitchen appliance which considerably 
changed a kitchen room and even appearance and arrangement of the whole house. 
Visually, however, they were treated as a kind of traditional furniture that has been 
known for ages. Mass industrial revolution enabled giving them various forms and 
visual values. Special designs emerged then employing decorative motifs known for 
ages, now applied in new forms of appliances resulting from new technologies. Cubi-
cal stove bodies were decorated with press – formed or cast ornaments with plant, 
geometrical shapes and figural motifs. Front doors were decorated with decorative 
hinges and handles, sometimes made of porcelain. Basic constructional elements were 
made of cast – iron or steel and frequently completed with tiny copper or brass  
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elements. The appliances were usually black. The situation changed at the end of the 
ninetieth century, when the technique of metal enamel became popular. Since then 
stoves were white and had smooth shiny surfaces, gaining a bit immaculately clean, 
„sterile” character deprived of decorative ornaments. Those simple geometrical forms 
without decorative ornamentation may be deemed the first signs of the future modern-
ism in 20. of the twentieth century.  

Metal coal stoves eliminated an open fire on stone or brick hearths. That, however, 
contributed to a considerable enhancement of work comfort in the kitchen and im-
provement of a general ergonomic quality of houses, for example by:  

- improving energetic efficiency during the cooking process (better directing of 
burning, less heat loss); 

- facilitating lighting, maintaining and putting out a fire; 
- easy and „clean” removing ashes, and easy keeping the household neat, clear and 

tidy; 
- channeling smoke out, without filling a house with smoke and polluting the air; 
- enabling work in a comfortable straight and standing position without need for 

long – lasting bending, squatting, kneeling, etc.; 
- better functional and spatial arrangement in a kitchen of a relatively smaller size, 

which enabled effective arrangement of kitchen workflow and introduction of 
other functional annexes; 

- diversifying types of warm dishes by use of various pots and pans of different 
sizes; 

- use of heat generated by coal stoves for other kinds of work in a household (iron-
ing, washing clothes, heating water for bed warmers, etc.); 

- use of heat for heating up water in appropriate containers meant for washing  
dishes, clothes and bathing; 

- integrating household members by influence of warmth emitted by stoves. 

11   Coal Stoves versus Gas and Electric Stoves  

The nineteenth century was an exceptional for implementing new techniques of pre-
paring hot meals and shaping types of kitchen appliances. Within a hundred years a 
transition occurred from cooking in a pot over an open fire, through coal ranges with 
a closed hearth and small pots and saucepans to stoves without a traditional fire, in 
which a heating medium was gas burning with a small flame, or electric burners in a 
form of solid disc elements powered by electricity. 

The first gas stoves appeared already at the end of the nineteenth century, and the 
electric ones at the beginning of the twentieth century.  However, the new cooking 
techniques became popular only after several dozen years. Hybrid stoves, which had 
some burners powered by gas and some placed above a traditional coal hearth, were 
still produced in the half of the twentieth century [4]. 

Although advantages of cooking on gas burners such as elimination of dirt, soot, 
and the kitchen work done with a tremendous amount of effort were soon appreciated, 
people still willingly used coal stoves for heating water, for washing, heating an iron, 
for bed warmers and wafer machines, for burning waste and rubbish and drying 
clothes and bed linen. Coal stoves  thus comprised multifunctional kitchen appliances 



412 P. Nowakowski 

supporting various household chores requiring a lot of thermal energy. Nowadays 
those chores are performed using separate specialized appliances.  

A coal stove was the only constant source of heat in a house during the heating 
season. Nowadays, the charm of burning fire can be admired only in a fireplace or in 
a barbecue garden. 

12   Contemporary Gas and Electric Stoves 

As it was mentioned, traditional coal stoves were not immediately supplanted by gas 
stoves. Gas as an alternative to coal source of energy for stoves has begun to be ap-
plied in England since 1830. Popularization of this energy medium occurred slowly 
for two reasons: a tremendous popularity of coal stoves and slow building gas net-
works (mainly in large cities). 

Cooking on gas again required an open fire, however its lighting, regulating and 
putting out became very easy – it was enough to turn an appropriate control button. 
Gas stoves considerably improved work comfort. Servicing of the appliance did not 
require much effort. It also enabled assuming a comfortable straight standing position, 
without a need for frequent bending and stooping. Gas eliminated all the necessary 
works connected with lighting a fire in a hearth.  

Electric stoves became popular nearly at the same time. They were first presented 
at a world exhibition in Chicago in 1893. Their widespread popularization however 
came after in 30. of the twentieth century. They owed their success and popularity to 
rapid electrification, a better than gas – supply service, and their use safety. Common 
use of gas caused a risk of poisoning, explosion of leaky gas fittings, and just sheer 
human neglect [2]. 

Free and immediate regulation of heating intensity considerably facilitated and im-
proved the course and intensity of thermal processing of food. It became possible to 
immediately switch over an intense boiling or frying function to a delicate warming 
up or stewing. 

Thanks to gas and electric stoves, time required to cook dishes became considera-
bly shorter. Other technical improvements in the kitchen overlapped the advantages 
concerning cooking time, for example running water (more and more frequently 
warm), sinks, and mechanical and sometimes electric household appliances. Mecha-
nization and automatization of household chores, and those performed in the kitchen 
in particular, had a considerable influence on the occurring social changes, and a life-
style, especially in circles of the middle class townsmen. Shortening and facilitating 
of household chores caused a mass resignation from servants, employed for perform-
ing painstaking kitchen duties described earlier in the paper. That period was also a 
time of women's emancipation and professional  activation. Former housewives and 
female servants could freely take up gainful employment beyond their households. 
Departure from a traditional fire at home caused giving up the integrating role of 
hearth also. 

Popularization of gas and electricity contributed to many improvements in individ-
ual households as well as a global economy. They included: 

- shortening the time of kitchen chores; 
- opportunity to work in a straight standing position; 
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- access to the source of energy without specialized service; 
- workflow nearly sterile, not spreading dirt and pollution; 
- freedom of regulation the intensity of heating, allowing to maintain nutritious 

values and a good taste of dishes; 
- opportunity to prepare more sophisticated and varied meals; 
- proceeding reduction of gas and electricity consumption (the environment –

friendly actions). 

13   Microwave Ovens 

An opportunity to heat food with electromagnetic waves was discovered by P. 
Spencer in the USA in 40. in the twentieth century. Microwave ovens were more and 
easier disseminated in households of the western countries only in 70. for technical 
and economic reasons. However, they still comprised an additional and secondary 
supporting heating medium in the kitchen, after the traditional gas and electric stoves. 
Microwaves provided an answer to a change of quality and pace of lifestyle. They 
allowed to heat (and sometimes grill) earlier packed and frozen multi – element dishes 
and compound meals. Common haste and lack of time (for household work and 
kitchen chores in particular) inspired the market answer to this sign of times in a form 
of a wide range of frozen food – both the whole dishes and separate ingredients, prop-
erly processed and ready for a nearly immediate consumption [2].  

Heating up an earlier precooked dish in a microwave is nearly effortless. Its time is 
limited just to a few minutes. Further, use of precooked dishes in the kitchen requires 
special equipment for its preservation and keeping at home. A more frequent use of a 
microwave is thus connected with a need for a bigger freezer.  

Dietitians, however, more and more frequently indicate poor nutritious values of 
food heated up by microwaves, and psychologists raise the alarm pointing to a disin-
tegration of families deprived of opportunities to spend time together also performing 
kitchen and general household chores. 

14    Summary 

Transition from a prehistoric bonfire lit with a tremendous effort on a bare ground to a 
microwave oven as a means of preparing warm meals reflects a general civilization 
development. Each new manner of cooking contributed to new distinct improvements 
to better conditions and shorter time of kitchen work. Until the half of the twentieth 
century these conveniences belonged to a trend of intuitive and rational ergonomics,  
where the main motivations for rationalizing actions were: 

- improving efficiency of cooking in the kitchen and decreasing consumption of 
firewood and energy; 

- shortening kitchen work time; 
- lowering effort and tiredness; 
- diversified menu; 
- tightening family bonds. 
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Since several dozen years within scientific ergonomics the following activities 
have been and should be taken: 

- a full and integrated facilitation of the whole kitchen workflow; 
- arrangement kitchen work in relation to gainful employment and various house-

hold chores; 
- activation all household members in the kitchen work; 
- change in perception of household chores and perceiving them as a pleasant way 

of spending free time. 

The contemporary kitchen reflects technological advancement in the world of roboti-
zation and informatization. However, a role of man in this world and their decreasing 
participation in the household chores reflects more serious social and cultural prob-
lems of civilized societies such as disintegration and atomization of families, anonym-
ity of behavior, unification, and globalization of menu and food (e.g. fast food), etc. 

Paradoxically, in the industrialized countries spending free time around an open 
fire promotes and supports tightening family bonds and make them easier, following 
the example of prehistoric people. Nowadays, camping at a bonfire and garden barbe-
cues belong to popular forms of spending free time. 
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