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6000-5000 B.C.
From 6000 years BC 

bricks appear to be sun-
dried stones shaped by 

hand. Copies of this have 
been found on the Iranian 

highlands. Cities have 
been discovered in Jericho, 
dating back 5 000 years 
BC. Clay was abundant in 

these areas.

1136
The earliest, reasonably 
reliably dated brick was 

discovered in 1980 during 
excavations on the mason-
ry grave of a countess of 
Holland. The stones are 

dated from 1136. 

1233
In Deersum, in the 
north of Sneek, a 
field oven dating 
from 1233 was 
uncovered during 

excavations.

Early 13th century
Bricks were processed on 
the ring wall around the 

castle in Leiden and the for-
tresses of Oostvoorne and 
Borssele also date from 
about the same time.

Stone sizes in the 
beginning

The first dimensions of brick 
stone matched the then 

usual size of tuff, about 35 
x 17 x 10 cm, these are 
called ‘Kloostermoppen’.
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Stone sizes 1350-1550
Brick sizes differ in the 

Netherlands. In Friesland, 
the brick was 22 x 10.5 

x 5.5 cm. In the north and 
east of the Netherlands, 

the larger dimensions were 
maintained longer, until the 
early seventeenth century.

Stone sizes seventeenth century  
(Image Hilversum town hall)

Along the Waal, the Maas and the Lek, the so-called ‘waalformaat’ 
of approximately 21 x 10.5 x 5.5 cm was created in the seventeenth 

century, which has been maintained to date. Numerous sizes and 
colors have been developed over the centuries, often regional. Some 

examples of brick sizes are:
- Brick of the Hollandsche IJssel (16 x 7.5 x 4 cm)

- Along the Leidse Rijn between Leiden and Woerden (19 x 9 x 4 cm)
- The Dordtse stone, also called Dordtse triplets (18 x 8.8 x 4.3 cm)

- Vechtsteen (21-23 x 10-11 x 4 cm)
- Hilversum format (22.5 x 10.5 x 4.2), this stone was used for the 

Hilversum town hall in 1928, designed by the architect W.M. Dudok.

1635
A patent is granted for one of the first usable machi-
nes in the Netherlands. It concerns the Dutch clay 

mill that serves to knead, crush and purify clay from 
roots and the like. Until the mid-nineteenth century, 

this remained the only technical aid.

Nineteenth century
Digging the clay, using only a 

spade and a wheelbarrow, was 
a hard, intensive job. The clay 
was excavated in winter and 

the clay mountain was “rotted” 
for about a year to allow plant 
remains to be decomposed.

1850
The first mold baking press was constructed 
by the American Esra Fink around 1850. 

Other well-known foreign companies in the 
field of mechanization of molds and brick 
and roof tiles were the firm Boulet & Co in 

Paris and Th. Groke from Germany.

1853
The first industrial stone 

press to gain widespread 
prominence was the 

press of the Englishman 
Henry Clayton. This 

was introduced in the 
Netherlands in 1853 at 
the exhibition of building 
materials in Amsterdam. 

1847-1867 
Johannes Aberson started a forge in 
Olst in Overijssel in 1847. He made 

all kinds of hardware, including for the 
brickworks along the IJssel, Rijn, Waal. 
In 1867 he presented his first horse or 
ox-driven mold press. The mold baking 

press had a production of 2500 
bricks per hour.

1868
First factory with a 

reasonably well-func-
tioning hassel oven, 
also called Waalo-

ven or improved field 
oven.

1868
Louis Borel in Hees-
wijk (Noord-Brabant) 
is building the first 
ring furnaces in the 

Netherlands.

1869
Jan van der Pot from Rotterdam 
is one of the first suppliers to 
offer refractory bricks. These 
stones come from a German 
factory. Later they are also 
imported from England and 

Belgium.

1869
In Germany, 423 ring furna-

ces are in use.

1875
Architect J.A. Van der 

Kloes first built barracks 
at the Dordrecht hospital, 
built from hollow brick the 
thickness of one and a half 

stone.

1880
The hollow brick is first 
produced by an extru-
ded press brick by the 
company Van Helder & 

Co in Dokkum.

1880
Dericks & Geldens in 

Druten first used the ex-
truder for profile bricks.

1893
Iron foundry L.J. 

Enthoven from The 
Hague manufactu-

res refractory bricks. 
The raw material 
was an intimate 

mixture of lime and 
sand to which clay 
was optionally ad-
ded. This stone be-
came refractory by 
using water vapor 

and hot gases.

1890-1910
Due to architectural 
influences such as 

during Art Nouveau, 
around 1900, in 

addition to solid co-
lored brick, facade 
decorations were 

formed by applying 
glazed stone. 

1894
One of the first real 

artificial drying installa-
tions in the Netherlands 

was built at Waal 
Steenfabriek in Haaf-
ten. It was a drying 

tunnel after a German 
design by Möller & 

Pfeifer.

1885
J. van de Loo built a 

special oven for glazed 
bricks in the Nether-

lands, probably one of 
the first furnace builders 
in De alle. From this time 

on, this type of stone 
was used in decorative 

masonry, including 
above window frames, 
sometimes together with 
yellow and other colored 
fired or glazed stones.

1898
The Austrian Chr. Czerny 
presents the first succes-
sful drying press. Diffe-
rent types of clay can 
be mixed with minimal 
amount of water being 

added.

Around 1900
In the spring, the grass was removed 

from the clay hills. They added water and 
made a mud bath in which the workers, 
the ‘mud makers’, had to crush the clay 

with bare feet. This also happened when 
it had frozen in the morning. Later they 

tried boots, but they got stuck in the clay, 
so they kept working on it with bare feet.

1907
The excavator was advertised from 

America. This steam engine had a dred-
ging depth of six meters. The machine 
had a capacity of fifteen m³ per hour. 
The machine was placed at the top of 

the clay pit and it raised the clay.

1909
There are various ovens in 

which refractory bricks can be 
produced in the Netherlands.

1909
A total of 34 existing ovens in 
the Netherlands, of which 32 

are ring ovens.
1909

The first tunnel oven in the 
Netherlands is put into

 operation.

1911
The first zigzag 
oven is put into 

use by the Terbeek 
brothers in Alber-
gen near Almelo.

1910
The demand for pavers is 
increasing due to the use 

of motorized vehicles.

1915
(Image of Flameoven)

J.J. Wening from IJsselstein builds 
the first flame oven in Utrecht. The 

oven consists of 26 rooms.

1920 to 1945
After 1920 the financial 
conditions in the Nether-

lands became less rosy. As 
a result, hourly wages were 
reduced, resulting in a strike. 

This crisis lasted until just 
before World War II. During 
that time it was not economi-
cally justified to mechanize.

1920
Research by Prof. dr. Dr. H. Seger has developed a 

method to determine the melting point of different types 
of clay. This research was done with so-called “Seger” 
cones of different types of clay, truncated from above, 
6 cm high. Depending on the shape changes of the 
cone at a certain temperature, values ​​were set for the 
practice of baking stone. Because of this knowledge, 
the first ovens for pavers were developed in which 

90% of the baking met the hardness desired.

1926-1973
The crisis of the 1930s and the 
Second World War caused a 
stagnation in the construction of 
tunnel ovens. After the war, the 

tunnel kiln became very popular, 
mainly because of the fast pro-
duction time during the recon-

struction. After 1973, when the 
energy crisis played a role, the 
low fuel consumption compared 
to the other ovens was a major 

advantage.
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1936
Total 374 ovens in the Nether-
lands, of which 185 were ring 
ovens and 91 flame ovens and 
the rest periodic ovens (mainly 
field ovens) and a single tunnel 

oven.

1948
In the Netherlands there 
are 33 field ovens, 182 

ring ovens, 88 flame 
ovens and 15 other 

ovens.

1950
After 1950, know-

ledge about the arti-
ficial drying of bricks 

increased significantly. 
This was made pos-
sible by many studies 
and experiments in 
different countries.

1955
Horses are being 

replaced by bulldozers, 
forklift trucks and electric 
trolleys (with overhead 
wires), which transpor-
ted stones on a narrow 
gauge track. The diesel 
engine also made its 

appearance, wheelbar-
rows were fitted with 
pneumatic tires and 

labor operations were 
“clocked”.

1959
First test 

firing of a ring 
furnace at 

the Scholwin 
estate.

1970
The first brick strip 
is developed and 
frequently used 
in interiors in the 

fashion of the time.

1979
110 brick factories in 

the Netherlands.

1985
65 brick factories in 

the Netherlands, down 
from 45 brick factories 
since 1979 caused by 

the Suez crisis.
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Commodities
The raw material for the brick industry is clay. It consists 
of a mixture of loam (silicic acid alumina) with various 

powdery and other substances. Some types can be used 
directly for the manufacture of brick, others are first mixed 

with other materials.

Types of clay
Overall, we can distinguish two main groups: oily and 
lean clay. If the clay content in the clay is high, then it is 
called oily clay. If the composition contains a lot of sand, 

the clay is poor.

Common colors
In addition to clay or clay and sand, many substances 

affect the baking, such as iron, lime, glimmer, feldspar, py-
rite, phosphoric acid, manganese, magnesium and various 

salts. The quantity, the ratio to each other and the grain 
size also influences the final result.

Problems in the clay composition
Too high in iron content can make the clay so meltable that 
it is difficult to get a good baking. Coarse lime parts in the 

form of shells can also be harmful. During the firing pro-
cess, these parts can increase significantly in size so that 

the stone cracks.

Brick making process
Two properties of clay together form the basis for the manu-
facture of brick. The first is that the clay takes on any shape 
in a moist, doughy state and then retains it. This is called 

plasticity, malleability or formability. The second property of 
moist clay is that plasticity disappears once the clay dries 

and hardens. The baking process uses a lot of heat, which 
changes the structure of the clay.

Forming bricks
The oldest method of brick formation is the mold contai-
ner. Depending on the size, the mold container usually 
consisted of six compartments. The mold container was 
first wetted and then sprinkled through the sand with dry 

sand that adhered to the walls and bottom of the container. 
Because of the sanding, the clay, which was applied with 

force, did not stick when depositing the mold.

Brick kilns
Brick kilns were fired with wood or peat and later with 
coal. Natural gas was not used as fuel until the early 
1970s.

Meiler
The oldest ovens were so-called “meilers”. The bottom of 
a meiler consisted of a flat layer of flat baked or unbaked 
stone. The bricks to be fired were then stacked on their 
sides with recesses for the fire. The heap of stones was 

covered with a layer of fired stone, after which everything 
was sealed with clay. As a final cover against heat loss, 

sods, turf and sand were used.

Field oven
A second type of brick kiln was the field kiln. This was a 
periodic oven, that is, it was filled and fired. When the 

bricks had been fired, cooling and emptying followed; so 
there was no continuous baking process. A disadvantage 
was that stones of very uneven hardness came out of this 

oven.

Location of brick kilns
Initially, the bricks were fired near the structure. Later, every 
village or town (if clay was reasonably available) had its 

own brickyard. 

After-press of bricks
Some stones, such as refractory bricks and clinkers, have 
high density requirements. Therefore, hand-formed stones 
were pressed. The first napersers had a capacity of ap-

proximately 300 bricks per hour.

Baking ovens
In the large stone kilns, coal, later petroleum and natural 

gas were used as fuels. To achieve a more uniform quality 
and a continuous baking process, different types of ovens 
were developed from the end of the eighteenth century.

Waaloven
Jan Peter Hasselo was one of the first to look for an al-
ternative to traditional ovens. In 1868 he developed a 

reasonably well-functioning hassel oven in his factory “De 
Overmarsch”, also called Waaloven or improved field 
oven. It had five compartments, one of which could be 
used to sprinkle with new green stone to be fired during 

the baking process. This was the first step to the continuous 
baking process.

Ring oven
An improvement on the walnut oven was the ring oven. It 
was developed by the Berlin engineer F. Hoffmann and 

the city architect A. Licht ban Danzig. Due to the increase 
in the number of compartments, the gap between the 

already fired stone in the first sub-compartments and the still 
raw stone in the latter increased. As a result, the working 
conditions for the workers improved, after all, the stenn in 
the first compartments had longer to cool down. But the 
most important innovation was that the warm air from the 
already baked stone was used up for the not yet baked 

ones. This also saved 60 to 70% of the fuels.

Zigzag oven
A variant of the ring oven was the zigzag oven, also 

known as a meander oven. It was designed in 1868 by 
oven builder Jacob Buhher from Constance. The principle 

was the same as the ring oven, except the fire moved 
through the compartments. Fans were also used to speed 

up the firing process.

Flame furnace
A major disadvantage of the ring kiln was that only a small 
percentage of pavers were sorted; 85% was facing brick, 

10% interior wall brick and only 5% clinker. The flame 
furnace has been developed to increase the percentage of 

clinkers that can be used as pavers.
An over temperature burning process resulted in an even 
temperature distribution and therefore a better quality ba-

king product. It was also possible to fire harder, which was 
required for the manufacture of pavers. Initially, they only 

made clinker bricks, and later when overproduction threate-
ned, bricks were also produced. The production ratio was 

approximately 90% pavers and 10% masonry stones.

Tunnel oven
The tunnel oven was designed in Denmark by Otto Bock. 
The principle was an enclosed oven, in which the bricks 
on fireproof wagons on rails were driven through the tun-

nel. Located in contrast to a permanent place. The wagons 
loaded with stones move around the fire. The advantage 
of this oven was that only a small part of refractory mate-
rial had to be built. At the same capacity, the dimensions 
of the furnaces were much smaller than those of a ring 
furnace. Working conditions were much better, loading 

and unloading took place outside the oven space. Perhaps 
most importantly, the firing period lasted only two to three 

days against three to four weeks in a flame furnace.

Smothering bricks
The braising technique is very old. This may be 
a technique that the Greeks were already using. 

Wood or coal is added after baking the brick in the 
oven. The already baked stones were then smoked, 
as it were, in the smoke of smoldering branches or 
coals. The oven is closed properly, so that no more 
oxygen can enter. The color of the brick then turns 

bluish black.
Probably the beautiful black color of the red Greek 
dishes was based on this technique. One of the 

earliest applications of braised bricks can be found 
in a 1987 farm “Boersberg” located in Oudewater.

Glazed brick
Color by glaze on pottery was formed by a paste of 

white-fired earth that was smeared on the front. Depending 
on the desired color, metal oxides were sprinkled on and 
glazed with lead glaze (lead oxide). Copper oxide beco-
mes a shepherd group on white firing clay and dark green 
on red firing clay. The colors dark brown, purple to black, 
are caused by manganese oxide. Red to brownish red, 
by glazing directly on the red firing clay, or adding iron 

oxide. Bright blue due to cobalt oxide. Yellow by glazing 
only the white firing layer of clay, or by adding antimony.

Refractory bricks
There are no known locations of refractory clay in the 

Netherlands. More or less shrink-free stones or loam stones 
were made here. The raw material was a mixture of oily 

and sandy clay and brick grit called chamotte.

Hollow brick
The hollow brick is created by making holes in a solid 

brick. The holes in the hollow bricks were initially drilled by 
hand. The use of hollow stones was welcomed for hygiene 
reasons. The wallpaper, among other things, could then be 
glued directly to the wall with this drier construction. Pests 
had no chance to crawl behind the wallpaper with the 

lack of batten work.

Montant, well and chimneys
Many types of profiled stones have been produced over 
time, such as the “montant stones”, used for church win-
dows, the curved or tap-shaped “well stones, for water 

wells and so-called” chimney stones “for factory chimneys.

Knee (tree) stone
A special profiled stone was the ‘knee tree’ stone, which 
was approximately 30 cm high and had a diameter of 

approximately 5.5 x 10 cm. Initially, this stone was made 
in natural red and was used in South Holland and Utrech 
livestock stables as a partition between the ‘plating’, on 
which the cows stood or lay, and the feed alley. Later, 

these stones were also available smothered.

Partial or paving stone
These are essentially no different from ‘ordinary’ brick, 

but then applied lying on the flat side. They were mainly 
used for paving stables and wet areas of farms and small 

workers’ houses.

Attic stone
Around 1876, terracotta stones were placed as vaulting 
stones between beams of wood or iron. They were made 

by R. Dennet & Co in London.

Pavers
After 1910 enormous amounts of pavers were needed to 
adapt the roads to the expansion of motorized traffic. To 
this end, the flame furnace was developed to bake bricks 

with a hardness necessary for be use as pavers.

Combed stone
Around 1925 brick was used for facades with a horizontal 
ribbed surface. These stones were called combed stones 
and were used until well into the 1950s in various colors 
from yellow-orange to brown, purple and dark red. With 

the help of a steel wire, peel off a thin layer from the surfa-
ce of the clay strand. If the clay was processed fairly stiffly, 

this typical syrup structure was created.

Brick slips
Brick slips are, as it were, slabs of stone the size of a 

brick. In the beginning, mainly hand-molded bricks were 
imitated to evoke a nostalgic atmosphere in the interior. 
Today, the brick slips are also used on exterior facades. 

The current strips are 23mm thick.


