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The Allschwil and Laufen tileworks (Canton
Basel-Landschaft) - some historical and scientific aspects

MARINO MAGGETTI und GIULIO GALETTI
Departement of Geosciences, University, CH-1700 Fribourg

Im Rahmen dieser Arbeit wurden 95 Dachziegel der Pas-
savant - Iselin Ziegelei (PIC) und der Aktienziegelei (AZA)
wn Allschwil sowie der Ziegelei in Laufen chemisch und mine-
ralogisch - petrographisch untersucht. Die Geschichte dieser
Fabriken wird summarisch vorgestellt. Das Probenmaterial
besteht aus Zufallsfunden an der Oberfliche, deren Zuweisung
zu ewner bestimmten Ziegeler auf Grund der Firmenbezeich-
nung eindeutig ist. Auf den Ziegeln konnten fiir PIC sieben,
fir AZA drei und fir Laufen finf unterschiedliche Firmen-
bezeichnungen eruiert werden, die auf Grund der eingebrann-
ten Jahreszahlen mehrheitlich in den ersten Jahrzehnten des
20. Jh. zum FEinsatz kamen. Die Allschwiler Ziegelwerke
maschten oligozine marine Mergel mit jingeren entkalkten
Loess-Ablagerungen des Quartirs. In Laufen war aber kein
Loess vorhanden. Hier wurden kalkdarmere und kalkreichere
Schichten des Oligozdins gemischt. Die makroskopischen und
mikroskopischen Untersuchungen zeigen  unterschiedliche
Grade der Durchmischunyg. Die Laufener Ziegel konnen
chemisch gut von denjenigen aus Allschwil differenziert wer-
den, beispielsweise auf Grund ihres hohen Chromgehaltes.
Dies gelingt nur schwerlich bei beiden Allschwiler Produk-
ten, was nicht erstaunt, da thre Rohstoffe aus eng benach-
barten Gruben stammen. Die 95 Dachziegel unterscheiden
sich  chemisch  deutlich von den bisher untersuchten 277
schweizerischen Dachziegeln.

Ce travail présente les résultats d’analyses chimiques,
minéralogiques et pétrographiques effectuées sur 95 tuiles pro-
venant des tuileries Passavant-Iselin (PIC) et Aktienziegeles
(AZA) a Allschwil et de la tuilerie de Laufon. Un bref aper¢u
historique de ces usines est présenté. L’ensemble étudié se
compose de découvertes fortuites en surface, qui sont claire-
ment attribuées a une tuilerie spécifique en fonction du nom
de l’entreprise. Sept noms d’entreprises différents pour PIC,
trois pour AZA et cing pour Laufon ont pu étre identifiés
sur les tuiles, dont la plupart ont été utilisées dans les pre-
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maéres décennies du 20e siécle en raison des dates de cuisson.
Les tuileries d’Allschwil mélangeaient des marnes marines
de I’Oligocéne et des dépots décarbonatés du Loess (Quater-
naire). La tuilerie de Laufon utilisait des couches de 1’Oli-
gocene avec différents taur de carbonates, car le Loess fai-
sait défaut. Les examens macroscopiques et microscopiques
montrent divers degrés de mélange. Les tuiles de Laufon se
différencient chimiquement de celles d’Allschwil, par exem-
ple grace a leur forte teneur en chrome. Par contre, les deux
produits d’Allschwil sont plus difficilement séparables, ce qui
n’est pas surprenant puisque leurs matiéres premiéres prove-
natent de gisements situés a proximité. Les 95 tuiles dif-
ferent chimiquement des 277 tuiles suisses ezaminées jusqu’a
présent.

In this work, 95 roof tiles from the Passavant-Iselin (PIC)
and the Aktienziegelei (AZA) tileworks in Allschwil and the
tilework in Laufen were chemically and mineralogical-petro-
graphically examined. The history of these factories is pre-
sented in summary. The sample material consists of ran-
dom finds on the surface, which can clearly be assigned to
a specific factory based on the company name. Seven dif-
ferent company names for PIC, three for AZA and five for
Laufen could be found on the tiles, most of which were used
wn the first decades of the 20th century as shown by the fired-
in years. Both Allschwil tileworks mized Oligocene marine
marls with Quaternary decarbonated Loess sediments. In
Laufen, however, there was no Loess. Here Ologocene lay-
ers with different lime contents were mized. The macroscopic
and microscopic studies show variable degrees of mixing. The
Laufen tiles can be chemically differentiated from those from
Allschwil, for example due to their high chromium content.
This is difficult to achieve for both Allschwil products, which
18 not surprising since their raw materials come from open
pits in close proximity. The 95 roof tiles differ chemically
from the 277 Swiss roof tiles examined so far.

124



SFSN-FNG Bull. Soc. Frib. Sc. Nat. - Vol. 112 (2023)

Introduction

The present work follows the research of MAGGETTI/GALETTI [MAG20,
MAG22]. In 2020, 129 tiles from the brick- and tileworks of Corbiéres, Diidin-
gen and Le Mouret, all situated in the Canton of Freiburg, were examined for
their chemical, mineralogical and petrographical composition (Fig. 8.1). Our
2022 paper focused on the same aspects of 148 roof tiles from nine Bernese
tileworks. We now show and discuss 95 roof tile analyses from Allschwil and
Laufen (Tab. 8.5).
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Figure 8.1: Localization of the brick- and tilefactories from Allschwil and
Laufen and of the 12 factories whose products were analysed by MAGGETTI/-
GALETTI [MAG20, MAG22]. The three main raw materials are highlighted
with different colours. Map (c) Wikipedia (accessed 2023,4,30). Graphic edit-
ing MARINO MAGGETTI.

Geology, history and cartography

This section is primarily based on printed sources and published specialist
literature. Archives were not consulted due to time constraints.

Allschwil (Canton Basel-Landschaft)

The history of the tile production in the Basel region has been outlined by
WULLSCHLEGER [WUL31| and FAssLER [FAS93]. For the persons involved
see BIRKHAUSER [BIR97]. In the following we deal with two of these brick-
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and tileplants, namely the so-called PIC (production 1878-1975) and AZA
(1897 7-1975) factories.

Figure 8.2: Aerial view of the brick- and tileworks in the Allschwil-Miihleweq
area. View to the northeast. Photograph WALTER MITTELHOLZER. Facto-
ries: (1) «Passavant-Iseliny (PIC), (2) «Aktienziegelei Allschwily (AZA), (3)
«Kaminwerk Allschwily, (4) «Tranzery, PIC and AZA open pits (5). (¢) ETH
Zirich Library, image archive, LBS MHO03-1556, Dating 1918-1937. Public
Domain Mark. http: //doti. org/ 10. 3932/ ethz-a-000492570 .

Short history of the PIC factory

In 1878, HANS FRANZ (VON) PASSAVANT (1845-1909) founded in Allschwil
the first mechanical brick and tile factory of the region (Fig. 8.2). PASSAVANT
had previously worked in his parent’s bank and married 1874 ANNA MAR-
GARETHA ISELIN (1855-1935; (http://www.stroux.org/patriz_f/vnQV_r.
pdf). The full name of the company was «Thonwaarenfabrik Allschwil Pas-
savant-Iseliny (SHAB 23.6.1883), hereinafter referred to as PIC. The factory
was about 1.5 to 2km away from the city of Basel, its main sales area, and
had, like the younger AZA (see below), no rail connection. In the early hours
of Monday, August 11, 1881, a fire destroyed the ring kiln and the drying
facilities (NZZ 8.11.1881). The plant was immediately rebuilt. The company
advertised at the 1883 National exhibition in Ziirich with bricks and tiles of
all kinds as well as many stoneware products (Fig. 8.3). PIC employed at that
time 200 workers and was the only stoneware factory in Switzerland [HARS3,
111]. A heated debate about the interlocking roof tile designed by PIC took
place in 1884 [PAT84, RUHS84a, RUH84b, RUHS4c|. On November 29, 1884,
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the BASLER STADTBUCH reported from the 1884 exposition of the «Union
centrale des arts décoratifsy in Paris that «Die Thonwaarenfabrik Allschwyl
(Hans Franz Passavant) hat in Paris einen antiken Ofen ausgestellt, ... wofiir
sie mit der bronzenen Medaille ausgezeichnet wird» (The Thonwaarenfabrik

Allschwyl (Hans Franz Passavant) exhibited an antique stove in Paris, ...

which it was awarded the bronze medal).

In 1885, the company had four
ring kilns. In 1891 PIC took part
in the first «Gewerbe- und Indus-
trieausstellung» of the canton Basel-
land (LNS 5.9.1891). The com-
pany patented in 1896 several closet
types under the Latin designations

for

1435. Thonwaarenfabrik Allschwil
(B.-L.), Passavant-Iselin, Basel.

Backsteine — Ziegel — Bauverzierua-
gen — Steinzeugréhren — Flur- und
Trottoir-Platten im Park — Chemische
Gefisse — Glasirte und unglasirte Stein-
zeug- und Thon-Waaren im Gebiude.

«NON OLET», «ARGO», «PRO- DThC;_nwufenfaggk gegr. 137% —
_ ampfm. 100 . — 200 Arbeiter.

FUNDUM», «VORAX» and « TAR — Spezialitit: Sehr harte Blend- und
GED CLOSET » (SHAB 26.3.1896). Hohl-Steine, weiss und roth — Glasirte
Steinzeugfabrik der Schweiz — Stein-

fine sense of humor and his High-
school Latin. PIC changed its
name in 1898 to «Thonwaarenfab-

zeugartikel fir Wasserleitungen, Cana-
lisationen, Abtritte, chemische Gefisse
und Hahnen — Steinzeug-, Flur- und

Trottoir-Platten Extra feuerfeste

rik Allschwil Passavant-Iselin & Cie» Steine. Siehe Gr. 18¢, 19 /.
(SHAB 14.3.1898). PIC was busy
advertising early on, for example in  Figure 8.3 Advertisement  in

the German Thonindustrie-Zeitung
(1884, 416) or in several Swiss news-
papers (NZZ 27.10.1882, FAN 26.5.1883, LBP 11.10.1884, LJ and BN
16.2.1892). In 1890, PIC advertised itself as the only brick factory with
full winter operations and an annual production of 10 million pieces (NZZ
3.11.1890). Due to the poor construction situation, brick and tile produc-
tion had to be reduced by half to two thirds at the beginning of the 20th
century. In 1901 only 11 to 12 million pieces could be manufactured and
sold (NZZ 31.1.1902). At the time, PIC was probably the most important
factory in western Switzerland. A fire destroyed the factory completely in
1903. It was quickly rebuilt and modernized. The company was converted
into a joint-stock company in 1920 and took the name «Passavant-Iselin &
Cie. Aktiengesellschafty (SHAB 8.5.1920). A new tunnel kiln, which was put
into operation in the 1960s, caused serious damage to the fruit trees and the
death of 35 cows of the nearby «Paradies» farm due to high fluorine emissions
(BT 10.4.1980, DB 11.4.1980). The foreseeable exhaustion of the clay pits
and the falling demand for building ceramics led to the closure of the factory
in December 1975, after almost 100 years of activity. Already in 1974 sales

HARDMEYER-JENNY [HARS83, 111].
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fell by 15% and for 1975 another 15% had been expected (DB 21.9.1975). At
that time, 75 people were still employed in the factory.

85, %95 © &
0o 0,9 _

Rupelian Terrace Loess Alluvium Waste Open pit
marls deposits loams deposits

Figure 8.4: Simplified geological map from ScHMIDT/HINDEN [SCHO7,
Fig.33]. Dark green = «Mdsliy grove. 1 = PIC, 2 = AZA tileworks. Drawing
MARINO MAGGETTI.

Short history of the AZA factory

The founding year of the mechanical factory «Mechanische Ziegelei Allschwil
F. Rothpletz» is unclear: 1897 [FAS93, 55] or 1899 (NZZ 7.12.1902; [ROL07,
80]). On november 26, 1902, it became a stock corporation, took the name
«Aktienziegelei Allschwily (AZA) and had its registered office in Allschwil
(SHAB 20, 425, 2.12.1902, p. 1697). In 1905, the first double tunnel kiln in
Switzerland was installed. The company had repeatedly serious arguments
with the staff (GR 19.1.1909; 18.2.1910). In 1912, the subsidiary factory
«Kaminwerk Allschwily» (chimney factory) was affiliated, in which brick and
tile waste was used to make chimney bricks (Fig. 8.2). 1918, both plants were
taken over by the «Ceramic Holding Laufen». Up to this date, tiles were only
made in the summer months. In 1921 the factory employed 200 people and
had an annual output of 18 million tiles. Production ceased in 1975.
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Geology

The local geology is well known
thanks to the brick/tile open pits ‘rrace deposits (sand, conglomerate)
|GUTZ94, ROL07, SCHO7, STRO7,

BAU28, HES55, FIS64|, [PET69,
fig.1], [ZOL91], [MUM97, 47-48|,
the geological mapping [SCHO7,
WIT70, FIS71, BIT84, BIT88| and
the boreholes [CHR24] [FIST1, 41- | op.. -
44] [BITSS, 58-61] [SCH24] [HOT28|. | (sandstone,

The factories exploited two raw | ™ah
materials in their open pits, namely
Rupelian marls and loess loams
(Fig. 8.4). The former, known as
Septarian clays, Meletta marls or
«Blaue Letteny (Blue loams) were
deposited in the Upper Oligocene 0m
(Late Rupelian) and form the sub-
structure of the pits (Fig. 8.5). Figure 8.5: Simplified geological pro-
According to the drillings, these file of the Allschwil open pits after
marls reach a thickness of 350- FISCHER [FIS64, Fig.1]. Drawing
400m [FIS71, 16-17]. Above this ma- MARINO MAGGETTI.
rine sediment lies the continental flu-
viatile Pleistocene «Jiingerer Terrassenschottery (Younger Terrace Gravel). It
consists of a conglomerate with crystalline elements from the Alps and the
Black Forest. Finally, several meters thick Pleistocene Loess marls and loams
crop out on top. GOUDA [GOU62, 183-195] distinguished an older (Riss II
glaciation) and a younger (Wiirm glaciation) layer.

The marine Rupelian marls contain 25-35% Ca-carbonate [SCHO7, 55|,
while the Loess has layers with low (ca. 1 wt.% = Loess loam) or high (28-35
wt.% = Loess marl) CaCO3 [GUTZ94, 638-639] [SCHO7, 54].

According to GUTZWILLER |[GUTZ94, 637-639], ScuMIDT / HINDEN [SCHO7,
53|, STRUBIN [STRO7]|, ROLLIER [ROL07] and PETERS [PET69, 392]|, the PIC
and AZA factories mixed the Rupelian marls with the Loess loams. The Ca-
rich Loess marls were not used. A striking feature of the Loess loams, espe-
cially of the lowermost 4 m thick layer, is the abundance of up to hazelnut-
sized iron- and manganese-rich concretions [GUTZ94, 637-638]. These loams
are very rich in quartz (48-50 wt.%, [PET69, 397]) and practically free of
carbonates. Table 8.6 shows the mineralogical, granulometric and chemical
compositions of the PIC roof tile pastes DZ and DZU. Unfortunately, in the
case of paste DZ, the author [PET69]| did not state whether it is the tradi-

Loess (loam, sand)

il

10 m

S5m
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tional 1 : 1 mixture [SCHO7, 56| or whether it has been changed since then.
The younger paste DZU, on the other hand, is a blend of 42 wt.% Loess loam,
26 wt.% Rupelian marl and 12 wt.% Opalinus clay [MEY84, tab.3].

|

R
W) T
“ "N N\ 7 QNS RRER ) -
Bl ) \Holgakeitons? -
L b - e -
N R

Figure 8.6: Factory buildings and open pits on the 1882, 1918, 1928 and 1945
editions of the "Topographic Atlas of Switzerland to the scale of the origi-
nal mappings” (so-called SIEGFRIED atlas) map 1 : 25’000 (sheets 1 Basel-
Allschwil and 7 Therwil), and the 1955 and 2023 editions of the National map
of Switzerland 1 : 25’000 (sheets 1057 Basel and 1067 Arlesheim). Numbers
as in Fig. 8.2. (¢) swisstopo. Graphic editing MARINO MAGGETTI.

Extraction of the raw materials

The evolution of the extraction over time in the Allschwil region can be
followed very nicely using the various editions of the so-called SIEGFRIED
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map (Fig. 8.6). According to the first edition in 1882, the pit was opened on
the north-eastern edge of the small «Mosli» grove and was made accessible by
a small road. The second edition of 1894 differs insignificantly from the first,
while the third edition of 1898 shows a much larger open pit. Surprisingly,
the AZA is missing from this edition, a sign that it cannot have been founded
as early as 1897 — provided that the topographer/cartographer has done his
job correctly. In 1918 two neighbouring pits can be seen, namely that of the
PIC (1), which was newly built after the fire of 1903, and that of the AZA
(2). The «Kaminwerk Allschwily (3) and the «Tranzer» factories (4) are also
mapped. In 1928 the original «Mosli» grove had completely disappeared. In
1945, the vegetation conquered the abandoned pit areas, and gone again in
1955. In 2023 the disused pits lie as a green island between the houses.

Laufen (Canton Basel-Landschaft)

Laufen belonged to the canton of Bern until 1994 when it became a part
of the canton of Basel-Landschaft due to the formation of the new canton of
Jura.

History of the Laufen factory

On July 4, 1892, three gentlemen founded, together with a Basel shareholder
group, the mechanical brick and tile company «Thonwaarenfabrik Laufen»
based in Laufen (SHAB 19.7.1892). The location of the new plant was well
chosen, for it was very close to the railway, i. e. the Basel-Delémont line,
opened 1875 [MAT42, 9], to water ressources (Birs river) and to excellent and
extensive clay deposits that had long been known [GUT94a, GUT94b, DES95,
STO96]. The development of this company is well documented [BUH39,
AN43, GER92|]. Therefore, the following short informations are limited to
the coarse ceramic aspects, i. e. the roof tile production.

The factory building, the connection to the railway, the cable car over the
railway line to the open pit and the hydroelectric plant on the Birs were
put into operation at the end of April 1893. On the 1893 first edition of the
SIEGFRIED map, the river Birs (1), the Birs canal (2) and the tile factory (3) as
well as the clay pit (4) are clearly visible, but the cable car is missing (Fig. 8.7
left). With plant 2, built in 1898, the production of other types of tiles and
of drainage pipes was started. The company was present at the KABA 1899
(Bernese cantonal industrial and commercial exhibition) with a pavilion (DB
9.9.1899, TATBO 10.8.1899). The cable car (5) appears together with plant
2 (6) and a large pit in the second edition of 1904 of the SIEGFRIED map
(Fig. 8.7 left). The third edition from 1916 shows the extent of the main pit
and a new smaller pit on the west slope of the «Rebackery (Fig. 8.7 left).
In 1918, the AZA and the Tranzer factories were acquired, and in 1919 the
«Kaminwerk Allschwil» (see previous chapter). Roman roof tiles have been
found in the clay pits, possibly suggesting a Roman tile manufacure (GOTB
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Figure 8.7: Location of the factory buildings and changes at the extracting sites
on the 1893, 1904, 1916, 1925, 1938 and 1955 editions of the SIEGFRIED
map 1 : 25’000 (sheet No. 96 Laufen), and the 1994 and 2021 editions of
the National Map of Switzerland 1 : 25’000 (sheet No. 1087 Passwang). (c)
swisstopo. Graphic editing MARINO MAGGETTI.

13.5.1908). The company name was changed to «Thonwarenfabrik Laufen
A. G. / Tuilerie mécanique de Laufon S. A.)» on February 26, 1920 (SHAB
26.5.1920). In 1924, Plant 3 was built for the manufacture of interlocking tiles,
making the company the largest manufacturer in Switzerland in this sector
(Fig. 8.7 left, 1925, no. 7). At that time it sold an average of 5.5 million inter-
locking tiles per year. A subsidiary compagny «AG fiir keramische Industrie
Laufen (SA pour l'industrie céramique Laufon)» was founded on November
26, 1925 (SHAB 18.1.1926;|GER92, 129]) to alleviate the consequences of the
overproduction of bricks and tiles that was emerging throughout Switzerland.
Fine ceramic objects, such as wash and rubble basins, were manufactured
in the new factory. In 1930, the tile company patented the JURA roof tile
(SHAB 30.3.1930). The building of the new company appears on the 5th
edition (1938) of the SIEGFRIED map as a large edifice (8) in the former «Re-
backer» pit area (Fig. 8.7 right). The last SIEGFRIED edition (1955) shows its
enormous enlargement (Fig. 8.7 right).
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On January 9, 1942, the government of the canton of Bern granted the
company, together with the «Sandoz A.-G. Basel» and the «Aktienziegelei
Allschwil», a mining concession for the exploitation of coal deposits in the
Simmental, canton of Berne. During the wartime the brick- and tilewoks
were obviously looking for a substitute for foreign coal. The joint concession
was granted on April 1, 1942 by the «Bergbau Schwarzenmatt A.G.», a newly
founded mining company based in Boltigen im Simmental (SHAB 23.4.1942).

Figure 8.8: Detail from the aerial view of the «Keramik Laufen AG» (1) and
the brick-and tileworks Laufen (2) buildings (10.09.1964). (¢) ETH Zirich
Library, image archive, Photograph: Comet Photo AG (Zurich) / Com_ F64-
03998 / CC BY-SA 4.0. Public Domain Mark. http: //dot. org/ 10. 3932/
ethz-a-000055744 .

In 1949, the «AG fiir keramische Industrie Laufen» put a new production
line in operation for porcelain isolators. In 1966, the old plants 1-2 were
demolished and a new brick and tile factory was built southeast of the railwas
line. Plant 3 was demolished in 1978 (Fig. 8.7 right, 1994). The Birs canal
has vanished, the old buildings were put down and replaced by residential
buildings, the new brick factory (9) was installed in the main pit and the
building of the «AG fiir keramische Industrie Laufen (SA pour lindustrie
céramique Laufon)» has expanded again (Fig. 8.8). The current situation
(2021) with a still producing tile factory belonging today to the «Ziircher
Ziegeleien AG» is shown in Fig. 8.7 right.
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Geology

The local geology has been studied by many scholars [ZEL07], [KOC23,
8-11], [BUX36, KOC36]. The extracted raw material in the «Saalfeld» pits
south of Laufen are the Rupelian «Meletta» layers.
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Figure 8.9: Location of the Laufen cement (1) and the tile (2) factories. Light
red areas are the locations of the small open pits south of Laufen (Saalfeld) and
east of Breitenbach (Rohrholz). Edition 1893 of the SIEGFRIED map 1 : 25’000
(sheet No. 96 Laufen). (C) swisstopo. Graphic editing MARINO MAGGETTI.

Raw materials: extraction and treatment

The first clay prospecting took place in 1892 [ZELO07]. In the same year, tiles
produced with a yellow material were fired (Tab. 8.7, analysis 280). Unfor-
tunately, the author does not reveal whether this material was blended with
other ingredients and in which factory the firing occurred. The main pit of the
tileworks has been since the beginning on the «Saalfeld», about 1km south of
Laufen (Fig. 8.7 left, 1893). A second, smaller pit existed in the «Rohrholzy
near the village of Breitenbach, about 3km to the East (Fig. 8.9). The large
pit also supplied the material for the cement factory Laufen, which before 1907
still exploited another pit at the «Rebackery [ZELOT7|. In 1900, daily excava-
tions of 45 m?> for the cement and 70 m?® for the tile factories were reported,
which corresponds at that time to an annual total of about 35000 m? [ZEL07].

A detailed profile of the pit from the early days of the factory, according to
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which a blue, very fatty marl (Tab. 8.7, analysis 276) and an underlying yellow,
fatty marl (Tab. 8.7, analysis 277) were mined after removing the overburden,
was published [ZELO7]. As table 8.7 shows, sample 276 is very rich in CaO,
whereas sample 277 and 279 show less calcium oxide. Other samples from the
pit and the neighbourhood are calcium-poor layers and were used, such as
the sandy sample 281, as temper materials [ZELO7|. The firing colour of such
tiles was whitish. Mixing with other samples resulted in reddish to red-yellow
tiles. Clays from the Breitenbach pit (sample 282) were sand tempered before
forming. A modern chemical, mineralogical and granulometrical analysis of
a clay sample was published by MUMENTHALER ET AL. [MUM95, tab.3.12,
no.8, p.60], see table 8.6 (no. 8).
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Samples, analytical methods and aims of the research

Samples

During his hikes, the first author
often came across broken roof tiles
that were used to pave waterlogged
country lanes. He couldn’t help but
pick up marked pieces, i.e. those
showing a company name and, if pos-
sible, also dates. Nine tiles (ZZ 195,
294-296, 298-302) were given to the
first author by MYRIAM WITTWER,
which she had collected on her hikes.
Thus, over time, a total of 95 pieces
from the brick- and tileworks PIC
(43 pieces), AZA (17) and Laufen
(35) were collected, which, it should
be emphasized, do not correspond to
a targeted prospection, but to a ran-
dom survey (Tab. 8.5).

The factory names can only be
seen on the protected underside of
the tile, normally on the narrow side,
rarely on the long side or in the cen-
tre (Fig. 8.10). Since the collected
objects to be examined are broken,
most of them show incompletely pre-
served factory names. However, they
could be clearly assigned to a specific
brick- and tilework based on the rec-

Figure 8.10: The three possible po-
sititons of the stamped marks on the
undersides of the studied roof tiles.
Z7Z 38 (AZA) 20 x 8bcm ; ZZ 35
(PIC) 42 x 23cm; ZZ 250 (Laufen)
42.5 x 17.5/24cm. Photos MARINO
MAGGETTL

ognizable letters. A production date, if present, is usually placed on the
outside (top), more rarely on the underside of a tile.

Different company names were found for each of the three factories. On the
basis of various criteria, such as the spelling of the name and the production
dates, an attempt was made to chronologically classify the various naming
typologies (Tab. 8.8). However, the variety documented in this way can only
be an image of the much more complex reality, because the number of samples
is far too low and we do not know to what extent the sampled material reflects

the entire production period.
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Figure 8.11: PIC 1: Unterside of ZZ
35, showing the mark (Image width
13.5¢cm; height (H) of the letters
0.9cm). PIC 2: Underside of ZZ
418 (24.5 x 23 cm) with enlarged view
of the mark (Image width 15.5cm;
H letters 1.6cm). Photos MARINO
MAGGETTL

Figure 8.12:

PIC 3:
outsides of ZZ 12 with the mark
and the production date (Image width
19.5cm; H letters 0.8cm; H num-

Under-

and

bers 1.2cm).  Outside of ZZ 30
with badly readable production date
(Image width 16 cm). Underside of
Z7Z 34 with the mark (Image width
20cm; H letters 0.8cm; H numbers
on the right 1.2 cm). Photos MARINO
MAGGETTL

Seven different names were found for the PIC factory (Tab. 8.5,8.8; Fig. 8.11-
8.17). The writing is raised and always in capital letters. The underside of
the PIC 1 specimen shows a patterned structure with the inscription in the
middle of the tile (Fig. 8.10, ZZ 35), the only one of this type for all Allschwil
tiles found. On PIC 1 and PIC 3, «Iselin» is written with a «J» and separated
from «PASSAVANT» without a hyphen, but on the others with an «I» and,
for PIC 5 to PIC 7, with a hyphen to «<PASSAVANT». Unfortunately, the
first part of the designation is missing in the only fragment of PIC 2 that
was collected, but due to the early date of manufacture it can be assumed

137



SFSN-FNG Bull. Soc. Frib. Sc. Nat. - Vol. 112 (2023)

that the company name was the same as for PIC 1. The numbers visible
after the company name, the abbreviations of which are presented differently,
most likely refer to a typology of tile products that, after so many years,
cannot be identified. The year of PIC 1 and PIC 2 shows a last digit which is
written significantly differently than the previous three numbers. These are
obviously single numbers inserted into the plaster mould by hand. Whether
this also applies to the PIC 3 samples cannot be answered conclusively based
on the appearance. With the exception of PIC 1 and PIC 2 tiles, all other
types have Arabic and Roman numbers on the outside. In the case of PIC
3, the first Arabic number could indicate the day and the second the month
of the production. However, the meaning of the Roman numerals remains
unclear. An example: According to the inscriptions on the out- and underside,
sample ZZ 30 must have been made on September 18, 1918. As usual in
other tileworks [MAG20, MAG22|, the production data was scratched into
the plaster mould by hand every day, before starting work, probably with a
pointed object such as a nail. This is easy to recognize from the awkward
design of the numbers. There are two variants of PIC 4: an older one, in the
tradition of PIC 3 in terms of date, but with a different factory designation
(ZZ 403, Fig. 8.13 & 8.14) and a younger one with the same designation, but
without the year. The outside of these tiles shows the day, month and year
of manufacture with hand-carved Arabic numerals (ZZ 287, Fig. 8.14). From
both linear impressions it can be concluded that a helpful upper and lower
limit was drawn with a ruler. PIC 5 differs from the previous inscriptions
only in that the abbreviation of the Company is spelled differently, namely
«CIE» instead of «C°». In PIC 6 and PIC 7, the municipality of Allschwil
appears in the company name. One can only speculate about the reasons:
political pressure from the community? Distinction from the AZA? The years
have diasppeared. However, the exact date of manufacture can be found on
the outside (top) of the tile in Arabic numerals. The meaning of the Roman
numerals, on the other hand, remains an open question. The raised Arabic
numerals that can be seen under the company name in PIC 7 must indicate
the tiles type, which is missing above. But the situation is probably more
complex, because the number 40 can be separated from the signature with
bars of different thicknesses (Fig. 8.16 & 8.17, compare ZZ 336 and ZZ 258).
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Figure 8.13: PIC 3: Under- (36 X
24cm) and outside (Image width
22cm) of ZZ 262 with the mark
(H letters 0.9cm) and the produc-
tion date (H numbers 1 ¢m). Photos
MARINO MAGGETTI.
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Figure 8.14: PIC 4: Under- and out-
side (Image widths 20cm) of ZZ 403
and ZZ 287 (Image widths 14cm)
with the mark and the production

date. Hewght of the letters and
numbers 1.5cm.  Photos MARINO
MAGGETTI.
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The tile fragments found from the
AZA company in Allschwil can be
assigned to three types of factory
inscriptions (Tab. 8.58.8; Fig.8.18-
8.19). The course of the grooves
of the AZA 1 tiles shows that the
inscription must have been on the
long side. Unfortunately, the letter-
ing is only partially present on the
two fragments found. It is an in-
dented press mark with the company
name and the location, all in capi-
tal letters in a longitudinal, rounded-
edged and raised cartouche. Infor-
mations on the production dates are
missing. The latter were perhaps,
as in the case of AZA 2, present on
the complementary pieces. Whether
«Allschwil» was written with a «Y»,
as in AZA 2, or an «I», as in AZA
3, cannot be determined. AZA 2
is on the long side of the roof tile
(Fig. 8.18). The capital letters are
now raised and no cartouche can be
observed. The date, with Arabic nu-
merals for the da,y’ month and ab- Figure R.15: PIC 5: Under- and out-
breviated year, has been scored by side (Image widths 12cm) of ZZ 296
hand on the inside of the plaster (H letters and numbers 0.8 cm; out-
mould, next to the company’s in- side: H numbers 1.2cm) and ZZ 299
scription (ZZ 39). AZA 3 is located (Image widths 13.3cm) with the mark
on the short side and shows raised (H letters 0.8 cm; year numbers 1.1 cm)
capital letters (Fig. 8.19). It com- and the production date (H numbers
bines the name of the company and 1.2cm ). Photos MARINO MAGGETTI.
«Allschwil» in one line. Some speci-
mens show the date of manufacture on the outside of the tile, while others have
it on the underside, just below the factory name. These are tightly written
Arabic numerals for the day and the abbreviated year, and Roman numerals
for the month. The three digits are usually separated by a prominent dot.
Very often, to ensure the alignment of the numbers, a baseline was scored
with the ruler and grooving tool into the plaster mould. The meanings of the
other Arabic and Roman numerals remain unclear.
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Figure 8.16: PIC 6: ZZ 256 with
mark (Image width 17cm; H let-
ters 1.3 cm) and production date (Im-
age width 16 cm; H numbers 1.2 cm).
PIC 7: Under- and outside (Image
widths 25cm) of ZZ 336. Mark on
the underside (H letters 1.3 cm; «40»
1.6cm) and the production date on
the outside (H numbers 1.5 cm). Pho-
tos MARINO MAGGETTI.

Figure 8.17: PIC 7: Under- and out-
side (Image widths 10.5cm) of ZZ
258 with mark on the underside (H
letters 1.3 cm; «40» 1.5cm) and pro-
duction date on the outside (H num-
bers 1.1cm). ZZ 298 (40 x 24cm)
with the marked underside (H letters
1.3cm; «38» 1.4cm) and the outside
with the production date (H numbers
1.1cm), see also the cutout. Photos
MARINO MAGGETTI.
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Five different factory inscriptions were identified for the Laufen tiles (Tab. 8.5,
8.8; Fig. 8.20-8.22). ZZ 250 is the only roof tile fragment from the Laufen
company whose raised inscription is visible on the side. It can therefore be
assumed that it belongs to the oldest forms, even if the date of manufacture
«4 TV 1929» (Fig. 8.20, insert) is not one of the very youngest of the pieces
found. For this reason it was classified as LAU 1. Its inscription shows upper
and lower case. Contrary to the previous one, a French company name ap-
pears in LAU 2, in raised capital letters, emphasizing that it is a mechanical
tile factory. The Arabic numerals below the company name, one of which
obviously scratched by hand, could refer to the tile variants. The production
date is visible on the outside (top) of the roof tile: in Arabic numerals the
day and the abbreviated year, in Roman the month, all three separated by
distinctive dots. ZZ 251 carries the oldest date «7.V.1917» and ZZ 176 the
youngest «[?].IL.50». For type LAU 3, the same inscription was adopted as for
LAU 2, but applied to a different tile variant (Fig. 8.21). A hand-carved num-
ber appears in the inscription, the meaning of which still needs to be clarified.
On the outside appear hand-carved Arabic numerals, combined into a triple
and a double, separated by a hyphen. Similar to the numbers discussed so
far, this could be the production date. However, the number sequence could
not be interpreted. For example: does «16» in ZZ 154 mean the year 19167
If so, how is «942» to be resolved? LAU 4 shows a raised factory inscription
in capital letters and in German. Below the inscription, Arabic and Roman
numerals can be seen in the groove, the meaning of which we do not know.
As with LAU 3, Arabic numerals can be seen on the outside (top) of the roof
tile, which would have to be interpreted accordingly.

LAU 5, a special type, was found on ZZ 288. The inscription does not differ
from that of LAU 2 and LAU 3, but is placed on a distinctly different variant
of roof tile, which may be indicated by the «9» that can be read next to the
inscription (Fig. 8.22).
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77 398

Figure 8.18: AZA 1: Underside of
47 398 with incomplete mark in a
cartouche (Image width 7.4cm; H
letters 1cm; H cartouche 2.8cm).
AZA 2: ZZ 283 (35 x 24cm) with
mark on the underside (First row:
H letters 1.0cm; of the first letter
1.1cm; 2d row 1.1 ¢cm), no production
date. FEnlarged mark of ZZ 39 (Im-
age width 15.1cm). Photos MARINO
MAGGETTLI

AZA3

7738

Figure 8.19: AZA 8: ZZ 229 (22 x
20cm) with mark on the underside
(H first letters 1.2cm) and produc-
tion date on the outside (H numbers
1.7cm). Underside of ZZ 195 (image
width 17.4 cm) with mark (H first let-
ters 1.2cm; H numbers 1.4cm). ZZ
38 (Image widths 20cm) with mark
and production date (H letters 1.2 cm;
H numbers 1.3cm). Photos MARINO
MAGGETTL
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Figure 8.20: LAU 1: Underside of
Z7 250 (42.5x17.5/24 cm) with mark
in a cartouche (16.8 x 2.6 cm; H first
letter 1.3 cm) and production date in
the insert (Cutout of the outside: im-
age width 7.8 cm; H numbers 1.7 cm).
LAU 2: ZZ 155 with mark on the
underside (Image width 20cm; H
letters 1.0cm; H numbers 1.5 and
1.7cm) and a cutout of the out-
side with the production date (Image
width 16.2cm; H numbers 1.7cm).
Photos MARINO MAGGETTI.

Figure 8.21: LAU 3: ZZ 154 (Im-
age widths 16.7cm) with mark on
the underside (H letters 1.0cm) and
production date on the outside (H
numbers 1.2cm). LAU j: ZZ }1/4
with mark (Image width 18.3cm; H
letters 0.8cm; H numbers 0.9cm)
and production date on the out-
side (Image width 18.6 cm; H num-
bers 1.1-1.3cm).  Photos MARINO
MAGGETTI.
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Figure 8.22: LAU 5: ZZ 388 (Image widths 15.6 cm) with mark on the un-
derside (H letters 1.0cm; «9s 1.4cm) and production date on the outside (H
numbers 1.6 cm ). Photos MARINO MAGGETTI.
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Analytical methods

Milling

For the chemical analyses, the possibly contaminated outer millimeters of
the samples were ground off. The cleaned and dried samples were then finely

ground in a tungsten carbide mill. The powders obtained in this way weighed
20 to 100 grams.

Microscopical analysis

A thin section was prepared from mostly all samples. The first author
examined them under a polarization microscope. Since these samples proved
to be homogeneous, no thin sections were produced from ZZ 397-398, 400,
402, 406, 407, 410, 411, 414-417, 419, 421-424, 426-228. For the terminology,
see MAGGETTI [MAGS89, MAGO9|.

Chemical analysis by X-ray fluorescence (XRF)

The analyses were carried out in the geochemical laboratory of the Depart-
ment of Geosciences at the University of Friborg (Switzerland) by the second
author. 2 grams of powder per sample were calcined in an electric furnace
under oxidizing conditions at 900 °C to determine the loss on ignition (LOI).
Then 0.700 g of the calcined powder was mixed with 6.650 g of MERCK Spec-
tromelt A10 (LisB4O7) and 0.350g of MERCK lithium fluoride (LiF), and
melted in a platinum crucible for 10 minutes at 1050 °C in a PHILIPS PERL
X-2 device to form a glass pill. The main, secondary and trace elements
were measured on these pills using a wavelength-dispersive X-ray fluorescence
device PHILIPS PW 1400 (Rhodium cathode, 60kV and 30mA). The cal-
ibration was carried out with 40 internationally certified standard samples.
Accuracy (accuracy) and scatter (precision) were checked with internal labo-
ratory reference samples. The errors are below 5% for all elements.

Statistical treatment

The treatment of the chemical analyses was carried out by the first author
with the help of the program SPSS (Statistical Package for Social Sciences),
especially for the construction of the binary diagrams.

Aim of the investigation

The research tried to clarify the following questions: (1) Are the roof tiles
from the three factories materially, i. e. chemically and mineralogically -
petrographically similar or different? (2) Can the roof tiles of the three fac-
tories be differentiated? (3) Are there differences to the tiles examined so
far [MAG20, MAG22|?

Since the present work deals with the chemical composition of roof tiles,
the colour of the fired products is not considered. There is a wealth of litera-
ture on this subject, such as KREIMEYER [KRES&5|, NOLLER/KNOLL [NOLS8S]
and MEYER [MEYO03]. A phase analysis by means of the powder X-ray
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diffractometry was not carried out, since the optical microscopic examina-
tion revealed an optically isotropic matrix in practically all samples, from
which it can be concluded that the firing temperatures and conditions were
very similar in all factories (Assumed firing temperatures: around 1000 °C;
oxidizing furnace atmosphere). There are countless articles on the miner-
alogical reactions during the firing of ceramic pastes, see the summary by
HEIMANN/MAGGETTI [HEI14, 70-102]. With regard to the Swiss brick and
tile bodies, reference is also made to the detailed work of IBERG [IBET1],
IBERG/PETERS/ MUMENTHALER [IBE72|, PETERS/JENNI [PET73|, PETER-
s/IBERG [PET78], MEYER ET AL. [MEY84], FUrsT [FUR93, FUR98|, MU-
MENTHALER ET AL [MUM95], and CuaNouD [CUAOQ0], which contain some
chemical analyses. The seminal paper of MUMENTHALER ET AL. [MUM97]
provides a comprehensive overview of the raw materials used in the Swiss
brick and tile industry.

Results and Discussion
Visual differentiation

The aspect of many roof tiles is macroscopically and microscopically het-
erogeneous. Most striking are the light-beige rounded to streaky inclusions or
pellets. Such a colour indicates a calcium (Ca)-rich composition. The sawn
body is either red, yellow or yellowish reddish (Tab. 8.5). Clustered cracks
parallel to the roof outlines are common. The matrix, i. e. the former clay
substance of all tiles appears optically isotropic under the microscope with
crossed polarizers, indicating a good firing process.

On the cross-sections of the PIC and AZA roof tiles, red to black iron-rich
clay nodules and beige, equant to distorted calcium-rich pellets can be seen
(Fig. 8.23, 8.24). The maximum grain size for the former is 0.3 cm and up to
0.7 cm for the elongated types of the latter. They correspond to the iron- and
manganese-rich grains of the Loess loams (see previous subchapter). Under
the polarizing microscope, the ceramic body proves to be meagre and very
fine-grained. The maximum grain size of the siliceous non-plastic inclusions
is in most cases below 0.16 mm and rarely reaches 0.24 mm. The non-plastic
inclusions are mostly rounded-edge quartz, with some kalifeldspar and plagio-
clase. These appear macroscopically as rare white dots. Tiny flakes of white
micas are abundant, while dark micas (red under the microscope) are rather
rare. These grains are from the Loess loams, while the admixed Rupelian
marls have been preserved in the beige pellets. The latter are extremely fine-
grained and show a sharp border to the surrounding red matrix. In addition
to a few tiny quartzes, Fe-flakes and secondary carbonate crystals, probably
calcite, can be observed in them. In conclusion, the macroscopic and micro-
scopic picture shows that a Ca-poor material was mixed with a Ca-rich one,
as was traditionally done in both factories. The light coloured pellets would

147



SFSN-FNG Bull. Soc. Frib. Sc. Nat. - Vol. 112 (2023)

therefore be interpreted as relics of the Rupelian marls.

All Laufen roof tiles have a mea-
gre ceramic body. Apart from the
Fe- (diameter up to 1.6cm) and Ca-
(up to 1.7cm long) nodules, pel-
lets or lenses, the non plastic in-
clusions are much coarser as in the
PIC and AZA tiles, and their amount
is significantly higher (Fig. 8.25).
In the macrophoto of ZZ 43 these
grains can be seen as white, and the
small iron- and manganese-rich con-
cretions as dark points. The non
plastics are, according to microscopic
evidence, roundish grains of minerals
and magmatic to sedimentary rocks.
Quartz is much abundant, followed
by kalifeldspar, plagioclase, micas
of both varieties and some titanite.
Most of these grains reach sizes of 0.4 Figure 8.23: Macroscopic aspects of
to 0.6 mm, rarely up to 1.2mm. The typical roof tiles from Allschwil, PIC
rock grains (up to 1.8 cm) are mostly factory. ZZ 1 = texture I, ZZ 296 —
granites, along with a few sandstones texture II. Sawn sample area, image
(up to 3cm) with a carbonate ma- widths 4cm. C = carbonate grain, I —
trix. The latter appear in ZZ 43 as iron-rich clay nodule. Photos MARINO
larger round white inclusions. Some MAGGETTI.
small areas stand out from the surrounding body due to their significantly
redder colouring (R in ZZ 43). Since they suffered the same firing tempera-
tures as the surroundings, they must be poorer in calcium as these. It cannot
be grog (crushed tiles) because marginal shrinkage cracks are missing and the
shape is not angular, but rounded [WHI86, CUQO93|. It could be relics of the
low-Ca material that has been mixed with the high-Ca, even if an interpreta-
tion as ARF’s (argillaceous rock fragment [WHI86]) would also be possible.
The visual analysis shows that materials with different Ca contents were also
mixed in Laufen. The Ca-rich addition can be recognized in the light-coloured
pellets.

The frequent occurrence of Ca-rich inclusions in the Allschwil and Laufen
tiles, visible as large rounded to distorted, lenticular pellets calls for an ex-
planation. There are tiles with very little or no (texture I) and those with
many (texture IT) of such inclusions. The frequency of both types differs from
factory to factory, as 72% of the analyzed PIC, 18% of the AZA and 40%

22 296
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Figure 8.24: Macroscopic aspects of
typical roof tiles from Allschwil, AZA
factory. ZZ 398 = texture I, ZZ 2 =
texture II. Sawn sample area, image
widths 4cm. C = carbonate grain,

= aron-rich clay nodule. Photos
MARINO MAGGETTI.

Figure 8.25: Macroscopic aspects of
typical roof tiles from Laufen. Z7
48 = texture I, ZZ 400 = texture
II. Sawn sample area, image widths
4cm. C = carbonate grain, I = iron-
rich clay nodule, R = relic of the Ca-
poorer raw material, S —sandstone

grain. Photos MARINO MAGGETTI.

of the LAU tiles belong to the texture I with little to no Ca-rich inclusions
(Tab. 8.5). For the PIC factory, texture II is restricted to PIC 4 and PIC 5.
However, the small number of samples does not allow any sounded technolog-
ical time-related conclusions to be drawn. This also applies to the data sets
of the other tileworks with an insufficient number of analyses. Texture II is,
apart of both AZA 1 tiles, very frequent in the AZA products. In Laufen,
texture II occurs primarily on LAU 4 roof tiles. Visibly, texture II is an in-
complete mixture of two raw materials, one poorer and one richer in calcium,
while texture I corresponds to a more homogeneous mixture. Figure 8.26 il-
lustrates the transition from texture II to I. Some rounded and beige Ca-rich
inclusions can be seen in ZZ 427 (texture IT), with sharp borders to the red
sherd. In ZZ 296 (texture II, yellowish reddish), these yellow inclusions are
thinned out to form streaky lenses. With even greater mixing, the originally
homogeneous red sherd appears in some areas as a thin-layered sequence of
red, Ca-poorer, and yellow, Ca-richer streaks. With even better mixing, a
homogeneous, yellow texture I body (ZZ 224) is produced. Accordingly, the
paste seems to have been mixed much better in the PIC factory than in the
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other two. In conclusion, the macroscopic and microscopic aspect agrees well
with the traditional way of working, according to which (at least) two raw
materials were mixed.

Figure 8.26: Scans of three typical thin sections with the transition from a
heterogeneous texture I (ZZ 427) via a streaky texture II (ZZ 296) to a ho-
mogeneous texture I (ZZ 22/). Respective image width: 2 cm. Scans MARINO
MAGGETTL

Chemical differentiation

Based on 95 chemical analyses (Tab. 8.9) it was checked whether the roof
tiles of the individual factories differed and to what extent technological con-
clusions can be drawn. According to table 8.9, there are some outliers in the
trace elements, the causes of which are unclear. The high to very high levels
of barium (Ba) for ZZ 38, ZZ 154 and ZZ 308, of copper (Cu) for ZZ 298 and
77 398, and of zinc (Zn) for ZZ 2 and ZZ 15 may be mentioned as examples.

In the magnesium oxide (MgO) — calcium oxide (CaQ) binary diagram, most
of the AZA and LAU analyses lie along an imaginary correlation line, while
for the PIC tiles, because of their scattering, a similar correlation line is less
pronounced (Fig. 8.27). A strong positive correlation of both oxides proves
the presence of the mineral dolomite [Ca,Mg(COs3)s| in the raw materials
(Tab. 8.6), while the deviations to CaO-richer compositions testifies increased
calcite [CaCOg]| levels. Such a correlation was to be expected since the raw
materials contain dolomite. A relationship to the factory mark only seems to
emerge for the AZA factory, where both AZA 1 samples differ from the others
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Figure 8.27: Location of the 95 roof tiles analyzed in the MgO-CaO binary
correlation diagram. Signatures according to Tables 8.5 and 8.8. Drawings
MARINO MAGGETTI.

with low MgO and CaQO contents. However, the small number of samples
prohibits further conclusions. In the combined diagram, the Laufen samples
differ significantly from the other two populations as exemplified by their
lower MgO and CaO (Fig.8.27 d). The products of both Allschwil factories
occupy the same areas. This is not surprising since they are said to be made
from the same raw materials. Against this background, it should be noted,
however, that the PIC tiles form a narrower group than those of the AZA
factory which suggest a much better mixing technique in the PIC factory.

In the SiO9 — MgO & CaO plot, the Laufen tiles are richer in silica (SiOs)
than those of the PIC factory, while the AZA tiles again are more scattered
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Figure 8.28: Location of the 95 roof tiles analyzed in the SiO2-MgO & CaO
binary correlation diagram. Signatures according to Tables 8.5 and 8.8. Draw-
ings MARINO MAGGETTI.

(Fig. 8.28). Since the silicon (Si) mainly comes from the mineral quartz
(SiO2), there is good agreement here with the microscopic analysis, according
to which the Laufen tiles contain significantly more non-plastic inclusions,
mostly in the form of tiny quartz grains. The undisputable arrangement of
all analyses along negative correlation lines with MgO & CaO fits very well
with the technological tradition, according to which two raw materials, one
richer in SiO5 and poorer in CaO, with one containing less SiOs but more
Ca0, were mixed.

In the CaO — Sr diagram, too, the analyses are grouped close to imaginary
correlation lines, apart from a few outliers (Fig. 8.29). The diagram shows
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Figure 8.29: Location of the 95 roof tiles analyzed in the CaO-Sr binary
correlation diagram. Signatures according to Tables 8.5 and 8.8. Drawings
MARINO MAGGETTI.

again that the Laufen products contain significantly less CaO than those from
the PIC factory. The AZA tiles, on the other hand, scatter widely and are
therefore similar to both other factories in terms of their CaO levels. On
closer inspection, both Allschwil & Laufen imaginary correlation lines turn
out to be slightly different (Fig. 8.29 d). How is this to be explained? The
main supplier of calcium in sediments is the mineral calcite. In its lattice,
Ca can be replaced by the trace element strontium (Sr). The extent of this
replacement depends on the geological history of the mineral respectively its
origin. In the present case, the assumed correlation line of the Laufen tiles
would have to differ from the other two, because the Laufen factory used only
one geological deposit (mixing of different Rupelian layers), while in Allschwil

153



SFSN-FNG Bull. Soc. Frib. Sc. Nat. - Vol. 112 (2023)

marine Rupelian marl was mixed with continental Loess loam.
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Figure 8.30: Location of the 95 roof tiles analyzed in the Cr-Ni binary correla-
tion diagram. Signatures according to Tables 8.5 and 8.8. Drawings MARINO
MAGGETTL

Finally, the Laufen tiles are richer in chromium (Cr) than those from the
Allschwil factories (Fig. 8.30). The range of variation is visibly higher for the
former. LAU 2 tiles appear to group along a broad positive correlation line.
A similar correlation with nickel (Ni) is also the case for the PIC, but not for
the AZA tiles. No Cr-rich minerals, such as chromite (FeCrsQOy4), could be
identified under the polarizing microscope. Where these high Cr values come
from remains therefore an open question.

Chemical arguments for raw material mixing

In the previous subchapter, the chemical variability of the tiles of the three
factories examined was discussed. In the following, the question will be ad-
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dressed to what extent the chemical variability of the roof tiles can be rec-
onciled with a mixture of Allschwil and Laufen raw materials as claimed by
several scholars (see previous subchapters).
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Figure 8.31: Roof tiles from Allschwil (AZA and PIC factories) with three raw
materials (RM) and the factory tile pastes DZ (PIC) and DZU (AZA), see
table 8.6, in four selected binary diagrams. 1, 8 = Rupelian marl, 6 = Loess
loam.

Allschwal

In the MgO — CaO diagram, the representing points of the tiles are, as
to be expected for a mixture, on a correlation line whose end points are
occupied by the Rupelian marl (1) and the Loess loam (6), see figure 8.31
a. Both factory pastes DZ (PIC) and DZU (AZA) lie on or very close to
the correlation line. Contrasting, the Rupelian marl from Laufen (8) can be
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clearly differentiated. Also in the SiOs — MgO & CaO plot nothing speaks
against a blend of Rupelian marl and Loess loam. DZ und DZU factory pastes
are almost on the inferred correlation line (Fig. 8.31 b). In the K20 — NagO
diagram, on the other hand, a broad scatter and no correlation line are to be
seen (Fig. 8.31 ¢). The factory pastes also do not fit well with the plotted
tile analyses. In the AloO3 — FeaO3 diagram (Fig. 8.31 d) the tiles lie on a
correlation line, albeit broader than in Fig. 8.31 a and b, whose ends are not
formed by the Rupelian marl and the Loess loam. The factory blends DZ
and DZU are far away, as is the Rupelian marl from Laufen. In conclusion:
the four existing chemical analyses of the Allschwil raw materials support a
mixture only when considering the main oxides SiOs, MgO and CaO. The
number of raw material samples must therefore be increased significantly in
order to record the chemical variability of both types of sediments.

Laufen

As pointed out by ZELLER [ZELO7]|, the Laufen factory mixed only Rupelian
sediments of sandy to marly compositions (Tab. 8.7). In the MgO — CaO
diagram, the yellow and blue fatty layers 276, 277, 279 group on one side
of the inferred correlation line. However, the sandy sample 281 is not on the
opposite end of the line. Marl 282 from Breitenbach is sligthly apart (Fig. 8.32
a). On the other hand, a possible mixture can be hypothezised based on
figure 8.32 b, because the sandy and marly layers occupy the opposite ends
of an assumed correlation line. In the Al;O3 — FesO3 plot (Fig. 8.32 ¢), the
five raw materials appear to be aligned along a linear correlation, in contrast
to the analyses of the tiles, which form a point cloud. The sandy layer has
too much alumina and iron and can therefore not be considered as an end
member of the factory’s blend. These only partially satisfactory results can
have several causes. On the one hand, as in Allschwil, the number of analyses
is very small. On the other hand, the reliability of analytical results that were
published more than 100 years ago must be addressed.
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Figure 8.32: Roof tiles from Laufen with five raw materials (RM, tab. 8.7) in
three selected binary diagrams.

A specific chemical composition

We have studied so far 12 Swiss tileworks. They exploited raw materi-
als belonging either to the Quaternary (Holocene and Upper Pleistocene),
to the Miocene lower freshwater molasse (Aquitanian), or to the Oligocene
(Rupelian), see figure 8.33. In this context it should be noted that only the
Allschwil factories mixed raw materials of different geological ages (Rupelian
marl & Holocene Loess). Based on this large data set, it seemed attractive to
investigate the extent to which the roof tiles of these three raw materials types
can be chemically differentiated. Large overlaps are to be seen between the
roof tiles from the Miocene and Holocene/Pleistocene deposits (Fig. 8.34).
The former are generally richer in MgO, KO, Rb, Al,O3 and Fe;Og3, and
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poorer in SiOs. Contrasting, the Allschwil and Laufen tiles are clearly differ-
ent. Unlike the other groups, their plotted points show a positive correlation
in the MgO — CaO diagram (Fig. 8.34 a). In addition, the Allschwil tiles are
richer in CaO and Sr (Fig. 8.34 b), but, along with the Laufen tiles, poorer in
potassia (K2O; Fig. 8.34 ¢, d) and alumina (Al,Og3; Fig. 8.34 e). From this it
can be concluded that their clay fraction must have been lower compared to
the other two groups, since alumina, as is well known, in such raw materials
is mainly fixed in the clay fraction < 2pm. In figure 8.34 c, the Allschwil
and Laufen tiles are divided into several subgroups, which, however, reveal no
relationship to the factory marks or the texture. As far as the chromium and
nickel content is concerned, the Laufen tiles have the highest values of all 372
analyses (Fig. 8.34 f). Obviously, the geological history of the Allschwil and
Laufen raw materials resulted in a very special and differentiable chemical
composition that has been preserved in their roof tiles.
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Conclusion

The 95 Allschwil and Laufen analytical results complete the analyses pub-
lished to date [MAG20, MAG22|, summing up in a total of 372 chemical
analyses. Chemically, the new data can be easily differentiated from the 277
tiles analysed so far. Distinguishing between the Allschwil and the Laufen
products is not a problem, since the latter, for example, have a much higher
chromium content. Unfortunately, this only works to a limited extent for
the Allschwil PIC and AZA tiles, which is not surprising since both facto-
ries obtained their raw materials from the same area. The macroscopic and
microscopic examination shows that at least two raw materials were used in
the three tileworks. One was Ca-poor, the other Ca-rich. The mixing process
was not perfect and mostly resulted in a heterogeneous texture. However, the
PIC factory must have used a much better mixing technique, because their
tiles are more homogeneous. Unfortunately, there are not enough chemical
analyses of raw materials available to better document or quantify the mixing
technique.
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Appendices
Factory | Underside, Outside, Texture | Colour | Coordinates of the
mark, year of fab- | date of fab- place of finding
An. No. rication, rication
numbers
PIC 1
77 35 1902 11 y 2’507°650/1°174°350
PIC 2
77 418 1904 1 yr 2°619’600/1°161°500
PIC 3
77 11 1918 [7] 19. [7] I y 2°633°000/1°199°000
to 1°200°000
77 12 1918 19 9 TIT I y 2°633°000/1°199°000
to 1°200°000
77 16 1918 1.9.1III I y 2°633°000/1°199°000
to 1°200°000
77 30 1918 18 9 III I y 2°633°000/1°199°000
to 1°200°000
77 34 1913 II yr 2’507°650/1°174’350
77 262 1922 9111 /11 11 r 2°619’650/1°175°500
PIC 4
77, 287 20. 11. 25. | II v
ITI. (between
two bound-
ary lines)
77 401 1913 not lisible II yr 2°619°600/1°161°500
77 403 1913 [7] 3 TIII IT y 2°619’600/1°161°500
77 405 17. 2. 22 | 11 yr 2°619°600/1°161°500
(between
two bound-
ary lines)
PIC 5
77 296 | 1922 20 [7] 26 | 1I r
(between
two bound-
ary lines)
77299 | 1921 5 7] 1 1T y
77 300 1922 20 [?] 2[7] 1T r
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Factory | Underside, Outside, Texture | Colour | Coordinates of the
mark, year of fab- | date of fab- place of finding
An. No. rication, rication

numbers
PIC 6
77, 256 24.2.25. III | I yr 2°590°000/1°178°300
(between
two bound-
ary lines)
77 294 10. 12. 9.0 I y
7.7, 295 [7]. 5. 28 | 1I r
(between
two bound-
ary lines)
PIC 7
77 1 incomplete T . 8 1 r 2°633°000/1°199°000
[?] (between to 1°200°000
two bound-
ary lines)
77 3 1 r 2°633°000/1°199°000
to 1°200°000
77 4 38 26-11-59 1 yr 2°633’000/1°199°000
to 1°200°000
77 9 40 210 29 I|7] 1 yr 2°633°000/1°199°000
to 1°200°000
77 10 [7]. 34. III | I yr 2°633°000/1°199°000
(between to 1°200°000
two bound-
ary lines)
77 17 I yr 2°633°000/1°199°000
to 1°200°000
77 18 [7]7. 8. 51 |1 yr 2°633’°000/1°199°000
(between to 1°200°000
two bound-
ary lines)
77 19 38 [?7] IX [7] T v 27633°000,/1°199°000
to 1°200°000
77 20 7] i VT 27633°000,/1°199°000
to 1°200°000
77 21 34 . IIT | 1 yr 2°633’000/1°199°000
[?] (between to 1°200°000
two bound-
ary lines)
77 25 [7] . VII.42. | 1 r 2°633’000/1°199°000
IV. (between to 1°200°000
two bound-
ary lines)
77 28 8 . 51. 1|1 y 2°633°000/1°199°000
(between to 1°200°000
two bound-
ary lines)
77 224 I r 2’589 900/1°191 850
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Factory
mark,
An. No.

Underside,
year of fab-
rication,
numbers

Outside,
date of fab-

rication

Texture

Colour

Coordinates of the
place of finding

77 258

40

28. 4. 39 II.
V. (between
two bound-
ary lines)

yr

2°619’650/1°175°500

77 279

15...12. 18 1

yr

2’600°000 to
2°601°000/1°168°000
to 1’169°000

77 298

38

18. 3. 37
AI1. VII (be-
tween two
boundary
lines)

77 331

25.5.40.

I1.|?] (be-
tween two
boundary
lines)

yr

2°619°300/1°174°010

77 335

40

4.4. 28. IV
/ II (between
two bound-
ary lines)

11

2°619’300/1°174°010

77 336

40

19.4. 28.
v /
III(between
two bound-
ary lines)

yr

2°619°300/1°174°010

77 337

40

12.4.28. 1V
/ II (between
two bound-
ary lines)

yr

2°619’300/1°174°010

77 338

40

4. 4. 28. 1V
/  II (be-
tween two
boundary
lines)

2’619°300/1°174°010

77 339

40

20. 4. 28
IV / III (be-
tween two
boundary
lines)

yr

2°619’300/1°174°010

77 340

40

24. 28 IV
/ = (between
two bound-
ary lines)

yr

2°619°300/1°174°010

77 341

19. 6. 35
(between
two bound-
ary lines)

yr

2°619’300/1°174°010
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Factory | Underside, Outside, Texture | Colour | Coordinates of the
mark, year of fab- | date of fab- place of finding
An. No. rication, rication

numbers
7.7 342 40 24. 6. 35 | 1 yr 2°619’300/1°174°010
/ II (between
two bound-
ary lines)
AZA 1
77 398, 1 yr, yr 2°619’600/1°161°500
417
AZA 2
77 37 8.4.10 II yr 2’507°650/1°174°350
77 39 6.4.10 II yr 2’507°650/1°174°350
77 283 1 yr 2°600°100/1°167°800
AZA 3
77 2 ? 11 r
775 ?] 111 - [?] 11 yr 2°633’000/1°199°000
to 1°200°000
77 6 [?] - III - 25 11 yr 2°633°000/1°199°000
to 1°200°000
777 28.111.25 11 yr 2°633°000/1°199°000
to 17200°000
77 8 17.111.25 11 T 2°633’000/1°199°000
to 1°200°000
77 15 1.1V.25 11 T 2°633°000/1°199°000
to 1°200°000
77 26 25.111.25 11 yr 2°633’000/1°199°000t0
1°200°000
77 36 6.9.48 IT yr 2’607 650/1°174 350
77 38 4 11.VIIL.53 / | 11 yr 2°607°650/1°174°350
IT 1 (on one
boundary
line)
77 195 3.129 1T y
77 228 29.X11.20 11 r 2’613°300/1°177°600
77 229 16.XII.25 II yr 2°613’300/1°177°600
LAU 1
7.7 250 1 4 TV 1929 I T 2°584°000/1°193°700
LAU 2
77 96 9 14111918 /6 | 1 yr
or9
77 132 2/6 26. VII. 37. 1 T 2°591°050/1°180°810
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Factory | Underside, Outside, Texture | Colour | Coordinates of the
mark, year of fab- | date of fab- place of finding
An. No. rication, rication

numbers

77 155 2/2 26. VII. 37. I r

77 156 2 /10 14. VII. 37. I r

77 157 9 16 VII37 /3 | 1 r

77, 176 not lisible [?] II. 50. II T 2°590°600/1°186°600
77 251 TV.I1917 /5 | 1 yr 2°584°000/1°193°700
77 301 26 24.  II. 32 | II r

/117
77 302 23 24. 11. 32 / | I r
14

77 343 18. X.23 /4. | 1 yr 2°619’300/1°174°010
LAU 3

77 154 7 942 - 16 I r 2°591°550/1°180°300
LAU 4

77 41 4 not lisible T r 2°585’700/1°187°900
77 42 cut I r 2°585°700/1°187°900
77 43 [7] . 2-14 I r 2°585700/1°187°900
77 308 8 22 — 23 I r 2°584°550/1°173°400
77 397 512 — 12 IT yr 2°619’600/1°161°500
77, 400 19 512-8 T yr 2°619°600/1°161°500
77, 402 12 512 — 17 II yr 2°619°600/1°161°500
7.7, 406 12 [7] 7] — 12 T yr 2°619’600/1°161°500
77 407 512 — [7] II yr 2°619’600/1°161°500
77 410 13 512 — 17 IT yr 2°619’600/1°161°500
77 411 8 512-14 /X | 11 yr 2°619’600/1°161°500
77 414 X/1 512—-15 I yr 2’619°600/1°161°500
77 415 11 512 — 15 IT yr 2°619’600/1°161°500
77 416 512 — 12 I yr 2’619°600/1°161°500
77 419 3 512-14 /X | 11 yr 2°619’600/1°161°500
77 421 1 512 - 16 II yr 2°619’600/1°161°500
77, 422 not lisible 512 - 14 T yr 2°619’600/1°161°500
77 423 8 512 - 16 II yr 2°619’600/1°161°500
77, 424 18 [5]12 — 16 IT yr 2°619’600/1°161°500
77, 426 3 512 — 16 II yr 2°619’600/1°161°500
77 427 15 512 - 15 II yr 2°619°600/1°161°500
77 428 19 512 — 18 I yr 2°619’600/1°161°500
LAU 5

77 388 9 30 IX 41 I r

Table 8.5: Sample list. Second column: number in bold font = press number,

in normal font = scratch number. Texture type I = without or with only few
Ca-rich inclusions; II = with many Ca-rich inclusions. Colour: r = red, y =
yellow, yr = yellowish reddish.
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Analysis Sample no.
1 | 8 | 6 | DZ | DZU

Mineralogical analysis
Ilite 18 24.2 17
Montmorillonite 16 8.8 9
Kaolinite 7 4.4 11
Chlorite 4 6.6 9
Quartz 23 28 33
Calcite 20 16 9
Dolomite 8 4 2
Feldspars 2 8 10
Pyrite 0.3-0.7
Total 98.3- 100.0 100

98.7

Granulometric analysis
Clay (< 2pm) 14 37.4
Silt (2 — 20 um) 38 36.6
Sand (> 20pm) 48 26.0

Chemical analysis (calculated on the fired sample)

SiO2 51.75 53.4 76.56 60.99 65.36
TiO2 0.72 0.9 0.89 0.63 0.82
Al O3 15.34 15.5 12.40 14.48 15.24
Fe203 5.93 4.8 5.92 5.09 5.64
MnO 0.11 0.14
MgO 4.69 24 0.23 4.13 2.11
CaO 17.56 20.5 1.16 11.16 7.53
NazO 0.75 0.2 0.88 1.27 0.51
K20 2.79 2.3 1.69 2.13 2.60
P20Os 0.35 0.12 0.12 0.19
Total 100.00 | 100.0 100.00 | 100.00 | 100.00

Table 8.6:  Analytical results (wt.%) of two Rupelian marls (No. 1, 8),
a Loess loam (no. 6), and the tile pastes DZ (PIC) and DZU (AZA).
No. 1 & 6 (Allschwil open pit) from DE QUERVAIN [QUEG6Y, tab. 8, p.
246], no. 8 (Laufen open pit) from MUMENTHALER ET AL. ([MUM97],
tab. 3.12, p. 60), DZ from PETERS [PET69, mineralogy: tab.1] and PE-
TERS/JENNI [PET73, chemistry: tab.8]. DZU (probably PIC), collected
1978/1979 [MEY84, granulometry: tab.21, mineralogy: annex I, chemistry:
tab.24].
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Method Sample no.

274 | 275 | 276 | 277 | 278 | 279 | 280 | 281 | 282

Mechanical analysis
Clay 30.04 | 64.91 | 79.11 | 92.11 | 76.13 | 85.14 | 62.40 | 50.80 | 90.76
sub-
stance
Temper | 69.96 | 35.09 | 20.89 | 7.89 | 23.87 | 14.86 | 37.60 | 49.11 | 9.24
Rational analyis

Quartz 78.12 | 54.50 | 40.81 | 26.86 | 40.57 | 27.71 | 58.22 | 59.53 | 23,38
&
Feldspar
CaCOs3 0.22 29.91 | 19.16 | 0.32 21.24 | 0.16 0.11 30.73
MgCOs | 0.04 3.09
Clay 21.84 | 45.28 | 26.19 | 53.96 | 59.11 | 51.05 | 41.62 | 40.36 | 45.89
sub-
stance

Chemical analysis (Calculated on the fired sample)
SiO2 85.09 | 74.07 | 51.52 | 55.98 | 67.79 | 57.82 | 75.05 | 73.33 | 50.61
Al O3 8.70 14.73 | 15.63 | 18.47 | 17.81 | 16.25 | 14.61 | 15.54 | 15.96
Fe2 O3 4.04 6.46 6.24 8.63 7.41 7.17 6.43 6.38 6.74
CaS0Oy 0.76 1.06 1.73 1.31 1.08 1.23 1.09 1.11 1.44
CaO 0.64 20.19 | 12.84 | 1.30 14.55 | 1.30 0.62 22.02
MgO 1.41 2.20 4.69 2.66 3.76 2.98 1.52 2.20 3.23
Alkalis 0.84 0.14 0.86 0.82
Total 100.00{ 100.00; 100.00] 100.03| 100.01] 100.00] 100.00| 100.00; 100.00
Table 8.7: Analytical results (wt.%) of raw material samples from

Laufen [ZSCO07, 116-117]. For the methodology, see ZSCHOKKE [ZSC07,
2-8]. 274 = red and yellow marl, similar to Bolus; 275 = Loess loam; 276 =
very fatty blue marl; 277 = fatty, yellow marl, normally not used; 278 = very
fatty yellow marl; 279 = fatty yellow marl; 280 = yellow superficial loam;
281 = yellow sandy loam; 282 = yellow fatty marl from Breitenbach [ZELO7,

138-140].
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Type Inscriptions on the under- and outside of the | Year
roof tile

Allschwil (PIC)
PIC 1 Raised, in the middle of the roof tile «<PASSAVANT | 1902
JSELIN& Cie / BASEL No 27 1902», the last num-
ber after «190» adjusted every year manually and
scratched into the plaster mould by hand.

PIC 2 | Raised, on one side of the roof tile «|[PASSAVANT | 1904
JSELIN] & C2 BASEL N2 29 1904», the last number
after «190» scratched every year manually.

PIC 3 Raised, «<PASSAVANT-JSELIN & C* / BASEL / N= | 1913, 1918,
28 1918», the last number after «191» scratched every | 1922

year manually.
PIC 4 Raised, «<PASSAVANT ISELIN & C2 / BASEL N2 | 1922, 1925
29 1902», or «<PASSAVANT ISELIN & C2 / BASEL
N2 29 1913».

PIC 5 Raised, «PASSAVANT ISELIN & Cie / BASEL No | 1921, 1922,
27 1921», or «PASSAVANT ISELIN& Cie / BASEL | 1926

No 27 1921».
PIC 6 Raised, «PASSAVANT-ISELIN & CE /| 1925, 1928
ALLSCHWIL-BASEL N*= 38».
PIC 7 Raised, «PASSAVANT-ISELIN / ALLSCHWIL- | 1928, 1929,
BASELy», or «PASSAVANT-ISELIN / ALLSCHWIL- | 1934, 1935,
BASEL» with a raised number below. 1937, 1939,
1940, 1942,
1951, 1959

Allschwil (AZA)
AZA 1 | On the long side a deep press mark «ACTIEN- | No date
[ZIEGELEI] / ALLSCH[WIL]» in a longitudinal and
slightly higher cartouche with rounded edges.

AZA 2 | On the long side raised mark «ACTIEN ZIEGELEI | Normally

/ ALLSCHWYL». A manual date is possible. no date.
1910

AZA 3 | Raised, «Aktien-Ziegelei-Allschwil». Date applied by | 1920, 1925,
hand on the under- or the outside. Day and year | 1948, 1953
(abbreviated) in Arabic, month in Roman numerals.
The date sequence can be underlined with a line.
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Type Inscriptions on the under- and outside of the | Year
roof tile

Laufen
LAU 1 | On the long side a raised mark «Tonwarenfabrik | 1929
Laufen» in a longitudinal cartouche with rounded
edges. No numbers on the outside (top).

LAU 2 | Raised, «TUILERIE MEC / LAUFON». Underneath | 1917, 1918,
very often Arabic numerals, one raised from the plas- | 1923, 1932,
ter mould and the other raised and scratched into | 1937, 1950
the plaster mold by hand. Day and year (Arabic nu-
merals, year abbr.) and month (Roman numerals)
scratched by hand on the outside (top) of the tile.
LAU 3 | Raised, «TUILERIE MEC / LAUFON» in a car- | 1916
touche. On the left, at the same level as «<LAUFON»
an Arabic numeral scratched into the plaster mould
by hand. On the outside (top) an Arabic numeral
«912» raised by hand and the year (abbr.) [??7] after
a hyphen.

LAU 4 | Raised, «TONWARENFABRIK / LAUFEN». Below | 1908 — 1923
raised Arabic numerals and characters, manually in-
cised. On the outside (top) a number sequence in
Arabic numerals, mostly «512», raised and scratched
by hand, and after a hyphen the year (abbr.) [77].
LAU 5 | Raised, «TUILERIE MEC. / LAUFON» in a car- | 1941
touche. On the right, at the same level as the inscrip-
tion, an Arabic numeral, applied to the plaster mould
using a template or by hand? On the outside raised
and scratched by hand day (Arabic numerals), month
(Roman numerals) and year (Arabic numerals, abbr).

Table 8.8:  Compilation of the various inscriptions (marks) on the 95 roof
tiles.
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GLT

‘1:2 SiOo TiOQ‘ Alo OJ Feo 03| MnO| MgOQO CaO| NasO[l KoOf PoOg] SUM Ba Cr| Cu| NB Ni| PH Rb| Sr A\ Y Zn| Zr LOI
Allschwil (PIC)
zZ 5.44
01 62.31] 0.69 13.40 0.13 3.04 11.82] 0.89 2.42| 0.14 100.28| 300 143| 23 12| 97| 33| 105[ 313 92 38| 62 76 2.19
g?zy 60.10] 0.67 13.91 o0 0.12 2.94 13.31] 0.74 2.56 | 0.13 99.98 282 136| 20 12| 85| 29| 114 351 104 36| 68 103 1.76
ZZ 5.35 9
04 61.62] 0.65 13.42 0.12 3.14 12.43| 0.84 2.50| 0.13 100.20| 380 143 10| 93| 36| 110 339 97 36| 64 117 0.44
gg 59.52] 0.65 13.58 °o8 0.17 3.37 13.93| 0.83 2.56 | 0.15 100.34| 298 156 29 13| 10Q 37| 111f 376| 168 33| 71 150 2.43
?g 61.11] 0.68 13.41 °39 0.12 3.12 12.73] 0.87 2.47| 0.13 90,97 293 135 14 11| 93| 30| 109 344 89 36| 94 80 0.63
?f 58.34] 0.65 13.19 o2 0.12 3.56 15.32] 0.90 2.50| 0.18 100.01| 260 138 17 13| 92| 33| 111 410 106| 34| 61 121] 1.60
?g 59.36] 0.65 13.32 >3 0.12 3.48 14.03] 0.92 2.50| 0.17 99.90 267 143| 14 11| 96| 33| 111 403 95 36| 168] 90 0.38
%(’ZS 59.94| 0.67 13.25 o2 0.11 3.51 13.84| 0.91 2.49| 0.15 100.09| 285 143| 15 12| 91| 30| 111 394 92 34| 78 74 0.40
?? 61.88] 0.67 13.08 o3 0.13 3.60 11.71] 0.87 2.38| 0.13 99.78 292 154 25 11| 92| 31| 106[ 318 137 35| 59 82 3.10
%g 60.56] 0.66 13.06 °-30 0.13 3.40 13.34] 0.89 2.44| 0.14 99.92 278 155 11 13| 98| 31| 105[ 351 89 34| 58 77 0.64
?g 60.65| 0.66 13.15 °-20 0.12 3.09 13.76] 0.86 2.39| 0.13 100.01| 290 132 19 12| 83| 35| 107 352 82 36| 59 82 1.28
gg 60.26] 0.66 12.89 o01 0.12 3.41 14.21| 0.90 2.36| 0.15 100.00| 271 138 18 14| 86| 31| 104 376 84 34| 54 78 1.33
g? 60.66] 0.67 13.46 o 0.11 2.93 13.60] 0.85 2.47| 0.14 100.13| 293 116 14 13| 76| 28| 109 343 96 37| 62 84 1.81
gt'z) 60.18] 0.67 13.85 o1 0.12 2.95 13.31] 0.74 2.57| 0.14 100.02| 282 138 17 11| 84| 30| 118 350 97 34| 68 117 1.79
gg 60.34] 0.66 13.07 °-30 0.13 3.45 13.56] 0.88 2.44| 0.14 99.97 290 153| 15 13| 97| 29| 111 362 87 36| 123] 79 0.38
gg 60.38] 0.66 13.02 o 0.12 3.52 13.78] 0.92 2.44| 0.16 100.13| 282 131 16 14| 93| 35| 105[ 392 95 33| 64 69 0.47
gf 62.97] 0.67 12.99 °00 0.11 2.67 12.07| 0.91 2.32| 0.16 99.93 278 113 14 11] 73| 35| 107 308 90 37| 60 91 1.19
gfz) 60.25| 0.67 13.41 o 0.12 2.97 13.79] 0.83 2.47| 0.16 100.04| 291 120 14 11] 80| 36| 112[ 348 86 39| 67 78 1.52
2Z2%1 60.57] 0.64 13.11 o2 0.12 3.09 13.90] 0.82 2.35| 0.14 100.11| 277 132| 37 15| 80| 19| 125[ 390 95 35| 160] 258 1.57
2Z5Z6 59.94| 0.63 13.48 o2 0.12 3.12 13.89] 0.64 2.36| 0.15 99.75 281 132| 68 15| 87| 25| 127 382 105/ 33| 106/ 237 1.31
2Z5ZS 60.05| 0.65 14.09 502 0.12 2.86 13.29] 0.52 2.38| 0.13 99.72 294 136 40 17| 81| 21| 137 368 99 35| 100] 247 0.69
2Z6Z2 62.59] 0.65 13.52 o8 0.12 2.70 11.51] 0.67 2.34| 0.16 99.70 297 127 40 16| 87| 22| 128 344 98 37| 149] 270 2.17
2Z7ZQ 60.34] 0.63 13.60 o9 0.12 3.36 12.93| 0.63 2.41| 0.15 99.77 290 163| 34 14| 10 22| 129 360 99 37| 92 234| 1.00
2ZSZ7 60.51] 0.70 13.50 o0 0.11 2.98 13.52| 0.86 2.37| 0.14 100.15| 281 125 45 16| 67| 21| 126 379 84 33| 112 243
2ZQZ4 59.69] 0.64 13.03 o 0.12 3.37 14.76] 0.85 2.42| 0.14 100.16| 265 143| 36 17| 85 124| 414 111 33| 122| 248 2.80
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An.

No. SiOo| TiO9 AIZOJ FeoOg| MnO| MgO CaO| NasO| KoO| POy SUM Ba Cr| Cu| NB Ni| PH Rb| Sr \2 Y Zn| Zr| LOI
Allschwil (PIC)

Z7Z 5.39

295 63.12] 0.68 13.41 0.12 2.79 11.39] 0.89 2.42| 0.16 100.37| 290 122| 34 14| 72 126 350 95 36| 108| 285 0.90

77 5.32

296 63.91] 0.67 13.11 0.12 2.84 10.88| 0.92 2.38| 0.17 100.32| 291 126| 34 15| 81 127 345 97 37| 104 293[ 0.53

Z7Z 5.36

298 60.07| 0.66 13.76 0.12 2.93 13.79] 0.77 2.53| 0.14 100.13| 307 123| 246| 16| 71 132 387 94 34| 110] 248/ 1.03

Z7Z 5.35

299 60.33] 0.65 13.24 0.12 3.29 13.65| 0.88 2.44| 0.17 100.12| 291 137 45 14| 86 128 400 92 34| 91 253| 1.256

77 5.27

300 61.20] 0.65 13.19 0.12 3.09 13.18| 0.86 2.40| 0.15 100.11| 295 131] 41 14| 81 127 384] 92 35| 232| 262 0.67

Z7Z 5.38

331 60.93] 0.65 13.45 0.12 2.79 13.68| 0.66 2.35| 0.13 100.14| 276 132 33 15| 68| 18| 130 365 107 34| 167 257 1.67

Z7Z 5.13

335 63.37] 0.68 12.99 0.11 2.86 11.56] 0.86 2.33| 0.13 100.02| 291 126| 33 16| 77| 21| 125[ 346 91 37| 162| 290[ 0.56

77 5.04

336 64.12] 0.69 12.72 0.11 2.77 11.27] 0.82 2.28 | 0.13 99.95 285 128| 31 14| 81| 15| 120 330 106 36| 188 290 1.91

77 5.18

337 63.51] 0.69 13.62 0.10 2.73 10.85| 0.80 2.38| 0.14 100.00| 300 126| 33 16| 76| 20| 130 325 103 34| 188 275 1.77

77 4.91

338 64.75| 0.70 12.74 0.10 2.62 11.14| 0.76 2.22| 0.11 100.06| 287 121] 28 16| 67| 17| 123 330 96 35| 173| 301 0.75

77 4.98

339 63.06] 0.68 13.16 0.09 2.88 11.72| 0.78 2.29| 0.13 99.77 286 143| 711| 15| 82| 19| 127 337 101 34| 184 281 1.52

77 5.21

340 63.57] 0.69 13.57 0.10 2.74 10.79| 0.80 2.38| 0.15 100.00| 295 132 44 15| 75| 20| 129 323 95 37| 196| 276 0.64

Z7Z 5.55

341 60.29| 0.65 13.45 0.12 3.04 13.41| 0.83 2.41 0.13 99.88 281 136| 45 14| 85| 19| 125 365 180 34| 166| 256| 2.79

Z7Z 5.60

342 62.25| 0.67 13.64 0.12 2.84 11.60| 0.81 2.43| 0.13 100.09| 299 130 39 14| 77| 17| 131 334 94 36| 196| 270[ 0.28

ZZ 5.21

401 62.92| 0.72 13.54 0.10 2.63 10.50] 1.32 2.38 0.14 99.59 312 131 28 18 72 24 119 299 154 22 103| 246| 0.61

Z7Z 5.19

403 63.17] 0.70 13.46 0.10 2.70 10.89] 1.31 2.37| 0.14 100.19| 330 117 28 15| 69| 29| 118/ 309 201 25| 118 247 0.54

Z7Z 5.08

405 64.42] 0.71 13.03 0.12 2.58 10.67| 1.28 2.27| 0.08 100.41| 446 109| 27 13| 70| 23] 114 307 226/ 22| 80 262| 0.56

Z7Z 5.17

418 64.52| 0.67 12.58 0.14 2.55 10.69| 1.29 2.22| 0.11 100.11| 487 144| 26 16| 78| 26| 108 285 152 21| 85 246| 1.76
Allschwil (AZA

Z7Z 5.13

02 65.22] 0.71 13.04 0.12 2.51 9.62 0.85 2.30| 0.14 99.64 275 125 12 14| 78| 31| 104 272 80 36| 464| 111 0.36

77 5.20 7

05 65.30] 0.70 13.02 0.12 2.56 9.61 0.89 2.31 0.15 99.86 285 125 15| 81| 32| 103] 274 93 37| 59 107 0.59

77 5.28 9

06 65.38] 0.71 12.94 0.13 2.58 9.55 0.91 2.29| 0.15 99.92 293 126 11| 84| 31| 105( 264 97 38| 61 127 0.50

77 5.23 8

07 65.99| 0.71 12.80 0.13 2.61 8.92 0.96 2.25| 0.14 99.74 309 138 12| 85| 34| 101f 258 79 37| 64 141 0.27

Z7Z 5.30

08 65.67] 0.70 13.02 0.13 2.54 9.38 0.84 2.28 | 0.14 100.00| 296 126 12 11| 85| 33| 102[ 258 88 38| 65 104| 0.40

77 5.40 8

15 65.83] 0.71 12.96 0.13 2.70 8.68 1.00 2.28 | 0.17 99.86 297 135 12| 89| 37| 100 253 83 41| 1587 131] 0.38
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LLT

22 Si02| TiOg| AlyOg FepOg| MnO| MgO| CaO| NasO] KoO| PoOg| SUM Ba Cr| Cu| NH Ni| PH Rb| Sr A% Y Zn| Zr LOI
Allschwil (AZA

ZZ 5.22

26 62.98] 0.67 1322 0.11 2.86 11.54| 0.85 2.39| 0.15 99.99 280 130| 16 12| 86| 32| 107 300 92 36| 64 87 0.84
gfzi 60.32] 0.69 14.12 >0 012 3.09 12.51] 0.76 2.57| 0.14 99.93 286 140 17 13| 90| 35| 122 343 1038 35| 64 101 1.19
g? 65.42] 0.71 13.04 239 0.12 2.58 9.44 0.90 2.30| 0.16 100.00| 293 130 11 13| 85| 33| 105[ 255 90 41| 61 136 0.41
gg 60.20] 0.68 13.73 o2 0.11 3.18 13.16] 0.85 2.51| 0.14 99.98 861 126 13 11| 85| 38| 114 367 99 36| 66 76 1.17
gé 65.30] 0.69 12.82 520 0.13 2.67 9.58 1.02 2.28 | 0.16 99.91 287 126 11 13| 87| 31 102 255/ 89 40| 67 129 0.35
].ZQZE 61.77] 0.67 13.78 o 0.12 2.93 12.16] 0.81 2.46 | 0.14 100.31| 313 127 38 16| 81 132 347 97 35| 96 262 0.59
2Z2Z8 64.28] 0.70 13.49 o 0,12 2.70 10.05] 0.77 2.39| 0.15 100.26| 302 134| 32 15| 81| 22| 133[ 310[ 92 36| 217 305 0.52
2Z2Z9 63.08] 0.68 13.16 o8 0.12 2.83 11.58| 0.94 2.45| 0.15 100.28| 289 124| 33 16| 75| 20| 129 316/ 97 34| 182| 287 0.40
2ZSZ3 61.92] 0.66 12.81 >0 0.12 3.15 13.01] 0.91 2.36| 0.16 100.40| 302 133| 40 14| 89 21| 124/ 354 95 36| 92 266 1.37
S’ZQZS 68.95] 0.72 12.78 o0 0.12 2.06 6.47 1.33 2.13| 0.11 100.08| 436 138 26 15| 68| 24| 110 202 74 28| 87 311 1.14
4le7 68.09] 0.72 12.60 o0 0.12 2.15 7.42 1.31 2.17| 0.13 99.98 486 135 27 14| 70| 20| 108 218 151 25| 97 324{ 1.02

Laufen

Z7Z 5.22

41 67.45| 0.76 13.91 0.10 2.01 7.08 0.63 2.53| 0.16 99.85 1165 167 <5 12| 90| 29| 115 199 98 35| 59 81 1.38
ig 66.92] 0.78 14.37 o0 0.10 1.96 6.44 0.58 2.58 | 0.17 99.58 2185 167 <b5| 16| 95| 33| 117 205 108 37| 67 90 1.27
?1?Z> 67.51] 0.77 14.05 o2 0.10 2.02 6.70 0.62 2.56 | 0.17 99.75 115§ 168 <5 16| 92 38| 115/ 196/ 109] 37| 60 82 1.35
gg 62.74] 0.71 13.25 500 0.14 2.57 12.23| 0.44 2.35| 0.15 100.24| 309 159 17 12| 101 37| 120 284 94 41| 86 82 0.39
1ZSZ2 68.80] 0.66 13.61 oo 0.13 1.98 6.46 0.57 2.49| 0.13 100.36| 372 188| 28 15| 114 25| 144 186 92 34| 88 232 0.41
1Z5Z4 65.55| 0.77 15.06 o5 0.12 2.19 7.00 0.56 2.64| 0.18 99.96 166§ 166 29 16| 92| 28| 147 246 104/ 38| 106 253 0.95
1Z5Z5 67.27] 0.66 13.45 o 0.13 2.14 7.85 0.51 2.48 | 0.13 100.09| 397 181 29 14] 111 27| 141 213 89 35| 85 230 0.28
1Z5Zfi 67.26] 0.68 13.45 o0 0.12 2.13 7.91 0.54 2.44| 0.13 100.12| 352 169 30 15| 1085 29| 141 209 116 35| 86 254| 1.38
1Z5Z7 67.70] 0.68 13.68 oo 0.13 2.13 7.30 0.53 2.50| 0.14 100.34| 375 170 30 15| 109 25| 145 205 98 36| 87 248| 0.40
1Z7Z6 66.05] 0.70 13.35 >0 0.12 2.34 9.26 0.56 2.42| 0.16 100.04| 350 170 30 16| 96| 20| 141 246 93 38| 88 267 1.34
2Z5ZO 70.96] 0.75 12.78 570 0.17 1.70 5.40 0.54 2.08| 0.12 100.42| 379 164| 86 14| 86| 27| 124 157 90 39| 166 327 0.36
2Z5Z1 64.72] 0.72 13.42 570 0.13 2.27 9.76 0.45 2.22| 0.15 99.75 329 153| 32 15| 95| 22| 134 254 99 41 177 281 0.44
SZOZ]. 68.43] 0.74 13.46 o2 0.12 2.03 7.11 0.53 2.29| 0.13 100.46| 342 165 29 16| 93 140 195 93 38| 94 300[ 0.47
SZOZ2 68.01] 0.73 13.45 oot 0.13 2.05 7.23 0.54 2.31| 0.13 100.22| 351 164| 24 16| 92 140 198 92 37| 177 288 0.43
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ﬁi’ Si04 Ti()2| AIQO;J F0203| MnO| MgO CaO| Nas0O| Ky0| P05 SUM| Ba| Cr| cu|l NY Ni| PH Rb| sr| V| Y| 2Zn| zr| LOI
Laufen

Z7Z 6.18

308 64.34 .81 15.42 0.10 2.22 7.38 0.47 2.67 0.19 99.78 1690 151 23 18 82 142 257 119 39 127 277 0.59
3Z4Z3 64.95 .71 13.24 >78 0.14 2.31 10.01] 0.41 2.25 0.15 99.90 317 158 31 15 91 37 135 258 95 37 186 280 0.39
.?)ZSZS 64.98 .68 14.19 ol 0.12 2.33 8.56 0.43 2.47 0.13 99.47 355 172 30 13 100 21 141 201] 97 13 91 180

.?)ZQZ'T 65.33 .75 14.02 509 0.11 2.36 8.11 1.09 2.49 0.14 100.25| 429 154 26 16 89 23 128 216] 90 24 90 233 0.93
4ZOZO 64.65 .76 14.01 6:08 0.12 2.34 8.29 1.06 2.48 0.16 100.04| 362 175 24 14 88 24 129 220] 136 23 89 234 0.68
4ZOZ2 65.94 .73 13.57 o5 0.11 2.36 8.20 1.15 2.41 0.15 100.32| 477 162| 32 15 91 23 128 214 157 23 86 233| 0.44
4ZOZ6 65.35 .74 14.02 °70 0.11 2.38 8.15 1.09 2.50 0.14 100.35| 482 165 24 15 92 24 132 215] 175 23 88 235 0.70
4ZOZ7 65.24 .73 13.49 559 0.12 2.35 8.25 1.12 2.38 0.14 99.52 467 171 26 16 84 41 129 219 90 22 85 241 0.84
421ZO 64.84 .72 13.46 o5 0.12 2.45 9.01 1.14 2.36 0.15 99.86 585 183 25 14 85 24 128 228] 134 22 84 238 0.76
4ZlZ1 66.08 .74 13.49 o 0.12 2.27 7.73 1.15 2.35 0.17 99.71 481 162| 29 17 82 23 122 201] 186 23 84 250 1.96
4ZlZ4 65.28 .76 13.80 500 0.12 2.40 8.42 1.12 2.41 0.17 100.23| 530 180 29 14 86 20 124 220 71 24 85 237 0.89
4le5 65.82 .75 13.59 552 0.12 2.38 8.13 1.16 2.38 0.16 100.14| 448 198 23 16 83 18 127 214 25 83 241 0.68
4le6 65.38 .75 13.94 569 0.11 2.40 8.30 1.10 2.48 0.15 100.47| 405 208| 27 15 88 26 131 223] 215 25 88 234 0.55
4ZlZ9 65.40 .74 13.53 550 0.12 2.42 8.26 1.14 2.36 0.17 99.80 562 183 24 15 82 20 125/ 215] 19 22 84 246 1.79
422Z1 65.69 .75 13.75 501 0.12 2.36 8.14 1.13 2.41 0.17 100.26| 457 165 25 15 81 23 128 214 55 24 84 247 0.70
422Z2 66.17 .74 13.77 558 0.12 2.30 7.78 1.16 2.41 0.15 100.33| 362 217 26 15 88 25 129 205] 81 24 88 237 0.95
422Z3 66.14 .74 13.58 568 0.12 2.19 7.11 1.12 2.41 0.17 99.38 355 171 26 15 85 26 127 193] 92 24 87 248 3.29
4ZQZ4 65.75 .71 13.55 o42 0.11 2.30 8.05 1.17 2.39 0.15 99.73 266 160 25 15 89 23 127 212 66 24 85 232 1.06
4ZQZ6 64.89 .76 14.13 599 0.12 2.33 7.98 1.07 2.45 0.14 100.04| 541 171 25 17 86 22 129 214 136 25 88 238 0.76
4ZQZ7 66.63 .73 13.54 o35 0.12 2.31 7.73 1.18 2.35 0.15 100.46| 619 151 31 14 86 22 126 203| 151 25 85 236 1.24
4Z2Z8 61.61 .76 16.16 o589 0.13 2.91 8.71 0.78 2.37 0.22 99.32 500 200 100 150 250 250] <1p0100|] 350] 1.71

Table 8.9: XRF analytical results of 95 roof tiles from the factories in Allschwil and Laufen. Ozxides, total and loss

on ignition (LOI) in wt.%, trace elements in ppm.
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