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Aim of the project:

• comparative studies of watermarks 

• non-destructive determination of the watermarks 
with transportable instrumentation 

• (digital) catalogue of the watermarks

• dating of art objects 
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Methods used for the Determination of Water-
marks and their Reproduction: IPH Vers.2.0, 1997 

• TRAC    - Hand-drawn tracing

• PHOT   - Transparency photographs

• RUBB   - Rubbing

• PHOS   - Phosphorescence technique

• SURF    - Digital non-contact thickness 
measuring
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Methods used for the Determination of Water-
marks and their Reproduction: IPH Vers.2.0, 1997

• UVPH   - UV-photography / DYLUX Method

• RADI - Radiography 
SX   - Soft x-ray radiography
BETA - Beta radiography
ELEC - Electron radiography

• SCAN   - Scanning
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Dylux-Method
Day light

Dylux 503-1B Paper

Object 

Visible light: 
410-500 nm
exposure time: 
1-15 min

UV light: 
200-400 nm
exposure time: 1 min
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Beta Radiography (Dr. A. Haidinger, ÖAW)
Darkroom: red 
safe light

Beta radiography
plate: 150 mCi/g of
radioactive C-14
178 x 128 cm

Object

X-ray film: Kodak 
Bio Max MR 
18 x 24 cm
exposure time: 
4 - 8 h
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X-ray Radiography with Soft X-Ray Radiation

X-ray Tube

X-ray Film 

Lead/Iron Plate Table

Object

X-ray Tube:
Baltospot 100 kV
Fa. Balteau NDT

Exposure:
ca. 8-12 kV
7-15 min 

Film: 
Agfa Structurix D4 
or D2

Distance
ca. 50 cm
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3 Case Studies
1. Copper engraving “Fides” by 

H. Goltzius (1558 - 1617)

2.  Copper engraving “Fides” by J.Ch. Weigel (†1746)     
after H. Goltzius

3.  2 Woodcuts:
“The Building of the Tower of Babel”
“The Fall of Jericho”, 
cuttings from a bible, Germany, 
about 16th century
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Case Study 1:
Copper engraving „Fides“
by H. Goltzius (1558-1617)

Size: 22.5 x 15.6 cm

Scan Image
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Case Study 1:
Copper engraving „Fides“
by H. Goltzius (1558-1617)

Watermark: hardly visible
(printing ink, heavy adhesive, 
and thick layered papers are also 
visible)

Transmission Scan
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Case Study 1:
Copper engraving „Fides“
by H. Goltzius (1558-1617)

Watermark: hardly visible
(single headed eagle with Basel 
crosier on chest) 

DYLUX Method
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Case Study 1:
Copper engraving „Fides“
by H. Goltzius (1558-1617)

Watermark: good visible
(heavy adhesive and thick 
layered papers block the e--rays) 

Beta-Radiograph
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Case Study 1:
Copper engraving „Fides“
by H. Goltzius (1558-1617)

Watermark: visible
(image has more details than 
that obtained by β-radiography 
since the radiation source is 
sharply focussed)

X-ray Radiograph
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Case Study 2:
Copper engraving “Fides”
by J. Ch. Weigel (†1746) 
after H. Goltzius

Size: 21.8 x 14.2 cm

Scan Image
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Case Study 2:
Copper engraving “Fides”
by J. Ch. Weigel (†1746) 
after H. Goltzius

Watermark: hardly visible
(printing ink is also visible)

Transmission Scan
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Case Study 2:
Copper engraving “Fides”
by J. Ch. Weigel (†1746) 
after H. Goltzius

Watermark: hardly visible
(snake on a shaft/column with 
the monogram NHM in the coat 
of the arms)

DYLUX Method
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Case Study 2:
Copper engraving “Fides”
by J. Ch. Weigel (†1746) 
after H. Goltzius

Watermark: visible
(partly diffuse image due to the 
poor contact of the film to the 
object)

Beta-Radiograph
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Case Study 2:
Copper engraving “Fides”
by J. Ch. Weigel (†1746) 
after H. Goltzius

Watermark: clearly visible
(design in carbon ink and most 
other printing media do not 
absorb soft x-ray radiation)

X-ray Radiograph
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Case Study 3a:
Woodcut „The Building of the Tower of Babel“
a cutting from a bible, German, about 16th century 

Scan Image Size: 12.2 x 16 cm
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Watermark: 
very hardly visible
(text and image are also 
visible)

Transmission Scan

Case Study 3a:
Woodcut „The Building of the Tower of Babel“
a cutting from a bible, German, about 16th century 
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Watermark: 
hardly visible
(horn with baldric, flat 
opening)

DYLUX Method

Case Study 3a:
Woodcut „The Building of the Tower of Babel“
a cutting from a bible, German, about 16th century 
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Watermark: 
clearly visible
(horn with baldric, flat 
opening)

Beta Radiograph

Case Study 3a:
Woodcut „The Building of the Tower of Babel“
a cutting from a bible, German, about 16th century 
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Watermark: 
clearly visible
(horn with baldric, flat 
opening)

X-ray Radiograph

Case Study 3a:
Woodcut „The Building of the Tower of Babel“
a cutting from a bible, German, about 16th century 
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Case Study 3b:
Woodcut „The Fall of Jericho“
a cutting from a bible, German, about 16th century 

Scan Image Size: 11.6 x 15.8 cm




