AV 4
CHARLES S & V
UNIVERSITY

Sechtl & Vosedek
Museum of Photography

Jan Hubicka | Linda Kimrova | Melichar Konecny

Archivy, knihovny, muzea v digitalnim svété 2024



Historie fotografie

™
36 EXPOSU”
KR 135
Prvni fotografie Rana barevna ,Moderni* barevna
1826 fotografie fotografie
1850 - 1950 1935-

Archivy, knihovny, muzea v digitalnim svete 2024



Co je aditivni rana barevna
fotografie?



Aditivni barevné procesy

Nahodny filtr Oddéleny filtr
1903-1933 Autochrome 1896—-1900 Joly Colour screen
1916 Agfacolor 1897-1900 McDonough plates

1908-1910 Thames Colour Screen
1909-1910 Dufay Dioptichrome
1913—+1922 | Paget Color screen
1926—+1928 | Duplex Screen Plate

1929-1941 Finlay Colour Plate

Archivy, knihovny, muzea v digitalnim svete 2024

Geometircky filtr sou€asti emulze
1909-1934 | Thames Colour Plate
1909-1911 | Omnicolore

1910-1912 | Dufay Dioptichrome-B Plate

1912-1914 | Dufay Improved
Dioptichrome-B Plate

1933-1940 | Finlaychrome
1909-1911 | Krayn Line Screen
1910-1911 | Krayn Color Film

1935-1958 | Dufaycolor Film



Aditivni rana barevna fotografie s pravidelnym rastrem
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Agfa Agfacolor Autochrome Lumiere Dufaycolor Thames-Finlay



Aditivni rana barevna fotografie s pravidelnym rastrem
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Agfa Agfacolor Autochrome Lumiere Dufaycolor Thames-Finlay



Jak vytvorit aditivni barevnou fotografii?

1. Prilepte mozajkovy filtr
na sklenény panchromaticky
negativ

2. Exponujte fotografii
3. Vyvolejte negativ
4. Vytvorte diapozitiv

5. Zarovnejte prohlizec/
filtr s diapozitivem

Archivy, knihovny, muzea v digitalnim svete 2024



Jak vytvorit aditivni barevnou fotografii?

Imm
A >

1. Prilepte mozajkovy filtr
na sklenény panchromaticky
negativ

2. Exponujte fotografii
3. Vyvolejte negativ
4. Vytvorte diapozitiv

5. Zarovnejte prohlizec/
filtr s diapozitivem

Archivy, knihovny, muzea v digitalnim svete 2024



Jak vytvorit aditivni barevnou fotografii?

1. Prilepte mozajkovy filtr
na sklenény panchromaticky
negativ

2. Exponujte fotografii
3. Vyvolejte negativ
4. Vytvorte diapozitiv

5. Zarovnejte prohlizec/
filtr s diapozitivem

Tanganika. Arusha. Mladého Masaje zajima fotoaparat, 1936
Nitratovy negativ, 4 x 5 palcu
Knihovna Kongresu, LC-DIG-matpc-17721

Archivy, knihovny, muzea v digitalnim svete 2024



Jak vytvofit aditivni barev| |l

1. Prilepte mozajkovy filtr
na sklenény panchromaticky

negativ
2. Exponujte fotografii
3. Vyvolejte negativ
4. Vytvorte diapozitiv

5. Zarovnejte prohlizec/
filtr s diapozitivem

Tanganika. Arusha.

Masajsti valeCnici se svymi lesklymi kopimi na svatbé, 1936
Negativ Finlay color, 4 x 5 palcu

Knihovna Kongresu, LC-DIG-matpc-00413

Archivy, knihovny, muzea v digitalnim svete 2024



Jak vytvorit aditivni barev

1. Prilepte mozajkovy filtr
na sklenény panchromaticky
negativ

2. Exponujte fotografii
3. Vyvolejte negativ
4. Vytvorte diapozitiv

5. Zarovnejte prohlizec/
filtr s diapozitivem
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Archivy, knihovny, muzea v digitalnim svete Z0/2



Jak vytvorit aditivni bare

1. Prilepte mozajkovy filtr
na sklenény panchromaticky
negativ

2. Exponujte fotografii
3. Vyvolejte negativ
4. Vytvorte diapozitiv

5. Zarovnejte prohlizeci
filtr s diapozitivem

Svatebni tanec€nici z Arushy. Tanganika, 1936
Finlay color diapozitiv, 4 x 5 palcU
Knihovna Kongresu, LC-DIG-matpc-11904

Archivy, knihovny, muzea v digitalnim svete 2024



1G. 4 Ihames

Dufay x 160 1G. 10.  Agfa X160

Lumiére Autochrome 200 rora X160 IG . Finlay x 160

ougla Omr Spicer-Dufay x 160




v
-

o4

£

e -

Louis Lumiére jako akademik. Neznamy fotograf,
Autochrom 18 x 24 cm, 1935
Sbirka Marka Jacobse

Endurance snazici se pomoci plachet vymanit z ledu.
Frank Hurley, Paget color, 1914
Statni knihovna Nového Jizniho Walesu



Color-Screen


https://github.com/janhubicka/Color-Screen/wiki

O janhubicka / Color-Screen Q Type(7)to search

<> Code () Issues 3 {9 Pullrequests () Actions [ Projects [0 wiki @ Security |~ Insights &2 Settings

Home

Jan Hubicka edited this page on Oct 12 - 68 revisions

Color-Screen - Pages @)

Find a page...
Color-Screen is a collection of tools for working with digitized versions of additive screen processes of early color

photography. ~ Home
Color-Screen

What is an additive color
screen process?

What we aim for?

A Call to Collaboration
News

Software packages

Table of contents

» Acknowledgements

*» Available scans of color screen pro...

* Collections
Flowers, Paget lantern slide 8x8cm, ca 1921 (left) and digital color reconstruction (right)
» Color Models

What is an additive color screen process? i
» Digitization
» Digitization using Epson scanners

» Installation on macOS with Apple S...

» Publications




I Cile projektu

« Vypocéet vérnych barevnych pozitivu ;,
z negativu (pofizenych aditivnimi
procesy) -

o Vérné restaurovani barev podle skenu «:
diapozitivy

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skenl porizenych v nékolika ' . /]
dlazdicich » -

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

-ae |
¥ 4§ P |
\ : &

o Porozumeni aditivnim procesim i e |

Oscar Jordan: Franklin D. Roosevelt v auté, tricata léta
negativ Finlay color, 20x30cm

Archivy, knihovny, muzea v digitalnim svete 2024 RN e BiEl SlE s b2



I Cile projektu

« Vypocet vérnych barevnych pozitivu '
z negativu (pofizenych aditivnimi
procesy) L &

o \erné restaurovani barev podle skenu <~
diapozitiv{ L

o Priprava pro tisk a zobrazeni ;
na monitoru (demozajkovani)

o Skladani skent pofizenych v nékolika ' .
dlaZdicich |

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

o Porozumeni aditivnim procesim

Oscar Jordan: Franklin D. Roosevelt v auté, tficata léta

. . TSI ViV negativ Finlay color, 20x30cm, ukazka zaznamenani barev
Archivy, knihovny, muzea v digitalnim svete 2024 FDR Presidential Library & Museum



I Cile projektu

« Vypoc€et vérnych barevnych pozitiva |-
z negativu (pofizenych aditivnimi L+
procesy) 4

« \Veérné restaurovani barev podle skenu «:
diapozitivy

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skend porizenych v nékolika
dlaZdicich |

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

o Porozumeni aditivnim procesim

T

Oscar Jordan: Franklin D. Roosevelt v auté, tficata léta

Archivy, knihovny, muzea v digitalnim svete 2024 Digitalni rekonstrukce barev



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o Vérné restaurovani barev podle
skenu diapozitivu

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

v 7 A y o Frank Hurley: Endurance, 1915
e Porozumeéni aditivnim procesum Paget plate, Statni knihovna Nového Jizniho Walesu

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o Vérné restaurovani barev podle
skenu diapozitivu

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

v 7 A y o Frank Hurley: Endurance, 1915
e Porozumeéni aditivnim procesum Paget plate, Statni knihovna Nového Jizniho Walesu

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle skenu
diapozitivy

« Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

Frank Hurley s kinematografem 1915

e Porozumeni pra ktikam fOtog raf& Paget plate, Statni knihovna Nového Jizniho Walesu
o Porozumeni aditivnim procesim

Archivy, knihovny, muzea v digitalnim svete 2024
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I Cile projektu -

........

o Vypocet vérnych barevnych pozitivu
z negativu (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle skenu
diapozitivQ

« Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality figizic

o Posouzeni blednuti originalu T

o Porozumeni praktikam fotografu iV A
o Porozumeni aditivnim procesim

SCOERSARARA RS

Detail skenu pofizeného kamerou Phase One, 150MP
Archivy, knihovny, muzea v digitalnim svete 2024
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« Vypolet vérnych barevnych pozitiva — o
z negativu (pofizenych aditivnimi ‘ ey ' el
procesy)

o V&rné restaurovani barev podle skenu
diapozitivy

« Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

o Porozumeni aditivnim procesim
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Digitalni rekonstrukce barev
Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle skenu
diapozitivy

« Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

o Porozumeni aditivnim procesim

- N e
Demozajkovany obraz

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle skenu
diapozitivy

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

« Skladani skenu pofrizenych
v nékolika dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

o Porozumeni aditivnim procesim

Jednotlivé dlazdice skenu Dufaycoloru 13x18cm

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle skenu
diapozitivy

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

« Skladani skenu pofizenych
v nékolika dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

o Porozumeni aditivnim procesim

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle skenu
diapozitivy

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

« Skladani skenu porizenych
v nékolika dlazdicich

o Kontrola kvality

e Posouzen I/ bledn Utll orig N é lu Willard Curver, Nemocnice Waltera Reeda, 1936
v 7 ‘o o Dufaycolor, 13x18cm
o Porozumeni praktikam fotografu 4500DPI: cca 800 megapixeltl, 8GB

o Porozumeni aditivnim procesim

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle skenu
diapozitivy

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

« Skladani skenu porizenych
v nékolika dlazdicich

o Kontrola kvality

° POSOUZGHI/ bLed N Utll Originé [u Willard Curver, Nemocnice Waltera Reeda, 1936
v 7 ‘o o Dufaycolor, 13x18cm
o Porozumeni praktikam fotografu digitalni rekonstrukce

o Porozumeni aditivnim procesim

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

« \Veérne restaurovani barev podle skent
diapozitivl 'y

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

Dufaycolor 6x9cm, konec tficatych let v Egypté.

° PO roZzu ménf ad itivn |/m p roces Cj m Skenovano pomoci Nikon Super Coolscan 9000ED, 4000 PPI

Muzeum fotografie Sechtl a Voseéek (koupeno na Ebay)

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

procesy) u

o \Veérné restaurovani barev po T8
diapozitivQ

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

Dufaycolor 6x9cm, konec tficatych let v Egypté.

o Porozumeni aditivnim procesim Skenovano pomoci Nikon Coolscan 9000ED, 4000 PPI

Muzeum fotografie Sechtl a Voseéek (koupeno na Ebay)

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle sken
diapozitivy

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

o Porozumeni aditivnim procesim

Analyza ostrosti

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy) T

o \Vérné restaurovani barev podle skent =
diapozitivy ;

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skend porizenych v nékolika g
dlazdicich

« Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

Dufaycolor 6x9cm, konec tficatych let v Egypté.

o Porozumeéni aditivnim procestiim Rekonstrukce barev

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle sken
diapozitivy

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

Chyby geometrie skeneru, pfeexponovani svétel, neostrost

e Porozuméni aditivhim procesﬁ m v rohu, pogkozeni originalu od lepidia v paspart&

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle sken
diapozitivy

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

Chyby geometrie skeneru, pfeexponovani svétel, neostrost

e Porozuméni aditivhim procesﬁ m v rohu, pogkozeni originalu od lepidla v pasparté

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle skenu
diapozitivQ

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika

dlazdicich
o Kontrola kvality Frank Hurley, 1915
’ ’ « o Paget plate,
o Posouzeni blednuti originalu Statni knihovna

o Porozumeni praktikam fotografy  Neveho Jizniho Walesu
o Porozumeni aditivnim procesim

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

« \Vypodet v&rnych barevnych pozitivi ZZE2
z negativll (pofizenych aditivnimi tzzcz %2
procesy) 2277

o \érné restaurovani barev podle skenu | ;{, o
diapozitivd EARRL (A

o Priprava pro tisk a zobrazeni HERNLI AR >
na monitoru (demozajkovani) : -

o Skladani skent porizenych v nékolika SEEEE.
dlazdicich

« Kontrola kvality CARNY iSRG

« Posouzeni blednuti originalu 3

o Porozumeni praktikam fotografu (R01ARARAN

o Porozumeni aditivnim procesim Deformace (smrsknuti) filmové podiozky

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle skenu
diapozitivQ

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeéni praktikam fotografu Saytor Roberts, 1938

'Y Porozuménll aditivnllm proces&m Dufaycolor pofizeny pro ¢asopis National Geographic Magazine

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle skenu
diapozitivy

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeéni praktikam fotografu Saytor Roberts, 1938

'Y Porozuménll aditivm’m proces&m Dufaycolor pofizeny pro ¢asopis National Geographic Magazine

Archivy, knihovny, muzea v digitalnim svete 2024



I Cile projektu
Dnes se podivame na Dufaycolor

o Vypocet vérnych barevnych pozitivu
z negativl (pofizenych aditivnimi
procesy)

o \erné restaurovani barev podle skenu
diapozitivy

o Priprava pro tisk a zobrazeni
na monitoru (demozajkovani)

o Skladani skent porizenych v nékolika
dlazdicich

o Kontrola kvality

o Posouzeni blednuti originalu

o Porozumeni praktikam fotografu

o Porozumeéni aditivhim procesum

Archivy, knihovny, muzea v digitalnim svete 2024



Dufaycolor



Digitalni Lab




Digitalni Lab




Dufaycolor

e “Nejmoderngjsi” a nejlépe dokumentovany proces aditivni barevné
fotografie

Zalozeny na vyzkumu Louise Dufay (1874-19306)

Nastupce procesu Dioptichrome (1908-1917)

Roku 1932 uveden pro pohyblivy film (Spicer-Dufay)

Roku 1935 uveden pro fotorafii (Dufaycolor)

Figure 2.59 Figure 2.60

Detail of Dufay Dioptichrome-B Plate screen pattern. Detail of Dufay Improved Dioptichrome-B Plate screen pattern.

Archivy, knihovny, muzea v digitalnim svete 2024



Dufaycolor

e “Nejmoderngjsi” a nejlépe dokumentovany proces aditivni barevné
fotografie

Zalozeny na vyzkumu Louise Dufay (1874-19306)

Nastupce procesu Dioptichrome (1908-1917)

Roku 1932 uveden pro pohyblivy film (Spicer-Dufay)

Roku 1935 uveden pro fotorafii (Dufaycolor)

Dioptichrome, autor neznamy, sbirka Marka Jacobse Rekonstrukce barev

Archivy, knihovny, muzea v digitalnim svete 2024
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LOUIS DUFAY

1874-1936

Pionnier de la photographie
et du cinéma en couleurs

Jean-Luc DUFAY
Patrick FOURNERET

Edouard HOLLANDE
4 '} Préface de
R S

Jean-Noél JEANNENEY

i

La plaque Dioptichrome
Le film Dufaycolor
L'Héliophore




Detail filmu Spicer-Dufay zvétseny 20x.
Fotografovala Silvana Konermann

Eggert, John (1932): Kurzer Uberblick tiber den
Stand der Farbenkinematographie.

Vice nawebu Timeline of Historical Film Processe

MARCH, 1932 THE PHOTOGRAPHIC [JOURNAI 109

THE SPICER-DUFAY COLOUR FILM PROCESS

By T. Thorne Baker, F.Inst.P., F.R.P.S., A.M.L.E.E.

1 the meeting of The Roval Phol graphic Society on November 3rd, 1931 with
the President, Mr. Olaf Bloch. in the Chair, a demonstration was oiven by My. T
Thorne Baker of the Spicer-Dufay colow film process

L'he President said that My. Thorne Baker was aboul to bring before the Society a
process of colour kinematograf 1y, and 1t was easy to tell from the lavee attendance that
eveming what great interest was taken in such a process. Many attempts had been made
at natural colour photography, both in the way of transparencies and prints and kiné
colour, innumerable patents had been taken ouf, much research had proceeded, and
much money had been spent on this quest for many years. Yet a successful process,
which could take its place in the regular run of /cz'm‘))z((/u;:u/n'; work, had still to be
found. Mr. Thorne Baker was going to show that eve ning another development which,
My. Baker believed—and they hoped his belief would be found to be substantially based

would find a place in the public displavs of the kinematograph.

HE history of the screen plate as a means of obtaining photographs in natural colours is too

well known to need any consideration to-night. The first patent protecting the principle of a

matrix of juxta-posed minute areas of colour was undoubtedly the French one of Ducos du
Hauron (1).

It has been stated that the pattern of the colouied elements plays an important part in the
manufacture of screen plates (2). I think that the pattern has to-day proved to be of little importance
& far as the result is concerned. If we compare a really perfect example of a colour picture taken
nan Autochrome, an Agfa plate, a Finlay plate, or on the Spicer-Dufay film, they may be all
ipparently perfect, and if examined from a distance of. say, 18 inches, when suitably illuminated,
the average eye would be quite incapable of differentiating between the geometrical or irregular
pattern of the coloured elements. An important point in connection with the matrix is that the
relative areas occupied by the three coloured elements must be very accurately balanced. Where
megular screens are employed it necessarily happens that masses of red, green or blue units occur
together like small bunches of grapes, and, although there are certain limits of tolerance which have
een agreed upon, it is obviously more conducive to perfect results if we have the three primary

tements effectively and regularly broken up into the smallest possible dimensions. In this way a

geometrical matrix has a great advantage over the irregular pattern.

Before entering into details of the physical character of the Spicer-Dufay film, it may be
lteresting to give a brief account of the way in which it is produced.

The idea of applying a series of coloured lines or squares to the film base, originally suggested
v Vidal (3), has been used by Dufay, and in this system two processes are involved, one of which
provides a series of alternate green and red lines a fortieth of a millimetre in width and perfectly
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THE DUFAYCOLOUR PROCESS

By F. F. Renwick, F.I.C., F.C.G.I., Hon. F.R.P.S.

[ANUARY, 1935

1 First and foremost, perhaps, is the fact that no
jal apparatus of any kind is required in making
| ; any ordinary camera, still
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the original colour recorc

or kine, can be u
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Dufaycolor se vyrabel 1935-1958

Dufay Superseded
Colour by superior
Film Processes

by Louis such as
Dufay Kodachrome

(1908) (1935)
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Hallstatt, Dufaycolor pofizeny pro ¢asopis National Geographic Magazine







Inovace Dufaycoloru



I Vyroba Dufaycoloru

Podlozka film (acetatatova)

C : lené dré plosky (vytisté kolodiu)
ervené, zelené a modré plosky (vytiStény v kolodiu
i == = =i Ochranna vrstva

Citliva panchromaticka emulze
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Dufaycoloru

Fi6. 72.—Dufaycolor réscau prini
Chromex Fac
tsina g o parallel rulings to the millimetre
at an angle of 23" to the edge n. The transparent non-flam. base
has pr y been uniformly coated with the blue primary colour—the A2 g v : gty S e T
supexfine Dufaycolor, grossp it bibeing teanlere Fastetrasist F1c. 73.—Dufaycolor réseau dyeing and bleaching unit as installed at
Subs between thes: ached and dyed with Sawston, Cambridgeshire.
and the * re: ved ; thus leaving two A : i O S
h) in width. The inspection end of the machine is nearest the camera. The finished

Fpeandeycolous avas anulc réseau at any stage passes across the viewing light and is inspected here.

machine installed at the Dufay-
Cambridgeshire.

This machine p

en primary colo
arallel coloured Tines Ath mm. (14
The operation is again repeated with the
of 67° to the edge of the film.

Podlozka film (acetatatova)

Cervené, zelené a modré plosky (vytistény v kolodiu)
Ochranna vrstva

Citliva panchromaticka emulze

Archivy, knihovny, muzea v digitalnim svete 2024



Dufaycoloru

Fi6. 72.—Dufaycolor réscau printing machine installed at the Dufay-
Chromex Factory, Sawston, Cambridgeshire.

"This machine prints in a greasy ink 20 parallel rulings to the millimetre
at an angle of 23" to the edge of the film. The transparent non-flam. base
has previously been uniformly coated with the blue primary colour—the Trlhers o ey Pt T G B R
supirine Dulsyoolor gresey il Hinaan b ond B ¢ =l - F1c. 73.—Dufaycolor réseau dyeing and bleaching unit as installed at

Subsequently the space between these lines is bl

ched and dyed with Sawston, Cambridgeshire.

the green primary colour, and the * resist ” dissolved ; thus leaving two : 2 3 KW st i

parallel coloured Tines each +th mm. (15%oth inch) in width The inspection end of the machine is nearest the camera. The finished
The operation is again repeated with the red primary colour at an angle

of 67° to the edge of the film. réseau at any stage passes across the viewing light and is inspected here.

Adrian Cornwell-Clyde:
Color Cinematography, tieti vydani, 1951

https://archive.org/details/in.gov.ignca.15062/page/n7/mode/2up

https://filmcolors.org/timeline-of-historical-film-colors
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Dufaycoloru

(1) Base dyed blue, then over-
printed with greasy resist in lines.

Fi6. 72.—Dufaycolor résea
Chromex Fact

¢ machine installed at the Dufay-
X dgeshire.

This machine prints in a g o parallel rulings to the millimetre
at an angle of 23° to the edge The transparent non-flam. base
has previously been uniformly coated with the blue primary colour—the A2 g o AL A 2
superfine Dufaycolor greasy ink being employed as a * resist.” Fic. 73.—Dufaycolor réseau dyeing and bl

“hing unit as installed at

Subsequently the between thes ached and dyed with Sawston, Cambridgeshire.

the green primary c and the * re: ved ; thus leaving two i : i g A
l“‘fl'i‘”“’ coloured lin #hth mm. (v inch)in “i;m‘ i The inspection end of the machine is nearest the camera. The finished
BE67° 0 the cdge OF the Bin, e réseau at any stage passes across the viewing light and is inspected here.

Adrian Cornwell-Clyde:
Color Cinematography, tieti vydani, 1951

https://archive.org/details/in.gov.ignca.15062/page/n7/mode/2up

https://filmcolors.org/timeline-of-historical-film-colors

Archivy, knihovny, muzea v digitalnim svete 2024


https://archive.org/details/in.gov.ignca.15062/page/n7/mode/2up
https://filmcolors.org/timeline-of-historical-film-colors

Dufaycoloru

(1) Base dyed blue, then over-
printed with greasy resist in lines. (2) Blue bleached out.

FiG. 72.—Dufaycolor réscau printing machine installed at the Dufay-
Chromex Fact s ire.

a

This machine prints in a g o parallel rulings to the millimetre
at an angle of 23° to the edg The transparent non-flam. base
has previously been uniformly coated with the blue primary colour—the A2 g o AL A 2
superfine Dufaycolor greasy ink being employed as a * resist.” Fic. 73.—Dufaycolor réseau dyeing and bl

“hing unit as installed at

Subsequently the between thes ached and dyed with Sawston, Cambridgeshire.

the green primary. ¢ and the ved ; thus leaving two i : i O S
l“‘fl'i‘”“’ coloured lin v'\v"‘d'““ o inch)in “i;*‘*‘ i The inspection end of the machine is nearest the camera. The finished
e i ool g hesiels S b réseau at any stage passes across the viewing light and is inspected here.

Adrian Cornwell-Clyde:
Color Cinematography, tieti vydani, 1951

https://archive.org/details/in.gov.ignca.15062/page/n7/mode/2up

https://filmcolors.org/timeline-of-historical-film-colors

Archivy, knihovny, muzea v digitalnim svete 2024
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Dufaycoloru

(1) Base dyed blue, then over- BT
printed with greasy resist in lines. (2) Blue bleached out. (3) Dyed green.

Fi6. 72.—Dufaycolor résea
Chromex Fac

machine installed at the Dufay-
Cambridgeshire.

This machine prints in a g
at an angle of 23° to the edge
has previously been uniformly coated with the blue primary colour—the
superfine Dufaycolor greasy ink being employed as a * resist.”

o parallel rulings to the millimetre
The transparent non-flam. base

“hing unit as installed at

Fic. 73.—Dufaycolor réseau dyeing and ble:

Subsequently the space between thes ached and dyed with Sawston, Cambridgeshire.
en primary colour, and the * re ved ; thus leaving two i : i O S
rallel coloured lines dth mm. (77 h) in’ width The inspection end of the machine is nearest the camera. The finished
The operation is again repe: i ed primary colour at an angle ; . . e e 2
BE67° 0 the cdge OF the Bin, = T réseau at any stage passes across the viewing light and is inspected here.

Adrian Cornwell-Clyde:
Color Cinematography, tfeti vydani, 1951

https://archive.org/details/in.gov.ignca.15062/page/n7/mode/2up

https://filmcolors.org/timeline-of-historical-film-colors
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Dufaycoloru

(1) Base dyed blue, then over-
printed with greasy resist in lines.

(3) Dyed green.

Fi6. 72.—Dufaycolor réseau pri
Chromex Factory

ng machine installed at the Dufay-
awston, Cambridgeshire.

"This machine prints in a g nk 20 parallel rulings to the millimetre
at an angle of 23" to the edge of the film. The transparent non-flam. base
has previously been uniformly coated with the mary colour—the b e R E i P TR s e Y
supetfine Dufayeolor, gresiyit ke hein g aTleTe A Fic. 73.—Dufaycolor réseau dyeing and I\lughmu unit as installed at

Subsequently the b ached and dyed with Sawston, Cambridgeshire.
the green primary colour, and the * r

parallel coloured lines each Fth mm. (rgth inch) in width The inspection end of the machine is nearest the camera. The finished
m’ltu};‘u ?5‘}'.?;’“!3&1“:;‘“ILZ“E.‘;T\‘““ Tathcired prrars.colour atian ange réseau at any stage passes across the viewing light and is inspected here.

(4) First resist washed off and

Adrian Comwe”-Clyde: reprinted in lines at right angles (5) Bleached again.

to the first set.

Color Cinematography, tfeti vydani, 1951

19-25 parl ¢ar na milimetr
https://archive.org/details/in.gov.ignca.15062/page/n7/mode/2up 470-650 LPI (parQ ¢ar na palec)

https://filmcolors.org/timeline-of-historical-film-colors
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I /aznam barev v emulzi

Vlozte film do kamery tak aby podlozka byla smérem k objektivu
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I /Zaznam barev v emulzi
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/aznam barev v emulzi

ADHESIVE TAPE EXPOSE THIS SIDE NON FLAM BASE

& j RESEAU

THIN VARNISH LAYE®

—EMULSION

~e——— BLACK PROTECTIVE
PAPER. COVER.

FiG.1. CROSS SECTION THROUGH PIECE OF DUFAYCOLOR. FiLM

Exponujte

Archivy, knihovny, muzea v digitalnim svete 2024



I /Zaznam barev v emulzi

Exponujte
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I /Zaznam barev v emulzi
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A. Cornell-Clyde:
Color Cinematography

B D F Spicer-DUFAY A C E Kobak

Fic. 7

Spektralni odpovéd emulze na svétlo filtrované
pomoci Spicer-Dufay filtra (B, D, F)
a trichromatickych filtru firmy Kodak (A, C, E).

T. Throne Barker: The Spicer-Dufay colour film
process, The photographic journal, bifezen 1932,
109-115

Citlivost emulze Spicer-Dufay emulsion na pul-wattové svétlo.
T. Thorne Barker: Spicer-Dufay Colour Process
Proceedings of the British Kinematograph society no. 4, 1931, 3-12
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I Vyvolavani Dufaycoloru

Negativni obraz
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I Vyvolavani Dufaycoloru

Pozitivni obraz
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Mikroskopicka fotografie (50x).

Fotografoval Gawain Weaver,
Gawain Weaver Art Conservation,
San Anselmo, CA.



Prohlizeni Dufaycoloru

Pozitivni obraz
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Prohlizeni Dufaycoloru

SECTION THROUGH POSITIVE

Loss OF SATURATION THROUGH [RRADIATION IN THE EMULSION.

G. B. Harrison, D. A. Spencer: Negative-positive
processing of Dufaycolor film,

The photographic Journal, duben 1937 250-257.

Pozitivni obraz
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Pozitivni obraz
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METHOD

F. F. Renwick: The Dufaycolor process,
The photographic journal, Leden 1935, 28-32

LoG. LRPosuss

Fig. 10



Digitalni simulace Dufaycoloru



Digitalni labo




COLORIMETRIC SPECIFICATION OF RESEAU ELEMENTS

| Dom. W,
lengt}
(;\i:’

Red Element .. 7 0-633 ; 0-365 17-7 601-7
Green Element .. A 0-233 0-647 43 549-6
Blue Element .. b 0-14 0-089 3-7 4660

Adrian Cornwell-Clyde:
Color Cinematography, tfeti vydani, 1951
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-Mikl—'().skopické fofégraﬁe Dufaycoloru.

Fotografoval David Pfluger, ERC Advanced Grant FilmColors.

Za pomoci Centra mikroskopie a analyzy obrazu Curysské
Univerzity.




COLORIMETRIC SPECIFICATION OF RESEAU ELEMENTS

|\ Dom. Wave-
length

Red Element ..
Green Element ..
Blue Element

Adrian Cornwell-Clyde:
Color Cinematography, treti vydani, 1951

2 21 3 R :
. ‘-"N‘:;ﬁ : 2 R 2

‘Mikroskopické fdtogr;\ﬁe Dufaycoloru.
Fotografoval David Pfluger, ERC Advanced Grant FilmColors.

Za pomoci Centra mikroskopie a analyzy obrazu Curysské
Univerzity.
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COLORIMETRIC SPECIFICATION OF RESEAU ELEMENTS
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COLORIMETRIC SPECIFICATION OF RESEAU ELEMENTS
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COLORIMETRIC SPECIFICATION OF RESEAU ELEMENTS

1 | Y lDom. Wave-
. 0 [ length
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Fi16. 69.—Dufay Réseau Primaries plotted on the Chromaticity Diagram.
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COLORIMETRIC SPECIFICATION OF RESEAU ELEMENTS

1 | Y l Dom. Wa v;-
x y. (%). length
; 3 | (Mp.

Red Element .. ..| 0633 0365 | T 1 6017 o
Green Element .. = 0233 0-647 | 3496
Blue Element .. .. | 044 0.064 0089 |

2
G

\r495

=
A

Values of y

|

485

<

L:so

475
;‘70 //
| 455 7380 to 410

] o1 02 03 04 05 06 07 08

Values of ac
Fi16. 69.—Dufay Réseau Primaries plotted on the Chromaticity Diagram.

510

500

470.2

—&— Dufaycolor






Sarvy Dufaycoloru
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A. Cornell-Clyde: Color Cinematography, tfeti vydani 1951
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COLORIMETRIC SPECIFICATION OF RE

AU ELEMENTS

| | Dom. Wave-
X | length

Red Element .. Pt 0-633 j 0-365
Green Element .. : 0-233 | 0-647
o+ 0.064 0-089

Blue Element

5.7 AE 2000

2.7 AE 2000




COLORIMETRIC SPECIFICATION OF RESEAU ELEMENTS
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Auramine O

Rhodamine B




Auramine O

Rhodamine B

Méreni Adriana Kleina

Stejna barva (XYZ) slozena ze spekter barviy,
6.7 AE 2000




Methylene blue

Auramine O

Stejna barva (XYZ) slozena ze spekter barviy,
3.0 AE 2000




Methylene blue

Crystal violet ﬁ—-___—-

Stejna barva (XYZ) slozena ze spekter barviy,
0.5 AE 2000
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A. K. Cornwell-Clyde: Color Cinematography, 1951

Harrison, Horner: Principles of Dufaycolor printing, 1939
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Fic. 31.7. Reseau and analysis separation
filter transmission.

C. B. Neblette: texts Photography, its materials and processes
1952

Tranimason, %

Bive Grwar . Red

- Tratsmissdon Carves of Dufaveolor Primagies

Collin, Giles: Cotor photography Journat of society of dyers and
colorist, 1952
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Ilford FP4 PLUS ISO 125

T T j |
Wedge Spectrogram to Tungsten Light (2850K)

T

Sensitivity

o

500 600
Wavelength nm

Citlivost emulze Spicer-Dufay emulsion na pul-wattové svétlo.

T. Thorne Barker: Spicer-Dufay Colour Process
Proceedings of the British Kinematograph society no. 4, 1931, 3-12




Frankenstein Spicer-dufay like emusion (Rollei retro 80s with cut at 660)

@
0

c

<}

Q
7

)

S

o)
o

500 550
Wavelength

Citlivost emulze Spicer-Dufay emulsion na pul-wattové svétlo.
T. Thorne Barker: Spicer-Dufay Colour Process
Proceedings of the British Kinematograph society no. 4, 1931, 3-12
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Frankenstein Spicer-dufay like emusion (Rollei retro 80 with cut at 650)

log response
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Po vyvaze



linear response
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Digitalizace Dufaycoloru



Dufaycolor skenovany na rozliseni
4000PPI




Dufaycolor skenovany na rozliseni
4000PPI

V porovnani s €ernobilym diapozitivem je:

e kontrastnéjsi
(diky kontrastnimu vyvolani a barevnym filtrdim)

e Jemnéjsi
(barvy se kopiruji kontaktné)
e Tmavsi
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Dufaycolor skenovany na rozliseni
4000PPI

V porovnani s ernobilym diapozitivem je:

e kontrastnéjsi
(diky kontrastnimu vyvolani a barevnym filtrdim)

e Jemnéjsi
(barvy se kopiruji kontaktné)
e Tmavsi

Ve srovnani se subtraktivnam filmem:

e Vicelokalniho kontrastu
(Gernobilda emulze je sice méné kontrastni, ale ve
spojeni s filtrem se kontrast zvétsuje)

e Vicedetailh

e Tmavsi

o Sirsigamut
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Sken v infracerveném svétle ukazuje Eernobily diapozitiv, ktery

Barevny filtr digitalné octeny z RGB sken Rl
Y & vyp e . zaznamenava obraz



=liminace rozdilu mezi skenery

Nikon coolscan 9000 ED DT scan
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=liminace rozdilu mezi skenery

é

e
5

Bl

oo

Nikon coolscan 9000 ED
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Simulace skeneru pomoci 48 parametrQ

Vzorek skenu Matematicky model skeneru skenujici filtr
” Rozdil simulace a reality
(Zluté jsou pfeexponované pixely) (Cerné jsou “abnormalni pixely”)
Odhad pomért Odhad ostrosti Odhad rozostteni Ocekavana reakce Odhad ostrosti
jednotlivych plosek fotografické emulze  skeneru (dot spread) skeneru na filtr skenu
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Dékujeme:

. MarkJacobs

. Doug Peterson a Kenzie Klaeser, Digital Transitions

. Julie McVey, Sara Manco, National Geographic Society

. Bertrand Lavedrine, Muséum National d'Histoire Naturell

. Kendra Meyer, National Museum of Natural History

. Geoffrey Barker, Scott Wajon, Russell Perkings, State Library of New South Wales

. Lynn Brooks, Micah Messenheimer, Phil Mitchell, Helena Zinkham,
Thomas Rieger, Library of Congress

. Alain Schiebli

. Ladislav Bezdék, Martin Frouz, pamatkovy uUstav
. Victor Gerasimov

. Gorgio Trumpy

. Martin Wagner
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