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Color My World: The Restoration of Color in Silent Era Films

“The color process with this new film is more than an experiment. It is almost perfection. Care 

has been taken in applying the tints so that the result would not be garish. In fact, the film has 

become so soft and smooth, with the color taking up the sharpness of the customary black and 

white pictures, that it is strikingly noticeable in its effect on the eyes.” -Review of The Black 

Pirate (1926)1

 From the earliest days of filmmaking, color was a challenge as well as a curiosity for 

filmmakers and audiences. Since there is very little surviving documentation, historians can only 

guess at some of the reasons why color was used in silent film. Often filmmakers were looking to 

create a more “naturalistic” feel for their films. Additionally, color was used to illicit emotion 

and add to the drama or spectacle of the subject at hand.2 The coloring techniques varied 

depending on the subject, time period and region. For example, hand coloring techniques were 

often used in fantasy and spectacle films such as those made by George Melies, Segundo de 

Choman and Ferdinand Zecca. Unfortunately, with age, most of these films, are either 

completely lost or less luminous than they once were. Exposed to heat, moisture and the ravages 

! Anzalone 1 

1 Roy, Charles, “Review of Programs in N.Y. Theaters: Selwyn,” The Billboard, 20 March 1926, 80.

2 Manzzanti, Nicola, “Colours, Audiences. and (dis)continuity in the ‘cinema of the second period,” Film History, 
Vol. 21, 67-93.



of time, these films have either completely decomposed or faded to the point of being 

unrecognizable. 

 The preservation and restoration of color in silent era films is not only complicated but 

ethically and morally involved as well. With any important film, including those from the silent 

era, the goal is to achieve a print that is as close to the original as possible. This dedication that 

moving image archivists have to re-creating the original is difficult. As time moves on, we get 

further and further away from when many of these films were originally made. There is often a 

lack of documentation regarding many of these early films, meaning that understanding how 

these films were received will be next to impossible.

 In the past many restorations were done photochemically, this has changed in the past 

two decades as digital technologies have become the standard. This has also altered the way 

color restorations are being approached. Now digital tools give archivists the ability to edit color 

images with ease. Ethical issues also arise with the digital restoration of color. Typically color is 

added to an image that no longer contains that information. While there is past proof of the color 

adding content can be a tricky endeavor since it is no longer the original information. When 

restoring a film one must consider the age and degradation and be sparing with the digital or 

photochemical techniques they employ. 

 In this paper I will be discussing the preservation of color in silent era films. First, I will 

explore the history of color from tinting and toning to hand stenciling and painting. Then, I will 

look more deeply at the ethics of restoration from culling the best prints for a project to the 

current methods used by archives. Additionally, I will be using case studies to help illustrate the 

processes involved in restoration as well as some of the ethical and personal challenges that 
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arise. I will be discussing the current restoration of George Melies’ A Trip to the Moon and then 

finishing my paper with a discussion of the Danish Film Institutes 2002 restoration of the 

Nordisk short comedy Copenhagen at Night (1910).

The History of Color in Silent Film

  Some of the earliest film segments featured color experiments. From the Lumiere 

brothers to Edison, color film was being implemented in short subjects to bring emphasis to the 

new medium. According to author Robert Nowotony, “attempts at achieving full color 

reproduction date back to the very beginning  of the film industry.”3 These first experiments 

usually entailed the use of hand coloring. 

 This process could take two different forms. The first is physical hand coloring of the 

film, which requires great skill and patience. Many of french director Georges Melies fantasy 

films were hand colored in a factory which employed women. Women were thought to have a 

steady and more delicate hand necessary for this work. Each woman was responsible for a 

different color, and the more intricate the film the more intricate the coloring involved. At times 

there could be up to ten colors in any one film, with each frame being colored by ten separate 

women.4  An example of early hand stenciling can be seen in Edison’s Annabelle Serpentine 

Dance (1895), where serpentine dancer Annabelle Moore’s costume is hand painted with a 

variety of bright colors.5 This process was extremely labor intensive are rarely used by the vast 

majority of filmmakers because of the increased price. The result however was nothing short of 

! Anzalone 3 

3 Robert Nowotony, The Way of All Flesh Tones: A History of Color Motion Picture Processes, 1895-1929, (New 
York:Garland Publishing, Inc., 1983), 10.

4 The Extraordinary Voyage, documentary from A Trip to the Moon, DVD, 2011.

5 Robert Nowotony, The Way of All Flesh Tones: A History of Color Motion Picture Processes, 1895-1929, (New 
York: Garland Publishing, Inc., 1983), 8.



luminous. The additional colors added a dimension to the films that pure black and white films 

did not possess. 

 The other method was stencil coloring. This involved “a system of mechanically 

stenciling the colors through hand made masks.”6 This process was equally labor intensive, since 

it required each color to be individually stenciled onto separate portions of the image. 

Additionally, each stencil had to be cut for a specific portion of the film adding to the difficulty 

of the method. The process was no faster or cheaper than hand stenciling but it did offer a more 

exact application of the color.7 Both processes eventually fell by the wayside, however, due to 

changes in the film industry. As films became more popular audiences demanded more turn over 

in theaters forcing filmmakers to increase their output.8 This left little time for special touches 

such as hand coloring or stenciling.

 These two processes were not the only coloring techniques achieved during the silent era. 

While there were many different systems created to add color to black and white film stock, 

much like hand stenciling and painting, cost and technological advancements got in the way. 

Two prominent coloring processes, however, that remained through the silent period were tinting 

and toning. Tinting, “ generally refers to the immersion of the film stock in a solution of dye 

which colors all of the gelatin.”9 This process filled the entire image with color, providing a 

uniform application of the dye. The silent films of Italy were frequently colored through the 
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tinting process. According to Niccola Mazzanti, in his article entitled “Colours, audiences, and 

(dis)continuity in the ‘cinema of the second period’”, tinting was used to add to the drama and 

narrative of the films themselves.10 Multiple tints would be used in one film to illicit different 

emotions for the viewer. Examples of this can be seen in films such as Il Bacio della Gloria 

(1913) and Malombra (1917) which use tints to express plot points further.11  Unfortunately, little 

documentation of both the audience reactions and the tints used survive; often forcing archivists 

and historians to offer only an educated guess as to the result. 

 Toning was another method used by film companies to add color to their finished film. 

Toning, “differs [from tinting] in that the clear portions of the film remain unaffected.”12 It is 

often difficult for the untrained eye to tell the difference between the two processes. Additionally, 

toning and tinting were often combined to create an even more dynamic color combination. This 

technique of combining both tinting and toning was frequently used to create deep coloration and 

provide a rich tonal quality to the image. Toning and tinting processes unfortunately had to be 

abandoned with the advent of sound due to interference between the dies and the soundtrack 

printed on the film.13 This is an unfortunate casualty of the conversion to sound, however color 

systems such as three-strip Technicolor would be developed which would bring color processes 

back to filmmaking.
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 As mentioned earlier in this paper there were various other experiments with color 

techniques. From early experiments with technicolor, such as the Toll of the Sea (1926) to a 

process used by Cecil B. DeMille in his 1927 film King of Kings called the Hanschiegal process, 

many of these systems were employed for short terms and then abandoned, typically due to cost. 

The Hanschiegal process  “incorporat[ed] the application of multicolor lithographing techniques 

to motion pictures.”14 The result of this process was somewhat akin to hand coloring and 

stenciling but with more exact lines. It offered the ability to create more “lifelike” colorization  

of the image without the colors bleeding into one another. Much like the vast array of other color 

systems employed during the silent era however, the Handschiegal process fell by the wayside 

not used much after DeMille’s epic.

The Ethics of Restoration in Silent Film

 For the purpose of this paper and my discussion of the restoration of color in silent film, I 

felt it was necessary to discuss the restoration process in general first and then provide case 

studies to further strengthen my point. I would like to offer a step by step process that is the basis 

for many archives work flows. This step by step process is referenced from Karen Gracy’s Film 

Preservation: Competing Definitions of Value, Use, and Practice (2007).15

Step 1: Selecting a Film For Preservation

 The first step in a restoration project is selecting a title for preservation. As Gracy 

mentions suggestions can come from preservationists or curatorial staff who pull together several 

! Anzalone 6 

14 Robert Nowotony, The Way of All Flesh Tones: A History of Color Motion Picture Processes, 1895-1929 (New 
York: Garland Publishers Inc., 1983), 15.

15 Karen Gracy, Film Preservation: Competing Definitions of Value, Use, and Practice, (Chicago: Society of 
American Archivists, 2007)



potential candidates they feel need the attention.16 Each group is able to understand a particular 

project differently seeing the work from often opposite aspects. For example, a curator may look 

at the project in terms of funding (How much will this cost? What donors will help fund this 

project?) while a preservationist may look at the project in terms of damage or uniqueness of the 

print on hand.17 Several other aspects are typically considered such as: has said film been 

preserved before? how degraded is the print that will be used? 

 Within the field there is some bias towards film that repeatedly receive preservation 

attention. It is felt that these films have received to much attention, leaving other equally 

important titles to degrade further. As will be discussed in the next section, it is often easier to 

receive funding for those titles that are better known, rather than those who have lesser known 

components (directors, actors, production companies).18 All of these factors help archives 

determine what title they are going to move forward with. The next step in the process is to 

procure funding for preservation.

Step 2 Procuring Funding and/or Resources

 According to Karen Gracy’s 2007 study Film Preservation, a typical preservation project 

involving a black and white feature film cost a minimum of $40,000.19 This figure has of course 

increased since due to inflation, reduction of film manufacturing and the recession. The funding 

process can involve a myriad of techniques. If the archive has a team of developers (which is 
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very rare for non-profits) they can have grant writers to pursue grant funding from organizations 

such as NEH (National Endowment for the Humanities) as well as the NFPF (National Film 

Preservation Foundation). Other funding sources are also sought, such as generous donors who 

have a long standing relationship with the archive20 The relationships are usually cultivated over 

many years ensuring continued donations. These partnerships can also be problematic however. 

Donor’s can pass away, their money can dry up or they can become disillusioned with the work 

or leadership of the archive. While many of these instances are rare it is important for archives to 

find multiple sources of funding for their projects so as not to jeopardize the future and quality of 

their work.

Step Three: Inspecting and Inventorying a Film

 In a major preservation/restoration project a search for the best possible copies of the film 

is launched. This search can often be a global endeavor; with a heavy search of every archive 

known to have a print. Once the search is complete prints are reviewed to determine which are of 

the highest quality; with these “high quality” prints being chosen to include in the final 

composite print. 21As always, however, there are issues with this process. Archivists are most 

often looking for most original sources they can find, hoping they will end up with the original 

camera negative. These are few and far between, especially from the silent era where many of 

the original camera negatives have either disintegrated due to nitrate deterioration or have burnt 

in a nitrate fire. Moving image archivists typically have to settle for lesser quality, prints (or 

prints of prints) in order to reconstruct a film.22 Each print is inspected for damage and a quality 
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assessment is made to determine which prints are the best possible sources. These are inventoried  

and logged into a the archives database.23 This is an important step that ensures that prints are not 

further damaged beyond the condition they were leant or found in. This also ensures that prints 

are returned to the proper archives from whence they came.

Step 4: Preparing Film for Laboratory Work

 Films at this point are then ready to be sent to a laboratory. Labs will complete most of 

their work based on recommendations from the preservationists and other archive staff.24 This 

process varies from archive to archive, with some archives capable of doing much of the lab 

work on premises. From example at UCLA Film and Television Archive, much of the lab work is 

done in-house. At this stage in the process UCLA is most often able to repair and make prints 

themselves.25  Film is typically cleaned and loaded onto a step contact printer. Scratches on the 

film are filled with dry cleaning fluid (perchloroethylene or “perc”) which is highly toxic, 

forcing the rooms it is used in to be heavily ventilated.26 This is required by state and county 

health regulators for the health of the people running the facility. This step also includes repair to 

the film: such as, perforation repair, fixing of splices etc. These fixes can be the difference 

between a film making it smoothly through a printer or it being further damaged. Proper repairs 

with good clean equipment are essential to the film surviving past the laboratory stage.
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Step 5: Duplicating a Print at a Laboratory (or in house)

 As previously mentioned many archives depending on their set-up have to send their 

prints to a laboratory. In the case of an institution such as UCLA the work is done in house. It 

should be noted, however, that there are instances where UCLA must send their prints to 

laboratories for additional work they cannot complete in-house. 27 Here the film is loaded on to a 

wet gate contact printer (in the case of UCLA) which will clean the film as well as print the film 

onto another film stock. This stock will be developed and taken to a flatbed to be checked. 

Timing will be checked at this juncture and notes will be made for the timer, who, will make the 

necessary changes to the prints lighting scheme. 28

 These properly corrected prints can, at this point, either be scanned into a computer 

system for further alterations or can be canned and shelved in climate controlled vaults. With the 

digital technology currently available archives choose (on very important restorations) to 

digitally correct a film.29 Digital restoration, which has only come into heavier use in the past 

decade or so, has offered moving image archivists a new set of tools to repair film that they never 

had before. Tears, scratches dirt and dust can all be eliminated using this technology.30 However, 

much like any other digital technology, these programs have drawbacks as well. For example, 

there is a heavy tendency with some of the clean-up tools to also eliminate grain in the image, 

leaving it looking flat and dimensionless. A multitude of other issues can arise such as hard drive 
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failures and deleted files, but these are less likely to occur. Once this process is complete the film 

is usually copied to a LTO or other storage device where it will hopefully stay unaffected for at 

least a few year. This information will need to be migrated to newer versions down the line (most 

likely in about five years).31 Films are also copied back onto film stock as a protective measure. 

However, as film stock becomes more and more rare this option will become less prevalent and 

eventually no existent.

Step 6: Storing Master Elements and Copies

 Prints (as well as LTOs) are typically stored in climate controlled environments to ensure 

little degradation. For film it is imperative that it be stored in a cool dry environment. This is the 

best possible scenario to ensure that the film prints that have just been struck to not see the same 

fate as their predecessors.32 Since LTO’s tend to be taped based they are stored with the film to 

ensure maximum copy-ability in the future. Tapes respond, like film, to low temps and low 

humidity, which makes storing the two together ideal.33 These measures help to reduce the risk of 

losing important cultural content. As mentioned above, content from LTO’s and hard drives will 

have to be migrated every five years to ensure content is maintained. 

Conclusion:

 This process can take from a few months to a few years depending on the length and 

technical detail put into the restoration of a film. The end result however is nothing short of 

astounding. The work and dedication of these individuals produces work that brings the prints 

they work on back to life and to a brand new audience.
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Case Studies: Lobster Films and Danish Film Institute 

 The following are two cases studies that will discuss the preservation of two color silent 

films by two different archives. Both archives approached their restorations using multiple film 

prints and digital technology to recreate the color processes.

Case Study One: George Melies A Trip to the Moon Restoration

 In 1993 the Filmoteca de Catalunya Archive in Barcelona Spain discovered a the only 

know color print of George Melies 1902 masterpiece A Trip to the Moon. A few years later, in 

1999, the Filmoteca donated the print to Lobster Films, with the auspices of a restoration being 

conducted on the print.34 This was problematic, due to the prints highly decomposed nature. In 

stage three of nitrate decomposition, the print was hard, like a hockey puck, making it difficult 

for the technicians at Lobster to perform any work on it. 

 They first had to set the film in a canister with solvent, in an attempt to loosen the 

delicate celluloid. The process was slow and the results were poor. When the film was pliable 

enough to separate it came off in pieces making it impossible to pass through any type of optical 

printer. Instead the technicians were forced to photograph each frame one by one.35 This was a 

slow and laborious process that took months to complete, but the result was the preservation 

every frame of the damaged and rare film. Sadly, once this was complete, the planned restoration 

was put on hold, due to lack of funding and proper technology.

 Ten years later, in 2009, Lobster was able to convince to organizations to help fund the 

restoration of this pivotal film. The Technicolor Foundation along with Groupama Gan 
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Foundation for Cinema helped supply the necessary funds to restore the print to its hand colored 

glory.36 The restoration team began with the best black and white copies of the film they could 

find, settling on two prints. One was a, “black and white original nitrate print belonging to the 

Melies family,” the other, “ a positive print belonging to the Centre National du Cinema.”37 The 

team ran the two prints through the SASHA Scanner, a wet gate printer, to copy them. This 

insured that the prints they were striking were not only from the best quality sources they could 

find, but were also visually clean and crisp, free of scratches and dirt. These prints were then 

scanned onto a computer with digital imaging software which allowed the restoration team to 

further clean the images. Attempts were made to scan the color fragments using the SASHA 

Scanner however this only worked to further damage the fragile pieces.38 Instead the team 

recaptured some of the color images to use as both a reference and to insert into the film itself. 

Much of the color in the film had to be generated through digital means, by using tools that 

would generate the colors seen in the color print.39 There are ethical issues behind this method of 

color re-generation. Some believe that this is interfering with the integrity of the film. However, 

since this is a restoration that involves color, with the original color print too damaged to use in 

most cases; this type of work has to be done. While it is a recreation of original content it is for 

the purpose of achieving a uniform print. The team did extensive color work going through 
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multiple screenings of the film to perfect the look of the of the print and the color in it.40 It was 

important to them that there were no obvious differences from frame to frame or from scene to 

scene. 

 The end result is a a film that is illuminated with color. Since A Trip to the Moon is a 

fantasy short, the color adds an other worldly quality to the film. Images that once seemed a little 

flat are now given more dimension. For example, during the scene where the astronomers are 

planning their trip to the moon their coats are colored with various hand painted tones.41 While 

the color is not exact in terms of staying within a particular portion of the image it provides the 

scene with a painterly quality. This makes the film stand out in a way it never could have had it 

remained black and white. It offers a new generation of filmmakers and historians a different 

take on a ground breaking silent film.

 As mentioned the ethical issues inherent in this process mostly focus on the issue of 

digital restoration. The ability for technicians to alter a film digitally is both incredible and 

slightly troubling. To imbue a work with color that is no longer present can be seen by some as 

defiling a work. The former curator of MOMA’s film department, Steven Higgins, once noted in 

a documentary covering the film work of the Edison Manufacturing Company, “if we [MOMA] 

do not have a record of the color we do not add it to a film.”42 What makes the restoration of A 

Trip to the Moon not as controversial is the fact that the technicians had the proof of the color in 

the print. Since they were unable to scan the original color print they were forced to use this as a 
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reference for their digital color restoration. Here the team has a clear blueprint from which to 

work, which is ethically far more acceptable. 

Case Study 2: Restoration of Danish Silent Color Films

 In his article on restoring color in Danish silent films, author and moving image archivist 

Thomas C. Christensen, discusses three projects conducted at the Danish Film Institute, where he 

is curator. One of the films he discusses is Nordisk’s 1910 short comedy film Copenhagen by 

Night.43 The archive had multiple elements from which to work with to recreate the color and the 

print. These included : (1) and original tinted 35mm nitrate print with missing titles from 1910, 

(2) a duplicate nitrate black and white 35mm negative from the 1940s, (3) a nitrate black and 

white 35mm print with Danish intertitles from the 1940s, and (4) a acetate 35mm black and 

white duplicate positive from the 1960s44. All of these sources were consulted in order to 

compile the new restored edition although just a few elements were used heavily in the final 

restoration of the film. 

 As with any restoration the various prints had advantages and drawbacks. For example, 

while the first print from 1910 was the closest to the original release. The perforations on the 

print, however, were in bad shape making it hard to work with. For the 2002 restoration various 

elements were used to achieve the most complete possible print.45 The 1910 print was used as a 

color reference, however, it should be noted that the print itself was not scanned because of its 

fragile condition. The nitrate duplicate 35mm black and white negative from the 1940s was used 

heavily based on its high quality and the fact that it retained elements not found in the 1910 
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version.46 The 1940s negative was scanned at HD resolution where the original tints were 

simulated and new titles (flash titles) were inserted. Christensen does mention in his analysis that 

the tones were hard to duplicate digitally; “...the amber tint of the indoor scenes is a close 

simulation of the original tint, whereas the blue for night scenes and red for inter-titles are too 

dense compared with the original.”47 Much like the Lobster restoration of A Trip to the Moon the 

color elements had to be regenerated using digital technology. The 1910 color print was in too 

poor of shape to use as anything other than a reference. Many original nitrate prints; especially 

color ones where dyes and other processing chemicals may have weakened the prints makeup are 

often too delicate to use in restorations.48 

 Perhaps the greatest difference between the restoration of Copenhagen at Night (1910) 

and A Trip to the Moon (1902) is how pleased the teams were with the color they achieved. Since 

there is no one standard in software amongst archives, the color tools used are going to vary. 

After many trials the team that worked on A Trip to the Moon seemed throughly pleased with the 

result they achieved. The team working on Copenhagen at Night. however, was less pleased with 

the simulation they garnered (as noted above in the quote from Christensen). While what both 

teams did was ethical, through using original source materials as reference, sometimes then end 

result can be less than satisfactory. In this case the team was constrained for time and therefore 

was unable to continue working to perfect the color to their desire.

 In conclusion, the restoration of color in silent films carries with it advantages but also 

many ethical concerns as well. Throughout this paper I have discussed various aspects of color 
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film and restoration. First, I talked about several types of color techniques in silent era 

filmmaking. Each process had its advantages and disadvantages and some were more popular 

and cost effective than others. Then I discussed the step by step process of film preservation (as 

suggested by moving image archive scholar Karen Gracy). This process followed the film from 

selection to storage of the duplicate prints and other elements. Finally, I used two case studies to 

synthesize both the color methods discussed in the first section and the preservation techniques 

discussed in the second section. Both of these case studies, I feel, helped to illustrate the 

difficulties of restoring color elements to create complete prints. While this process can be 

technically and ethically challenging the end result is greatly rewarding. The final products are 

films that have managed to outlast most of the ravages of time to survive and be shown to new 

generations that are capable of enjoying their vast array of colors.
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