History of film

The History of film spans over a hundred years, from the latter part of the 19th century to the beginning of the 21st. Motion pictures developed gradually from a carnival novelty to one of the most important tools of communication and entertainment, and mass media in the 20th century. Motion picture films have had a substantial impact on the arts, technology, and politics.

The Birth of Film

The two second experimental film, Roundhay Garden Scene, filmed by Louis Le Prince on October 1888 in Leeds, Yorkshire, is generally recognized as the earliest surviving motion picture.

William Kennedy Laurie Dickson, chief engineer with the Edison Laboratories, is credited with the invention of a practicable form of a celluloid strip containing a sequence of images, the basis of a method of photographing and projecting moving images.[citation needed] Celluloid blocks were thinly sliced, then removed with heated pressure plates. After this, they were coated with a photosensitive gelatin emulsion.[citation needed] In 1893 at the Chicago World's Fair, Thomas Edison introduced to the public two pioneering inventions based on this innovation; the Kinetograph, the first practical moving picture camera, and the Kinetoscope. The latter was a cabinet in which a continuous loop of Dickson's celluloid film (powered by an electric motor) was back lit by an incandescent lamp and seen through a magnifying lens. The spectator neared an eye piece. Kinetoscope parlours were supplied with fifty-foot film snippets photographed by Dickson, in Edison's "Black Maria" studio. These sequences recorded mundane events (such as Fred Ott's Sneeze, 1894) as well as entertainment acts like acrobats, music hall performers and boxing demonstrations.

Kinetoscope parlors soon spread successfully to Europe. Edison, however, never attempted to patent these instruments on the other side of the Atlantic, since they relied so greatly on previous experiments and innovations from Britain and Europe. This enabled the development of imitations, such as the camera devised by British electrician and scientific instrument maker Robert W. Paul and his partner Birt Acres.

Paul had the idea of displaying moving pictures for group audiences, rather than just to individual viewers, and invented a film projector, giving his first public showing in 1895. At about the same time, in France, Auguste and Louis Lumière invented the cinematograph, a portable, three-in-one device: camera, printer, and projector. In late 1895 in Paris, father Antoine Lumière began exhibitions of projected films before the paying public, beginning the general conversion of the medium to projection (Cook, 1990). They quickly became Europe's main producers with their actualités like Workers Leaving the Lumière Factory and comic vignettes like The Sprinkler Sprinkled (both 1895). Even Edison, initially dismissive of projection, joined the trend with the Vitascope within less than six months. The first public motion-picture film presentation in Europe, though, belongs to Max and Emil Skladanowsky of Berlin, who projected with their apparatus "Bioscop", a flickerfree duplex construction, November 1 through 31, 1895.

Still older, May, 1895, was Lauste in the U.S.A. with an Eidoloscope which he devised for the Latham family. The first public screening of film ever is due to Jean Aimé "Acme" Le Roy, a French photographer. On February 5, 1894, his 40th birthday, he presented his "Marvellous Cinematograph" to a group of around twenty show business men in New York City.

The movies of the time were seen mostly via temporary storefront spaces and traveling exhibitors or as acts in vaudeville programs. A film could be under a minute long and would usually present a single scene, authentic or staged, of everyday life, a public event, a sporting event or slapstick. There was little to no cinematic technique: no editing and usually no camera movement, and flat, stagey compositions. But the novelty of realistically moving photographs was enough for a motion picture industry to mushroom before the end of the century, in countries around the world.

The Silent Era

Inventors and producers had tried from the very beginnings of moving pictures to marry the image with synchronous sound, but no practical method was devised until the late 1920s. Thus, for the first thirty years of their history, movies were more or less silent, although accompanied by live musicians and sometimes sound effects, and with dialogue and narration presented in intertitles.

Film history from 1895 to 1906

The first ten years of motion pictures show the cinema moving from a novelty to an established large-scale entertainment industry. The films themselves represent a movement from films consisting of one shot, completely made by one person with a few assistants, towards films several minutes long consisting of several shots, which were made by large companies in something like industrial conditions.

Film business up to 1906

In 1896 it became clear that more money was to be made by showing motion picture films with a projector to a large audience than exhibiting them in Edison’s Kinetoscope peep-show machines. The Edison company took up a projector developed by Armat and Jenkins, the “Phantoscope”, which was renamed the Vitascope, and it joined various projecting machines made by other people to show the 480 mm. width films being made by the Edison company and others in France and England.

However, the most successful motion picture company in the United States, with the largest production until 1900, was the American Mutoscope company. This was initially set up to exploit peep-show type movies using designs made by W.K.L. Dickson after he left the Edison company in 1895. His equipment used 70 mm. wide film, and each frame was printed separately onto paper sheets for insertion into their viewing machine, called the Mutoscope. The image sheets stood out from the periphery of a rotating drum, and flipped into view in succession. Besides the Mutoscope, they also made a projector called the Biograph, which could project a continuous positive film print made from the same negatives.

There were numerous other smaller producers in the United States, and some of them established a long-term presence in the new century. American Vitagraph, one of these minor producers, built studios in Brooklyn, and expanded its operations in 1905. From 1896 there was continuous litigation in the United States over the patents covering the basic mechanisms that made motion pictures possible.

In France, the Lumière company sent cameramen all round the world from 1896 onwards to shoot films, which were exhibited locally by the cameramen, and then sent back to the company factory in Lyons to make prints for sale to whoever wanted them. There were nearly a thousand of these films made up to 1901, nearly all of them actualities.

By 1898 Georges Méliès was the largest producer of fiction films in France, and from this point onwards his output was almost entirely films featuring trick effects, which were very successful in all markets. The special popularity of his longer films, which were several minutes long from 1899 onwards (while most other films were still only a minute long), led other makers to start producing longer films.

From 1900 Charles Pathé began film production under the Pathé-Frères brand, with Ferdinand Zecca hired to actually make the films. By 1905, Pathé was the largest film company in the world, a position it retained until World War I. Léon Gaumont began film production in 1900, with his production supervised by Alice Guy.

In England, Robert W. Paul, James Williamson and G.A. Smith and the other lesser producers were joined by Cecil Hepworth in 1899, and in a few years he was turning out 100 films a year, with his company becoming the largest on the British scene.

Film exhibition

Initially films were mostly shown as a novelty in special venues, but the main methods of exhibition quickly became either as an item on the programmes of variety theatres, or by travelling showman in tent theatres, which they took around the fairs in country towns. It became the practice for the producing companies to sell prints outright to the exhibitors, at so much per foot, regardless of the subject. Typical prices initially were 15 cents a foot in the United States, and one shilling a foot in Britain. Hand-coloured films, which were being produced of the most popular subjects before 1900, cost 2 to 3 times as much per foot. There were a few producers, such as the American Mutoscope and Biograph Company, which did not sell their films, but exploited them solely with their own exhibition units. The first successful permanent theatre showing nothing but films was “The Nickelodeon”, which was opened in Pittsburgh in 1905. By this date there were finally enough films several minutes long available to fill a programme running for at least half an hour, and which could be changed weekly when the local audience became bored with it. Other exhibitors in the United States quickly followed suit, and within a couple of years there were thousands of these nickelodeons in operation. The American situation led to a world-wide boom in the production and exhibition of films from 1906 onwards.

Film technique





Georges Méliès (left) painting a backdrop in his studio

The first movie cameras were fastened directly to the head of their tripod or other support, with only the crudest kind of levelling devices provided, in the manner of the still-camera tripod heads of the period. The earliest movie cameras were thus effectively fixed during the course of the shot, and hence the first camera movements were the result of mounting a camera on a moving vehicle. The first known of these was a film shot by a Lumière cameraman from the back platform of a train leaving Jerusalem in 1896, and by 1898 there were a number of films shot from moving trains. Although listed under the general heading of “panoramas” in the sales catalogues of the time, those films shot straight forward from in front of a railway engine were usually specifically referred to as “phantom rides”.

In 1897, Robert W. Paul had the first real rotating camera head made to put on a tripod, so that he could follow the passing processions of Queen Victoria's Diamond Jubilee in one uninterrupted shot. This device had the camera mounted on a vertical axis that could be rotated by a worm gear driven by turning a crank handle, and Paul put it on general sale the next year. Shots taken using such a "panning" head were also referred to as ‘panoramas’ in the film catalogues of the first decade of the cinema.

The standard pattern for early film studios was provided by the studio which Georges Méliès had built in May of 1897. This had a glass roof and three glass walls constructed after the model of large studios for still photography, and it was fitted with thin cotton cloths that could be stretched below the roof to diffuse the direct rays of the sun on sunny days. The soft overall light without real shadows that this arrangement produced, and which also exists naturally on lightly overcast days, was to become the basis for film lighting in film studios for the next decade.

Filmic effects

Unique amongst all the one minute long films made by the Edison company, which recorded parts of the acts of variety performers for their Kinetoscope viewing machines, was The Execution of Mary, Queen of Scots. This showed a person dressed as the queen placing her head on the execution block in front of a small group of bystanders in Elizabethan dress. The executioner brings his axe down, and the queen’s severed head drops onto the ground. This trick was worked by stopping the camera and replacing the actor with a dummy, then restarting the camera before the axe falls. The two pieces of film were then trimmed and cemented together so that the action appeared continuous when the film was shown.

This film was among those exported to Europe with the first Kinetoscope machines in 1895, and was seen by Georges Méliès, who was putting on magic shows in his Theatre Robert-Houdin in Paris at the time. He took up film-making in 1896, and after making imitations of other films from Edison, Lumière, and Robert Paul, he made Escamotage d’un dame chez Robert-Houdin (The Vanishing Lady). This film shows a woman being made to vanish by using the same stop motion technique as the earlier Edison film. After this, Georges Méliès made many single shot films using this trick over the next couple of years.

The other basic set of techniques for trick cinematography involves double exposure of the film in the camera, which was first done by G.A. Smith in July 1898 in England. His The Corsican Brothers was described in the catalogue of the Warwick Trading Company, which took up the distribution of Smith's films in 1900, thus:





A scene inset inside a circular vignette showing a “dream vision” in Santa Claus (1899)

“One of the twin brothers returns home from shooting in the Corsican mountains, and is visited by the ghost of the other twin. By extremely careful photography the ghost appears *quite transparent*. After indicating that he has been killed by a sword-thrust, and appealing for vengeance, he disappears. A ‘vision’ then appears showing the fatal duel in the snow. To the Corsican's amazement, the duel and death of his brother are vividly depicted in the vision, and finally, overcome by his feelings, he falls to the floor just as his mother enters the room.”

The ghost effect was simply done by draping the set in black velvet after the main action had been shot, and then re-exposing the negative with the actor playing the ghost going through the actions at the appropriate point. Likewise, the vision, which appeared within a circular vignette or matte, was similarly superimposed over a black area in the backdrop to the scene, rather than over a part of the set with detail in it, so that nothing appeared through the image, which seemed quite solid. Smith used this technique again a year later in Santa Claus.

Georges Méliès first used superimposition on a dark background in la Caverne maudite (The Cave of the Demons) made a couple of months later in 1898, and then elaborated it further with multiple superimpositions in the one shot in l’Homme de têtes (The Troublesome Heads). He then did it with further variations in numerous subsequent films.

Other special techniques

The other special effect technique that G.A. Smith initiated was reverse motion. He did this by repeating the action a second time, while filming it with an inverted camera, and then joining the tail of the second negative to that of the first. The first films made using this device were Tipsy, Topsy, Turvy and The Awkward Sign Painter. The Awkward Sign Painter showed a sign painter lettering a sign, and in the reverse printing of the same footage appended to the standard print, the painting on the sign vanished under the painter's brush. The earliest surviving example of this technique is Smith's The House That Jack Built, made before September 1900. Here, a small boy is shown knocking down a castle just constructed by a little girl out of children's building blocks. Then a title appears, saying “Reversed”, and the action is repeated in reverse, so that the castle re-erects itself under his blows.

Cecil Hepworth took this technique further, by printing the negative of the forwards motion backwards frame by frame, so producing a print in which the original action was exactly reversed. To do this he built a special printer in which the negative running through a projector was projected into the gate of a camera through a special lens giving a same-size image. This arrangement came to be called a “projection printer”, and eventually an “optical printer”. With it Hepworth made The Bathers in 1900, in which bathers who have undressed and jumped into the water appear to spring backwards out of it, and have their clothes magically fly back onto their bodies.

The use of different camera speeds also appeared around 1900. To make Robert Paul’s On a Runaway Motor Car through Piccadilly Circus (1899), the camera was turned very slowly, so that when the film was projected at the usual 16 frames per second, the scenery appeared to be passing at great speed. Cecil Hepworth used the opposite effect in The Indian Chief and the Seidlitz Powder (1901), in which a naïve Red Indian eats a lot of the fizzy stomach medicine, causing his stomach to expand vastly. He leaps around in a way that is made balloon-like by cranking the camera much faster than 16 frames per second. This gives what we would call a “slow motion” effect.

Animation

The most important development in this area of special techniques did not happen until 1905, when Edwin Porter made How Jones Lost His Roll, and The Whole Dam Family and the Dam Dog. Both of these films had intertitles which were formed by the letters moving into place from a random scattering to form the words of the titles. This was done by exposing the film one frame at a time, and moving the letters a little bit towards their final position between each exposure. This is what has come to be called “single frame animation” or “object animation”, and it needs a slightly adapted camera that exposes only one frame for each turn of the crank handle, rather than the usual eight frames per turn.

In 1906, Albert Edward Smith and James Stuart Blackton at Vitagraph took the next step, and in their Humorous Phases of Funny Faces, what appear to be cartoon drawings of people move from one pose to another. This is done for most of the length of this film by moving jointed cut-outs of the figures frame by frame between the exposures, just as Porter moved his letters. However, there is a very short section of the film where things are made to appear to move by altering the drawings themselves from frame to frame, which is how standard animated cartoons have since been made up to today.

Narrative film construction

The way forward to making films made up of more than one shot was led by films of the life of Jesus Christ. The first of these was made in France in 1897, and it was followed in the same year by a film of the Passion play staged yearly in the Czech town of Horitz. This was filmed by Americans for exhibition outside the German-speaking world, and was presented in special venues, not as a continuous film, but with the separate scenes interspersed with lantern slides, a lecture, and live choral numbers, to increase the running time of the spectacle to about 90 minutes.

Films of acted reproductions of scenes from the Greco-Turkish war were made by Georges Méliès in 1897, and although sold separately, these were no doubt shown in continuous sequence by exhibitors. In 1898 a few films of similar kind were made, but still none had continuous action moving from one shot into the next. The multi-shot films that Georges Méliès made in 1899 were much longer than those made by anybody else, but l’Affaire Dreyfus (The Dreyfus Case) and Cendrillon (Cinderella) still contained no action moving from one shot to the next one. Also, from Cendrillon onwards, Méliès made a dissolve between every shot in his films, which reduced any appearance of action continuity even further. To understand what is going on in both these films, the audience had to know their stories beforehand, or be told them by a presenter.

Film continuity

Real film continuity, which means showing action moving from one shot into another joined to it, can be dated to Robert W. Paul’s Come Along, Do!, made in 1898. In the first shot of this film, an old couple outside an art exhibition follow other people inside through the door. The second shot showed what they do inside.





The two scenes making up Come Along Do!
The further development of action continuity in multi-shot films continued in 1899. In the latter part of that year, George Albert Smith, working in Brighton, England, made The Kiss in the Tunnel. This started with a shot from a “phantom ride” at the point at which the train goes into a tunnel, and continued with the action on a set representing the interior of a railway carriage, where a man steals a kiss from a woman, and then cuts back to the phantom ride shot when the train comes out of the tunnel. A month later, the Bamforth company in Yorkshire made a restaged version of this film under the same title, and in this case they filmed shots of a train entering and leaving a tunnel from beside the tracks, which they joined before and after their version of the kiss inside the train compartment.

In 1900, continuity of action across successive shots was definitively established by George Albert Smith and James Williamson, who also worked in Brighton. In that year Smith made Seen Through the Telescope, in which the main shot shows street scene with a young man tying the shoelace and then caressing the foot of his girlfriend, while an old man observes this through a telescope. There is then a cut to close shot of the hands on the girl’s foot shown inside a black circular mask, and then a cut back to the continuation of the original scene.





The first two shots of Seen Through the Telescope (1900), with the telescope POV simulated by the circular mask.

Even more remarkable is James Williamson’s Attack on a China Mission Station, made around the same time in 1900. The first shot shows the gate to the mission station from the outside being attacked and broken open by Chinese Boxer rebels, then there is a cut to the garden of the mission station where the missionary and his family are seated. The Boxers rush in and after exchanging fire with the missionary, kill him, and pursue his family into the house. His wife appears on the balcony waving for help, which immediately comes with an armed party of British sailors appearing through the gate to the mission station, this time seen from the inside. They fire at the Boxers, and advance out of the frame into the next shot, which is taken from the opposite direction looking towards the house. This constitutes the first “reverse angle” cut in film history. The scene continues with the sailors rescuing the remaining members of the missionary’s family.

G.A. Smith further developed the ideas of breaking a scene shot in one place into a series of shots taken from different camera positions over the next couple of years, starting with The Little Doctors of 1901. In this film a little girl is administering pretend medicine to a kitten, and Smith cuts in to a big Close Up of the kitten as she does so, and then cuts back to the main shot. In this case the inserted close up is not shown as a Point of View shot in a circular mask. He summed up his work in Mary Jane’s Mishap of 1903, with repeated cuts in to a close shot of a housemaid fooling around, along with superimpositions and other devices, before abandoning film-making to invent the Kinemacolor system of colour cinematography.

James Williamson concentrated on making films taking action from one place shown in one shot to the next shown in another shot in films like Stop Thief! and Fire!, made in 1901, and many others.

Film continuity developed

Other film-makers then took up all these ideas, which form the basis of film construction, or “film language”, or “film grammar”, as we know it. The best known of these film-makers was Edwin S. Porter, who started making films for the Edison Company in 1901. When he began making longer films in 1902, he put a dissolve between every shot, just as Georges Méliès was already doing, and he frequently had the same action repeated across the dissolves. In other words, Edwin Porter did NOT develop the basics of film construction. The Pathé company in France also made imitations and variations of Smith and Williamson’s films from 1902 onwards using cuts between the shots, which helped to standardize the basics of film construction.

In 1903 there was a substantial increase in the number of film several minutes long, as a result of the great popularity of Georges Méliès’ le Voyage dans la lune (A Trip to the Moon), which came out in early 1902, though such films were still a very minor part of production. Most of them were what came to be called “chase films”. These were inspired by James Williamson’s Stop Thief! of 1901, which showed a tramp stealing a leg of mutton from a butcher’s boy in the first shot, then being chased through the second shot by the butcher’s boy and assorted dogs, and finally being caught by the dogs in the third shot.

Several English films made in the first half of 1903 extended the chase method of film construction. These included An Elopement à la Mode and The Pickpocket: A Chase Through London, made by Alf Collins for the British branch of the French Gaumont company, Daring Daylight Burglary, made by the Sheffield Photographic Company, and Desperate Poaching Affray, made by the Haggar family, whose main business was exhibiting films made by others in their travelling tent theatre. All of these films, and indeed others of like nature were shown in the United States, and some them were certainly seen by Edwin Porter, before he made The Great Train Robbery towards the end of the year. The time continuity in The Great Train Robbery is actually more confusing than that in the films it was modelled on, but nevertheless it was a greater success than them worldwide, because of its Wild West violence.

From 1900, the Pathé company films also frequently copied and varied the ideas of the British film-makers, without making any major innovations in narrative film construction, but eventually the sheer volume of their production led to their film-makers giving a further precision and polish to the details of film continuity.

Film history from 1906 to 1914

The film business

By 1907 there were about 4,000 small “nickelodeon” cinemas in the United States. The films were shown with the accompaniment of music provided by a pianist, though there could be more musicians. There were also a very few larger cinemas in some of the biggest cities. Initially, the majority of films in the programmes were Pathé films, but this changed fairly quickly as the American companies cranked up production. The programme was made up of just a few films, and the show lasted around 30 minutes. The reel of film, of maximum length 1,000 feet (300 m), which usually contained one individual film, became the standard unit of film production and exhibition in this period. The programme was changed twice or more a week, but went up to five changes of programme a week after a couple of years. In general, cinemas were set up in the established entertainment districts of the cities. In other countries of the Western world the film exhibition situation was similar. With the change to “nickelodeon” exhibition there was also a change, led by Pathé in 1907, from selling films outright to renting them through film exchanges.

The litigation over patents between all the major American film-making companies had continued, and at the end of 1908 they decided to pool their patents and form a trust to use them to control the American film business. The companies concerned were Pathé, Edison, Biograph, Vitagraph, Lubin, Selig, Essanay, Kalem, and the Kleine Optical Company, a major importer of European films. The George Eastman company, the only manufacturer of film stock in the United States, was also part of the combine, which was called the Motion Picture Patents Company (MPPC), and Eastman Kodak agreed to only supply the members with film stock. License fees for distributing and projecting films were extracted from all distributors and exhibitors. The producing companies that were part of the trust were allocated production quotas (two reels, i.e. films, a week for the biggest ones, one reel a week for the smaller), which were supposed to be enough to fill the programmes of the licensed exhibitors. Vitagraph and Edison already had multiple production units, and so had no difficulty meeting their quota, but in 1908 Biograph lost their one working director. They offered the job of making their films to D. W. Griffith, an unimportant actor and playwright, who took up the job, and found he had a gift for it. Alone he made all the Biograph films from 1908 to 1910. This amounted to 30 minutes of screen time a week.

But the market was bigger than the Motion Picture Patents Company members could supply. Although 6,000 exhibitors signed with the MPPC, about 2,000 others did not. A minority of the exchanges (i.e. distributors) stayed outside the MPPC, and in 1909 these independent exchanges immediately began to fund new film producing companies. By 1911 there were enough independent and foreign films available to programme all the shows of the independent exhibitors, and in 1912 the independents had nearly half of the market. The MPPC had effectively been defeated in its plan to control the whole United States market, and the government anti-trust action, which only now started against the MPPC, was not really necessary to defeat it.

Multi-reel films

It was around 1912 that the actors in American films, who up to this point had been anonymous, began to receive screen credit, and the way to the creation of film stars was opened. The appearance of films longer than one reel also helped this process. Such films were extremely rare, and almost entirely restricted to film versions of the life of Christ, which had reached three reels in length in the first few years of cinema. They were always shown as a special event in special venues, and supported by live commentary and music. A unique addition to this style of presentation was The Story of the Kelly Gang, made in Australia in 1906. This was a four-reel version of the career of this famous (in Australia) outlaw, and was incomprehensible without explanation. More multi-reel films were made in Europe than in the United States after 1906, because the MPPC insisted on working on the basis of one-reel films up until 1912. However, before this, some MPPC members got around this restriction by occasionally making longer stories in separate parts, and releasing them in successive weeks, starting with Vitagraph’s The Life of Moses in five parts (and five reels) at the end 1909. In other countries this film was shown straight through as one picture, and it inspired the creation of other multi-reel films in Europe.

Pathé-Frères set up a new subsidiary company in the United States called Eclectic in 1913, and in 1914 this began production of features at the Pathé plant in New Jersey. The French Eclair company was already making films in the United States, and their production of features increased with the transfer of more film-makers when the French industry was shut down at the beginning of World War I.

Up to 1913, most American film production was still carried out around New York, but the move to filming in California had begun when Selig, one of the MPPC companies, sent a production unit there in 1909. Other companies, both independents and members of the MPPC, then sent units to work there in the summer to take advantage of the sunshine and scenery. The latter was important for the production of Westerns, which now formed a major American film genre. The first cowboy star was G.M. Anderson (“Broncho Billy”), directing his own Western dramas for Essanay, but in 1911 Tom Mix brought the kind of costumes and stunt action used in live Wild West shows to Selig film productions, and became the biggest cowboy star for the next two decades.

Most of the major companies made films in all the genres, but some had a special interest in certain kinds of films. Once Selig had taken up production in California, they used the (fairly) wild animals from the zoo that Colonel Selig had set up there in a series of exotic adventures, with the actors being menaced or saved by the animals. Essanay specialized in Westerns featuring “Broncho Billy” Anderson, and Kalem sent Sidney Olcott off with a film crew and a troupe of actors to various places in America and abroad to make film stories in the actual places they were supposed to have happened. Kalem also pioneered the female action heroine from 1912, with Ruth Roland playing starring roles in their Westerns.

Minor curiosities were some of the films of Solax directed by Herbert Blaché and his wife Alice Guy. They left American branch of the Gaumont company in 1912 to set up their own independent company. The distinguishing feature of some of their films was a deliberate attempt to use resolutely theatrical-type light comedy playing that was directed towards the audience. This went against the trend towards filmic restraint already visible in what were called “polite” comedies from other film companies.

In France, Pathé retained its dominant position, followed still by Gaumont, and then other new companies that appeared to cater to the film boom. A film company with a different approach was Film d’Art. This was set up at the beginning of 1908 to make films of a serious artistic nature. Their declared programme was to make films using only the best dramatists, artists and actors. The first of these was l’Assassinat du Duc de Guise (The Assassination of the Duc de Guise), a historical subject set in the court of Henri III. This film used leading actors from the Comédie Francaise, and had a special accompanying score written by Camille Saint-Saens. The other French majors followed suit, and this wave gave rise to the English-language description of films with artistic pretensions aimed at a sophisticated audience as “art films”. By 1910, the French film companies were starting to make films as long as two, or even three reels, though most were still one reel long. This trend was followed in Italy, Denmark, and Sweden.

Although the British industry continued to expand after its brilliant beginning, the new companies that replaced the first innovative film-makers proved unable to preserve their drive and originality.

New film producing countries

With the world-wide film boom, yet more countries now joined Britain, France, and the United States in serious film production. In Italy, production was spread over several centres, with Turin being the first and biggest. There, Ambrosio was the first company in the field in 1905, and remained the largest in the country through this period. Its most substantial rival was Cines in Rome, which started producing in 1906. The great strength of the Italian industry was historical epics, with large casts and massive scenery. As early as 1911, Giovanni Pastrone’s two-reel la Caduta di Troia (The Fall of Troy) made a big impression world-wide, and it was followed by even bigger spectacles like Quo Vadis? (1912), which ran for 90 minutes, and Pastrone’s Cabiria of 1914, which ran for two and a half hours.





La Caduta di Troia (The Siege of Troy) (1911)

Italian companies also had a strong line in slapstick comedy, with actors like André Deed, known locally as “Cretinetti”, and elsewhere as “Foolshead” and “Gribouille”, achieving worldwide fame with his almost surrealistic gags.

The most important film-producing country in Northern Europe up until the First World War was Denmark. The Nordisk company was set up there in 1906 by Ole Olsen, a fairground showman, and after a brief period imitating the successes of French and British film-makers, in 1907 he produced 67 films, most directed by Viggo Larsen, with sensational subjects like Den hvide Slavinde (The White Slave), Isbjørnenjagt (Polar Bear Hunt) and Løvejagten (The Lion Hunt). By 1910 new smaller Danish companies began joining the business, and besides making more films about the white slave trade, they contributed other new subjects. The most important of these finds was Asta Nielsen in Afgrunden (The Abyss), directed by Urban Gad for Kosmorama, This combined the circus, sex, jealousy and murder, all put over with great conviction, and pushed the other Danish film-makers further in this direction. By 1912 the Danish film companies were multiplying like rabbits.

The Swedish film industry was smaller and slower to get started than the Danish industry. Here, the important man was Charles Magnusson, a newsreel cameraman for the Svenskabiografteatern cinema chain. He started fiction film production for them in 1909, directing a number of the films himself. Production increased in 1912, when the company engaged Victor Sjöström and Mauritz Stiller as directors. They started out by imitating the subjects favoured by the Danish film industry, but by 1913 they were producing their own strikingly original work, which sold very well.

Russia began its film industry in 1908 with Pathé shooting some fiction subjects there, and then the creation of real Russian film companies by Aleksandr Drankov and Aleksandr Khanzhonkov. The Khanzhonkov company quickly became much the largest Russian film company, and remained so until 1918.

In Germany, Oskar Messter had been involved in film-making from 1896, but did not make a significant number of films per year till 1910. When the world-wide film boom started, he, and the few other people in the German film business, continued to sell prints of their own films outright, which put them at a disadvantage. It was only when Paul Davidson, the owner of a chain of cinemas, brought Asta Nielsen and Urban Gad to Germany from Denmark in 1911, and set up a production company, Projektions-AG “Union” (PAGU), for them, that a change-over to renting prints began. Messter replied with a series of longer films starring Henny Porten, but although these did well in the German-speaking world, they were not particularly successful internationally, unlike the Asta Nielsen films. Another of the growing German film producers just before World War I was the German branch of the French Eclair company, Deutsche Eclair. This was expropriated by the German government, and turned into DECLA when the war started. But altogether, German producers only had a minor part of the German market in 1914.

Overall, from about 1910, American films had the largest share of the market in all European countries except France, and even in France, the American films had just pushed the local production out of first place on the eve of World War I. So even if the war had not happened, American films would have become dominant world-wide. Although the war made things worse for European producers, it was the technical qualities of American films that made them more attractive to audiences everywhere.

Film technique




A.E. Smith filming The Bargain Fiend in the Vitagraph studios in 1907. Arc floodlights hang overhead.





Low key lighting for sinister effect in The Mystery of Temple Court
With the increased production required by the nickelodeon boom, extra artificial lighting was used more and more in the film studios to supplement diffuse sunlight, and so increase the hours that film could be shot during the day. The main sources used were modified arc lights made for street lighting. These were either hung on battens suspended forward of the actors from the roof, or mounted in groups on floorstands. The addition of a metal reflector round the arc source directed a very broad sweep of light in the desired direction. Large mercury vapour tube lights (Cooper-Hewitts) were also used in racks placed in the same way. Arc lights had been used to produce special lighting effects in films like the light from a lamp or firelight before 1906, but this now became more common.

A strong expressive use of a fire effect occurs in D.W. Griffith’s The Drunkard’s Reformation (1909). Here, the reformed drunkard is happily reunited with his family before the fire in the hearth, in a set-up reproducing that at the beginning of the film in which the fire is out, and the hearth is cold, and the family is destitute.

Low-key lighting (i.e. lighting in which most of the frame is dark) slowly began to be used for sinister scenes, but not in D.W. Griffith films. Vitagraph’s thriller, The Mystery of Temple Court (1910) has low-key lighting for a scene of murder, and their Conscience (1912) shows low-key lighting done solely with artificial light for a scene of terror.





Nero lit by arc floodlights from below in Quo Vadis?
This sort of lighting was appearing occasionally in European films by 1911, and in some cases was pushed much further. Lighting from a low angle was used more strongly in the Italian epic film Quo Vadis? in 1912, and then in the famous Cabiria (1914) to reinforce the weird atmosphere in one scene.

Silhouette effects in location scenes began to appear in 1909 in both the United States and Italy; though as things developed, European film-makers made more use of this than the Americans did.

The most important aspect of this was that such shots involved having the sun light the scene from behind, and this approach was extended by using the reflected sunlight from a white surface below the camera to light up the shadow on the actors faces from the front. This is the one novel technique that D.W. Griffith and his cameraman Billy Bitzer may really have invented. The next step was to transfer this kind of back-lighting onto the lighting of actors on studio sets. Up to this point artificial lighting in studio scenes had always been put on from the front or side-front, but in 1912 there began to be a few cases where light was put onto the actors from arc floodlights out of shot behind them and to one side, to give a kind of backlighting. It was not until 1915 that the effect of backlighting of the actors by the sun was fully mimicked in studio lighting, by using a powerful arc spotlight shining from above and behind the set down onto the actors. This slowly became a standard component of the studio lighting of figures in American films, but it took much longer to catch on with European cameramen.

Animation develops

The technique of single frame animation was further developed in 1907 by Edwin S. Porter in The Teddy Bears and by J. Stuart Blackton with Work Made Easy. In the first of these the toy bears were made to move, apparently on their own, and in the latter film building tools were made to perform construction tasks without human intervention, by using frame-by-frame animation. The technique got to Europe almost immediately, and Segundo de Chomon and others at Pathé took it further, adding clay animation, in which sculptures were deformed from one thing into another thing frame by frame in Sculpture moderne (1908), and then Pathé made the next step to the animation of silhouette shapes. Also in France, Emile Cohl fully developed drawn animation in a series of films starting with Fantasmagorie (1908), in which humans and objects drawn as outline figures went though a series of remarkable interactions and transformations. In the United States the response was from the famous strip cartoon artist Winsor McCay, who drew much more realistic animated figures going through smoother, more naturalistic motion in a series of films starting with the film Winsor McCay, made for Vitagraph in 1911. In the next few years various others took part in this development of animated cartoons in the United States and elsewhere.

Cross-cutting between parallel actions

As the film boom got under way, the Pathé film-makers continued to refine the continuity of action from shot to shot in their films. In films like Pathé’s le Cheval emballé (The Runaway Horse) (1907), there appeared a new feature, which can be called cross-cutting between parallel actions. In this film, a delivery man is going about his business inside an apartment house while his horse steals a big meal from a bag of oats outside a feed store. The film cuts back and forwards between the two chains of action four times before the delivery man comes out, and the horse runs away with him. More importantly, early next year the Pathé production unit down in the south of France in Nice made le Médecin du chateau (The Physician of the Castle), in which there are cuts back and forth between criminals threatening a doctor’s wife and child, while the doctor himself drives home to rescue them after being warned by telephone. This film also contains a cut in to a closer shot of the doctor as he hears the dreadful news on the telephone, which uses the new idea of getting in closer to the actor to accentuate the emotion.

In the United States, Vitagraph was also trying cross-cutting for suspense in 1907 and 1908 with The Mill Girl and Get Me a Stepladder. Before D.W. Griffith started directing at Biograph in May 1908, he had seen the two Pathé films just mentioned, and a number of Vitagraph films as well. But Griffith’s first use of cross-cutting in The Fatal Hour, made in July of 1908, has a much stronger suspense story served by this construction than those in the earlier Pathé examples. From this point onwards Griffith certainly developed the device much further, gradually increasing the number of alternations between two, and later three, sets of parallel scenes, and also their speed. This intensified usage was only slowly taken up by other American film-makers. So although he did not invent the technique of cross-cutting, he did consciously develop it into a powerful method of film construction. It is also important to note that Griffith described cross-cutting indiscriminately as the ‘switch-back’ or ‘cut-back’ or ‘flash-back’ technique, and that by the last of these terms he did not mean what we now understand by a ‘flash-back’. The true ‘flash-back’ was also developed in this period, but not at all by D.W. Griffith.

Although D. W. Griffith did not invent any new film techniques, he was the best film director working up to 1913, and this was because he made better dramatic and artistic use of the medium than other directors. One aspect of this was the structure he gave his films, with the final scene mirroring the opening scene, as in the example of A Drunkard’s Reformation already mentioned above. Many other examples of this like The Country Doctor (1908) can easily be found in his work. But the most important thing Griffith did was work out significant and expressive natural gestures in intensive rehearsal periods with his actors, before the film was shot, such as the enraged and jealous husband in The Voice of the Child (1911) walking around his office chomping on a cigar and puffing clouds of smoke out of it through clenched teeth. Griffith’s increased use of cross-cutting between parallel actions helped him to get more shots into his films than other directors, but he also had another method for doing this. This was to split a scene that could have been played in room (or other place), into two or more sections that moved backwards and forwards between adjoining rooms or spaces. The result of this was that D.W. Griffith’s films had at least twice as many shots in them as did those of other American directors. Over this period, the other directors speeded up, but so did Griffith. At first, the technique of cutting in to a closer shot of an actor in a scene made no contribution to the increase in cutting rate, because it was still very rarely done, despite having been established as a possibility in the previous period. The exception to this was a close shot of an object, which was sometimes used to make clear exactly what a person was doing. It was only towards 1913 that film-makers began to cut into closer shots with any regularity.

However, American film-makers did get closer to the actors on the average by shooting the whole scene with the camera closer than previously. The Vitagraph company led the way here, by using what they called “the nine-foot line” from 1910 onwards. This meant that the actors played a scene up to a line marked on the ground nine feet from the camera lens, which meant that they were shown cut off at the waist in the image. Some, but not all, American film-makers followed their example, calling it the “American foreground”, while European film-makers stayed with the “French foreground” established by the Pathé about 1907, which only cut the actors off at the shins. This corresponded to the actors playing up to a line put down 4 metres in front of the camera lens.

Point of view shots





A pair of reverse angles representing the POV of the people on the ship, and what they see in Back to Nature (1910).

An even more important development was the in the use of the Point of View shot. Previously, these had only been used to convey the idea of what someone in the film was seeing through a telescope (or other aperture), and this was indicated by having a black circular mask or vignette within the film frame. The true Point of View (POV) shot, in which a shot of someone looking at something is followed by a cut to a shot taken from their position without any mask, took longer to appear. In 1910, in Vitagraph’s Back to Nature we see a Long Shot of people looking down over the rail of a ship taken from below, followed by a shot of the lifeboat they are looking at taken from their position.

However, the Vitagraph film-makers continued to be a little uneasy with the device, as a true POV shot is introduced by an explanatory intertitle, “What they saw in the house across the court” in Larry Trimble's Jean and the Waif, made at the end of 1910. But a few months later, Trimble made Jean Rescues, another of the popular series starring the fictional exploits of his Border Collie, which has POV shots introduced at an appropriate point without explanation. After this, un-vignetted POV shots began to appear fairly frequently in Vitagraph films, and also occasionally in films from other American companies. However, D.W. Griffith only used them in a theatrical situation, to show what the audience in a theatre were looking at, as did European film-makers.

Reverse-angle cutting




Close in reverse angle shots of two people in confrontation in The Loafer.

Another important development was in the use of reverse angle shots; that is, continuing a scene with a cut to a shot of the action taken from the opposite direction. There were isolated examples of this very early, and the first of these, Williamson’s Attack on a China Mission (1900) has already been mentioned. But in 1908, starting with l’Assassinat du duc de Guise (The Assassination of the Duc de Guise), there began to be other films in which a scene was shown from another direction by cutting to the opposite side. This effect was imitated occasionally in Europe and the United States over the next couple of years, and came to be called a “reverse scene”.

The next step, in which two actors facing each other are shown in successive close shots from taken opposite directions towards each of them, is first to be seen at the end of 1911 in The Loafer, made by Arthur Mackley for Essanay. This is what is called “reverse-angle cutting”, and it is used constantly in present day film-making. However, it took some years to catch on with other American film-makers, but by 1913, it was starting to occur with greater frequency in the work of a few directors. This happened entirely when they were filming exterior scenes, where there was no problem about shooting past the edge of the studio set. A leading example of this use of close in reverse-angle cutting is His Last Fight (1913), directed by Ralph Ince for Vitagraph, in which one-third of the cuts are between a shot and the reverse angle. However, this sort of thing never happened in D.W. Griffith’s films, or in European films.

Flash-Back construction

Another important device for the construction of film narratives is the use of “flash-backs”, in the sense that the term is understood nowadays. That is, having a scene in the present followed by a scene in the past, and eventually returning to scenes in the present of the story. In the earliest days of film-making, this was only done as a representation of a character dreaming about the past, as in the 1901 Pathé film Histoire d’un crime (The Story of a Crime). The first film in which a character remembers the past while awake was Vitagraph’s Napoleon – Man of Destiny of 1909. In this film, Napoleon is in his palace after the battle of Waterloo remembering notable scenes of his past life. A superimposed title appears identifying the event he is thinking about, and the film then cuts straight to this scene, and afterwards back to Napoleon thinking about it. The idea slowly spread over the next few years, and in these usually the framing action shows a character narrating the story of the past events to people listening to them. This happens in Luigi Maggi’s Nozze d’oro (Golden Wedding) of 1911, and amongst other films in the Edison company’s The Passer-by of 1912. This film introduces what was to become a standard way of getting into a flash-back. As the person telling the story of their past starts talking, the camera tracks in to his face, then there is a dissolve to his younger face and the camera tracks back to reveal the scene in the past. There are many examples of single shot memory flashbacks by 1913, while a memory shown in an extended series of shots is much rarer. There is even an example of a flash-back inside a flashback in Just a Shabby Doll, made by the Thanhouser company in 1913.

Representing drug hallucinations in films was one way that subjective effects were developed. Victorin Jasset's master criminal thriller Zigomar contre Nick Carter (Zigomar versus Nick Carter) (1912) contains a sequence in an opium den, and the drugged vision of one of the clients is represented as a series of superimpositions overlaid onto the main scene, which eventually build up into a set of multiple images within the one frame. There is a development of this idea the next year in the Itala company's Tigris (1913). As the effect of the drug takes hold, this is represented by tilting the frame sideways, then superimposing a series of disjointed images fading and dissolving in and out on a patterned background.

Symbolism and insert shots
In this period the word “Art” was mentioned more and more in connection with motion pictures, and as a result of the increasing artistic ambitions of film-makers, poems began to be transposed directly into films. D.W. Griffith went further than this, by creating the visual equivalent of the poetic or musical refrain in The Way of the World (1910), by cutting in shots of church bells at intervals down the length of the film. However, this was an exceptional case, and it is not until 1912 that there were the first signs of the special expressive use of Insert Shots; that is, shots of objects rather than people. In the Italian Ambrosio companies film La mala planta (The Evil Plant), directed by Mario Caserini, which involves a case of poisoning, there is an Insert shot of a snake slithering over the ‘Evil Plant’. Another of the still very rare examples at this date is in Griffith's The Massacre, which was made at the end of 1912. This includes an Insert Shot of a candle at a sick man's bedside guttering out to indicate his death. Yet another is in the Ambrosio company version of Gli ultimi giorni di Pompei (The Last Days of Pompeii) (1913). This film includes a scene, preceded by the title “The thorns of jealousy”, in which a rejected woman overhears the man she loves with another woman, and this is followed by a fade to a shot of a pair of doves, which then dissolves into a shot of a bird of prey.

It was in 1914 that D.W. Griffith began to bend the use of the Insert towards truly dramatically expressive ends, but he had not done this often, and it is really only with his The Avenging Conscience of 1914 that a new phase in the use of the Insert Shot starts. In this film the intertitle “The birth of the evil thought” precedes a series of three shots of the protagonist looking at a spider, and ants eating an insect, though at a later point in the film, when he prepares to kill someone, these shots are cut straight in without explanation. As well as the symbolic inserts already mentioned, The Avenging Conscience also made extensive use of large numbers of Big Close Up shots of clutching hands and tapping feet as a means of emphasizing those parts of the body as indicators of psychological tension. Griffith never went so far in this direction again, but his use of the Insert shot made its real impression on other American film-makers during the years 1915-1919.

Film art





A scene in les Debuts de Max Linder au cinematographe (1910) showing a Pathé film crew at work.

The vast increase in film production after 1906 inevitably brought specialist writers into film-making as part of the increasing sub-division of labour, but even so the film companies still had to buy stories from outsiders to get enough material for their productions. This introduced a greater variety into the types of story used in films. The use of more complex stories derived from literary and stage works of the recent past also contributed to developments in script film construction. The general American tendency was to simplify the plots borrowed from novels and plays so that they could be dealt with in one reel and with the minimum of titling and the maximum of straightforward narrative continuity, but there were exceptions to this. In these cases the information that was difficult to film and lacking in strong dramatic interest was put into narrative titles before each scene, and this was also mostly the custom in European films of the more seriously intended kind. Motion pictures were classified into genres by the film industry following the divisions already established in other media, particularly the stage. The main division was into comedy and drama, but these categories were further subdivided. Comedy could be either slapstick (usually referred to as “burlesque farce”), or alternatively “polite comedy”, which later came to be referred to as “domestic comedy” or “sophisticated comedy”. D.W. Griffith made a small number of the latter type of film in his first two years at Biograph, but had little interest or aptitude for the genre. From 1910 he let Frank Powell, and then Mack Sennett direct the Biograph comedies. Sennett left in 1912 to set up the Keystone company, where he could give his enthusiasm for the slapstick comedy style derived from the earlier Pathé comedies like le Cheval emballé (The Runaway Horse) full reign. In Europe the more restrained type of comedy was developed in substantial quantities in France, with the films of Max Linder for Pathé representing the summit of the genre from 1910 onwards. Linder’s comedy was set in an upper middle-class milieu, and relied on clever and inventive ways of getting around the embarrassments and obstacles arising in his single-minded pursuit of a goal. Quite often a goal of a sexual nature.

D.W. Griffith had a major influence on the simplification of film stories. After he had been at Biograph for a year, Griffith started to make some films that had much less story content than any previous one-reel films. In The Country Doctor, the action is no more than various people, including the doctor, hurrying backwards and forwards between the doctor's house, where his child is sick, and a neighbouring cottage, where another child is also sick. By 1912 and 1913, there are beginning to be many films from many American companies that rely on applying novel decoration to the story, rather than supplying any twists to the drama itself to sustain interest.

Intertitles
Intertitles containing lines of dialogue began to be used consistently from 1908 onwards. In that year, Vitagraph’s An Auto Heroine; or, The Race for the Vitagraph Cup and How It Was Won, contains a couple of dialogue titles, and the same firm's Julius Caesar includes three lines of dialogue from Shakespeare's play quoted in intertitles before the actors speak them, finishing with “This was the noblest Roman of them all”. From 1909 a small number of American films, and even one or two European ones, came to include a few dialogue titles, or “spoken titles” as they were called at the time. Film-makers slowly progressed from putting these dialogue titles before the scene in which they were spoken, to cutting them into the middle of the shot at the point at which they were understood to be actually spoken by the characters. This transition began in 1912. Once underway, the trend was aided by the move towards the increasing use of cuts within scenes in American films. In 1913 a substantial proportion of the dialogue titles that were used in American films were cut in at the point when they were spoken. Hardly any of the films where this happened were D.W. Griffith films, and indeed many of his 1913 films still contain no dialogue titles at all. Although a some European film-makers picked up the trend towards using dialogue titles, they did not pick up on the move towards cutting them into the scene at the point at which they were actually spoken until a few years later. The introduction of dialogue titles was far from being a trivial matter, for they entirely transformed the nature of film narrative. When dialogue titles came to be always cut into a scene just after a character starts speaking, and then left with a cut to the character just before they finish speaking, then one had something that was effectively the equivalent of a present-day sound film.

Film history from 1914 to 1919

The film business from 1914 to 1919

The years of the First World War were a complex transitional period for the film industry. It was the period when the exhibition of films changed from short programmes of one-reel films to longer shows consisting of a feature film of four reels or longer, though still supported by short films. The exhibition venues also changed from small nickelodeon cinemas to larger cinemas charging higher prices. These higher prices were partly justified by the new film stars who were now being created. In the United States, nearly all the original film companies which formed the Motion Picture Patents Company went out of business in this period because of their resistance to the changeover to long feature films. The one exception to this was the Vitagraph company, which was already moving over to long films by 1914. The move towards shooting more films on the West coast around Los Angeles continued during World War I, until the bulk of American production was carried out there.

The Universal Film Manufacturing Company had been formed in 1912 as an umbrella company for many of the independent producing companies, and continued to grow during the war. Other independent companies were grouped under the Mutual banner in 1912, and there were also important new entrants, particularly the Jesse Lasky Feature Play Company, and Famous Players, which were both formed in 1913 to take advantage of the fact that films could reproduce the real substance of a stage play (plus embellishments), and so the best plays and actors from the legitimate stage could be enticed into films. In fact, the film industry adopted the term “photoplay” for motion pictures at this time. In 1914 the Lasky company and Famous Players were amalgamated into Famous Players-Lasky, with distribution of their films handled by the new Paramount Pictures Corporation.

Another new major producing company formed during the war years was Triangle, with Mack Sennett, D.W. Griffith and Thomas Ince heading its production units. Despite the talents involved, it only lasted from 1915 to 1917, after which its separate producers took their films to Paramount for distribution. Equally short-lived, but still very important, was the World Film Company, which recruited most of the French directors, cameramen, and designers who had previously been working at the Fort Lee, New Jersey studios for Pathé and Eclair.

The biggest success of these years was D.W. Griffith’s Birth of a Nation (1915), made for Triangle. Griffith applied all the ideas for film staging that he had worked out in his Biograph films to a bigoted white southerner’s epic view of the Civil War and its aftermath. Despite protests in the northern cities of the United States organized by the National Association for the Advancement of Coloured People and others, it took many millions at the box office. Stung by the criticism of his film, Griffith made a new film he had just finished, The Mother and the Law, into one of the strands of an even bigger film with an even bigger theme, Intolerance (1916).

European film production

In France, film production and exhibition closed down as its personnel became part of the general military mobilization of the country at the beginning of the war. Although film production began again in 1915, it was on a reduced scale, and the biggest companies gradually retired from production, to concentrate on film distribution and exhibition. Hence the cinemas were given over to imported films, particularly American ones. New small companies entered the business, and new young directors arrived to replace those drafted or working in the United States. The most notable of these was Abel Gance.

Italian film production held up during the war, with long features already established as the main form. However, there was a disastrous move in subject matter to what were called “diva films”. These romantic dramas had the female star (the “diva”) suffering from unhappy love, and striking endless anguished Art Nouveau poses, while surrounded by male admirers and luxury. They were a commercial failure outside Italy.

In Denmark the Nordisk company increased its production so much in 1915 and 1916 that it could not sell all its films, which led to a very sharp decline in Danish production, and the end of Denmark’s importance on the world film scene. The Nordisk distribution and cinema chain in Germany was effectively expropriated by the German government in 1917. The Swedish industry did not have this problem, as its production was more in balance with the market, and more importantly, the quality of its films was now superior to those from Denmark.

The German film industry was seriously weakened by the war, though with the major companies continuing as before. The distribution organization Projektions-AG “Union” (PAGU) acted as an umbrella company backing production by individual producers, and the Messter company also made many films. The most important of the new film producers at the time was Joe May, who made a series of thrillers and adventure films through the war years, but Ernst Lubitsch also came into prominence with a series of very successful comedies and dramas.

Because of the large local market for films in Russia, the industry there was not harmed by the war at first, although the isolation of the country led many Russian films to develop peculiarly distinctive features. The Khanzhonkov company retained its dominance, but the Ermoliev company, which had been formed in 1914, became its principal competitor, propelled by the work of its star, Ivan Mosjoukin, and principal director, Yakov Protazanov. The Bolshevik revolution in October 1917 did not eliminate the privately owned film companies at first, though production was reduced through 1918. It was only in 1919 that the exodus of talent from the country took place, and fiction film production was reduced to practically nothing.

Film studios

The major change in film production methods in the United States during this period was the change to shooting in “dark” studios. The existing glass-roofed studios were blacked out, and the many new ones being built around Los Angeles were constructed with solid walls and ceilings. This meant that shooting could continue all day and night, without being limited by the changing sunlight. The general diffuse daylighting in the old studios was completely replaced with floodlights, and the actors were individually lit with floodlights on floorstands. The use of a spotlight from high at the back onto the actors to rimlight them became more frequent, and around 1918 some American cameramen started to use spotlights to light the actors from the front. All this meant that the figures of the actors were modelled more by the lighting, and more separated from the background by the lower light levels now used on the sets. This was a major step towards the standard studio lighting methods of the sound period. At the same time there was the beginning of a move towards using artificial light to light the actors on location, and some of the biggest studios bought electric generator trucks for this purpose. All these developments took years to reach Europe.

Irising and soft focus




Complex vignette shot in die Austernprinzessin (The Oyster Princess).

A very noticeable technical development was the wide-spread adoption of irising-in and out to begin and end scenes. This is the revelation of a film shot by its appearance inside a small circular vignette mask which gradually gets larger till it expands beyond the frame, and the whole image is in the clear. D.W. Griffith, who used it relentlessly, was responsible for the popularization of this device. By 1918 the use of the iris to begin and end sequences was starting to decrease in the United States, though in Europe it was just starting to become fashionable. At that date it is quite easy to find American films such as Stella Maris in which only fades are used. There were other variants of the simple iris as well and in these the mask opening or closing in front of the lens had shapes other than circular. One of the more frequent of these shapes was the opening slit; a vertical central split appears in the totally black frame, and widens till the whole frame is clear, revealing the scene that is about to start. Eventually the diagonally opening slit appeared as well, and then there was the diamond-shaped opening iris, as in Poor Little Peppina and Alsace (1916), rather than the usual circle. Again, all of these variant forms were very infrequently used, and when they did occur in American films it was usually in the introductory stages. By 1918 the edges of ordinary circular irises were becoming very fuzzy when they were used in American films.

Enclosing the image inside static vignettes or masks of shapes other than circular also began to appear in films during the years 1914-1919, including symbolic shapes such as a cruciform cut-out in the Mary Pickford film Stella Maris (Marshall Neilan, 1918), and Maurice Elvey in Britain put romantic scenes inside a heart-shaped mask in Nelson; The Story of England's Immortal Naval Hero (1918) and The Rocks of Valpré (1919). The most elegant variants occur in some films Ernst Lubitsch made in 1919. In Die Austernprinzessin (The Oyster Princess) a triple layer of horizontal rectangles with rounded ends enclose sets of dancing feet at the frenzied peak of a foxtrot, and in Die Puppe (The Doll) a dozen gossiping mouths are each enclosed in individual small circular vignettes arranged in a matrix.

A new idea taken over from still photography was “soft focus”. This began in 1915, with some shots being intentionally thrown out of focus for expressive effect, as in Mary Pickford’s Fanchon the Cricket. The idea developed slowly through the war years, until in D.W. Griffith's Broken Blossoms (1918) all the Close Ups of Lillian Gish are heavily diffused by the use of layers of fine black cotton mesh placed in front of the lens. Heavy lens diffusion was also used on all the other shots carrying forward the romantic and sentimental parts of the story of this film.

Subjective effects

It was during this period that camera effects intended to convey the subjective feelings of characters in a film really began to be established. These could now be done as Point of View (POV) shots, as in Sidney Drew's The Story of the Glove (1915), where a wobbly hand-held shot of a door and its keyhole represents the POV of a drunken man. In Poor Little Rich Girl (1917) a camera shot tilting sideways is intended to convey delirium, and by 1918 the idea had got to Russia, in Baryshnya i khuligan (The Lady and the Hooligan), where the Hooligan's infatuation with the Lady is conveyed by his Point of View of her splitting into a multiply superimposed image. The use of anamorphic (in the general sense of distorted shape) images first appears in these years with Abel Gance's la Folie du Docteur Tube (The Madness of Dr. Tube). In this film the effect of a drug administered to a group of people was suggested by shooting the scenes reflected in a distorting mirror of the fair-ground type. Later we have Till the Clouds Roll By (Victor Fleming, 1919), where anamorphosis is used to depict the nightmare effects of indigestion in a comic manner. In fact, like so many film effects that distort the representation of reality, anamorphosis was first used exclusively in comic contexts.

"Poetic Cinema" and symbolism
Symbolic effects taken over from conventional literary and artistic tradition continued to make some appearances in films during these years. In D.W. Griffith's The Avenging Conscience (1914), the title “The birth of the evil thought” precedes a series of three shots of the protagonist looking at a spider, and ants eating an insect, though at a later point in the film when he prepares to kill someone these shots are cut straight in without explanation. Possibly as a result of Griffith's influence, 1915 was a big year for symbolism, allegories, and parables in the American cinema. Films following this route invariably included female figures in light, skimpy draperies, and indeed sometimes wearing nothing at all, doing “expressive” dances or striking plastic poses in sylvan settings. Titles include Lois Weber's Hypocrites, Vitagraph's Youth, someone else's Purity, and so on. The Primrose Path starts with a large painting illustrating the concept, which dissolves into a replica of the same scene with actors posed, and then they come to life. This is then amplified by closer detailed live action representations of stations on “The Primrose Path”. An interesting German example from a few years later is Robert Reinert's Opium (1919), which has some notable innovations in the use of Insert shots to help convey the sensation of the drug reveries. These are travelling landscape shots taken from a boat going down a river, and they are intentionally shot out of focus, or underexposed, or cut into the film upside down.

Symbolist art and literature from the turn of the century also had a more general effect on a small number of films made in Italy and Russia. The supine acceptance of death resulting from passion and forbidden longings was a major feature of this art, and states of delirium dwelt on at length were important as well. The first Russian examples were all made by Yevgeni Bauer for Khanzhonkov during the First World War, and include Grezy, Schastye vechnoi nochi, and Posle smerti, all from 1915. These to some extent live up to the promise of the `decadent' aesthetic suggested by their titles; Daydreams, Happiness of Eternal Night, and After Death. Schastye vechnoi nochi includes a visually very striking vision of a medusa-like monster superimposed on a night-time snow scene, and *Posle smerti* has a somewhat subtler dream vision of a dead girl, picked out by extra arc lighting, walking through a wind-blown cornfield in the dusk. In Italy, another country somewhat isolated filmically by the war, the same kind of realization of the fin-de-siecle decadent symbolist aesthetic can be found, mostly in films associated with the “diva” phenomenon. The most complete example, which also has decor to match, is Charles Kraus' Il gatto nero (The Black Cat). This last is one of the few films of this kind to use atmospheric insert shots to heighten the mood. The first film explicitly intended by its maker to be a visual analogue of poetry, Marcel L'Herbier's Rose-France (1919), continues further along these same paths.

Insert Shots




Insert shot in Old Wives for New (Cecil B. DeMille, 1918)

The use of Insert Shots, i.e. Close Ups of objects other than faces, was established very early, but apart from the special case of Inserts of a letter that was being read by one of the characters, they were infrequently used before 1914. It is really only with his *The Avenging Conscience* of 1914 that a new phase in the use of the Insert Shot starts. As well as the symbolic inserts already mentioned, The Avenging Conscience also made extensive use of large numbers of Big Close Up shots of clutching hands and tapping feet as a means of emphasizing those parts of the body as indicators of psychological tension. Griffith never went so far in this direction again, but his use of the Insert made its real impression on other American film-makers during the years 1914-1919. Cecil B. DeMille was a leading figure in the increased use of the Insert, and by 1918 he had reached the point of including about 9 Inserts in every 100 shots in The Whispering Chorus. He also pushed the insert into areas of visual sensuality inaccessible to D.W. Griffith, with such images as a Close Up of a silver-plated revolver nestling in a pile of silken sexy ribbons in a drawer in Old Wives for New (1918).

The atmospheric insert

Like many other devices that were more fully developed in Europe during the next decade, what could be called the “atmospheric Insert Shot” made its first appearance in American films during the years before 1919. This kind of shot is one in a scene which neither contains any of the characters in the story, nor is a Point of View shot seen by one of them. An early example is in Maurice Tourneur's The Pride of the Clan (1917), in which there is a series of shots of waves beating on a rocky shore which are shown when the locale of the story, which is about the harsh lives of fisher folk, is being introduced. Simpler and cruder examples from the same year occurs in William S. Hart's The Narrow Trail, in which a single shot of the mouth of San Francisco Bay taken against the light (the Golden Gate) is preceded by a narrative title explaining its symbolic function in the story. This film also contains a shot of wild hills and valleys cut in as one character comments that the country far from the city is so clean and pure. By 1918 we can find a shot of the sky being used to reflect the mood of one of the characters without specific explanation in The Gun Woman (Frank Borzage), but it must be emphasized that these examples are very rare, and did not either then, or within the next several years, constitute regular practice in the American cinema. The Tourneur example just mentioned also could stand as part of the beginning of the “montage sequence”. Maurice Elvey's Nelson - England's Immortal Naval Hero (1919) has a symbolic sequence dissolving from a picture of Kaiser Wilhelm II to a peacock, and then to a battleship. The atmospheric Insert began its notable career in European art cinema in Marcel L'Herbier's Rose-France. Here amongst the intentionally “poetic” uses of vignettes and filters and literary intertitles, a shot of the empty path once trod by the lovers is used to evoke the past.

Continuity cinema

The years 1914-1919 in America also saw the consolidation of the forms of what was to become the dominant mode of commercial cinema: “continuity cinema”, or “classical cinema”. During this period there were other styles that were still important, and these can be considered to lie along a spectrum between the best examples of “continuity cinema” at one extreme, and at the other extreme the “DIS-continuity cinema” of D.W. Griffith. There are a number of factors involved in the strong and apparent visual discontinuities between successive shots in Griffith's films, and the use of cross-cutting between parallel actions is only the most obvious of these. In 1915, cuts within the duration of a scene were still relatively infrequent in his films, and when they do occur they were frequently from Long Shot or Medium Long Shot (which were the shots he most used) to a Big Close Up of an insert detail, which only occupied a small part of the frame in the previous shot. This in itself introduces a fairly strong visual discontinuity across the cut, but as well as that, the cut-in shot might often have a circular vignette mask if it were a Close Up of a person, so reinforcing the effect. And sometimes the now-standard Griffith iris-out and iris-in might also be left on the inserted shot, even though it had action continuity with the shots on either side of it. As well as all this there was Griffith's habit of moving the action into another shot in an adjoining space, and then back again if it was at all possible, which produced a marked change in background, which also made its small contribution to the discontinuity between shots.

One of the advanced continuity techniques involves the exact way the movement of actors from a shot in one location to another in a neighbouring location is handled. At best this kind of transition had previously been dealt with by having the directions of travel of the actor in the two shots correspond on the screen, but in a film such as The Bank Burglar's Fate (Jack Adolfi, 1914), one can see shot transitions in which a cut is made from an actor just leaving the frame, to a shot of him well inside the frame in an adjoining location, which have the positions and directions so well chosen that to the casual eye his movement appears quite continuous, and the real space and time ellipsis between the shots is concealed. Other good examples of this technique for eliminating several yards of waste space and a few seconds of waste time can be seen in Ralph Ince's films, particularly The Right Girl (1915), and by 1919 it was widely diffused in American films, but not in those made in Europe. All this connects with the rise of the use of cutting to different angles within a scene during the years 1914-1919, and in particular to the development of reverse-angle cutting.

Reverse-angle cutting

Cutting to different angles within a scene now became well-established as a technique for dissecting a scene into shots in American films. This approach had appeared a few times in earlier years, but in general cuts to or from a closer shot within a scene were still being made more or less down the lens axis as established in the Long Shot of the scene in question. The particular form of cutting to different angles within a scene in which the direction changes by more than ninety degrees is called reverse-angle cutting by film-makers. The leading figure in the full development of reverse-angle cutting was Ralph Ince. Films that he made at Vitagraph in 1915 such as The Right Girl and His Phantom Sweetheart have a large number of reverse-angle cuts in interior, as well as exterior, scenes. Other directors were also just starting to take up this style in 1915, for instance William S. Hart in Bad Buck of Santa Ynez.

As for Griffith, in Birth of a Nation there are just eight cuts to reverse-angle shots in the scene in Ford's Theatre, while elsewhere throughout the two-and-a-half hour length of this film there are only four more true reverse-angle cuts. Nevertheless, the Griffith style of film-making was still followed in its full idiosyncrasy, with extensive use of side by side spaces and a definite “front” for the camera, in most slapstick comedy. Directors of dramatic films who had worked Griffith also followed his style fairly closely, and it the standard for films made by his Fine Arts section of the Triangle company.

By 1916 there are a number of films in which there are around 15 to 20 true reverse-angle cuts per hundred shot transitions, such as The Deserter (Scott Sidney) and Going Straight. By the end of the war such films formed an appreciable but minor part of production: e.g. The Gun Woman (F. Borzage, 1918) and Jubilo (Clarence Badger, 1919). All this hardly concerned European cinema, where those few reverse-angle cuts used were mostly between a watcher and what he sees from his Point of View, both being filmed in a fairly distant shot. However, after the end of the war some of the brighter young directors such as Lubitsch started using a few reverse-angle cuts, mostly in association with Point of View cutting.

The flash-back
The use of flash-back structures continued to develop in this period, and the usual way of entering and leaving a flash-back was through a dissolve, and this was in fact the principal use at this time for this device. The Vitagraph company's The Man That Might Have Been (William Humphrey, 1914), is even more complex, with a series of reveries and flash-backs that contrast the protagonist's real passage through life with what might have been, if his son had not died. In this film dissolves are used both to enter and leave the flash-backs, and also the wish-dreams, and also for a time-lapse inside a reverie at one point. But fades are also used for these purposes in this and other films of the period, and flashback transitions are also done with irising in other films, and even straight cuts. During World War I the use of flashbacks occurred in films from all the major European film-making countries as well, from Italy (Tigre reale) to Denmark (Evangeliemandens Liv) to Russia (Grezy and Posle smerti), where it arrived in 1915.

As the years moved on a sudden decline in the use of long flash-back sequences set in around 1917, but on the other hand the use of a transition to and from a brief single shot memory scene remained quite common in American films. However, there could still be an even more complex flash-back construction in American films in the case of W.S. Van Dyke's The Lady of the Dugout (1918). This film has a story that happened long before which is narrated by one character in the framing scene, and initially accompanied by his narrating dialogue in intertitles, though after a while this stops, and the intertitles then convey the dialogue occurring within the flashback. Inside this main flashback there develops cross-cutting to another story, happening at the same time, and at first apparently unconnected with it, though the connection eventually appears. Next, inside this first flashback, the Lady of the title narrates another story, presented in flashback form, but with cutaways inside it back to events occurring in the time frame in which she is doing her narrating. Actually, all this is fairly easy to follow while watching the film, in part because what happens in all these strings of action is relatively simple.

Cross-cutting between parallel actions
After 1914 cross-cutting between parallel actions came to be used whenever appropriate in American films, though this was not the case in European films. It should be noted that a good deal of the American use of cross-cutting was not the rapid alternation between parallel chains of action developed by D.W. Griffith, but a limited number of alternations to make it possible to leave out uninteresting bits of action with no real plot function. In Europe, some of the most enterprising directors did use cross-cutting sometimes, but they never attained the speed of the many American examples of this technique.

Cross-cutting was also used to get new effects of contrast, such as the cross-cut sequence in Cecil B. DeMille's The Whispering Chorus, in which a supposedly dead husband is having a liaison with a Chinese prostitute in an opium den, while simultaneously his unknowing wife is being remarried in church. All this was simple compared to D.W. Griffith’s Intolerance (1916), in which four parallel stories are intercut throughout the whole length of the film, though in this case the stories are more similar than contrasting in their nature. The use of cross-cutting within these parallel stories as well as between them produced a complexity that was beyond the comprehension of the average audience of the time. The influence of Intolerance produced a few other films that combined a number of similar stories having similar themes, such as Maurice Tourneur's Woman (1918), but the box-office failure of Intolerance ensured that these later films had simpler structures.

The development of film art

The general trend in the development of cinema, led from the United States, was towards using the newly developed specifically filmic devices for expression of the narrative content of film stories, and combining this with the standard dramatic structures already in use in commercial theatre. D.W. Griffith had the highest standing amongst American directors in the industry, basically because of the dramatic excitement he got into his films. But there were others who were also considered as major figures at the time. The first of these was Cecil B. DeMille, whose films, such as The Cheat (1915), brought out the moral dilemmas facing their characters in a more subtle way than Griffith. DeMille was also in closer touch with the reality of contemporary American life. Maurice Tourneur was also highly ranked for the pictorial beauties of his films, together with the subtlety of his handling of fantasy, while at the same time he was capable of getting greater naturalism from his actors at appropriate moments, as in A Girl’s Folly (1917). Sidney Drew was the leader in developing “polite comedy”, while slapstick was refined by Fatty Arbuckle and Charles Chaplin, who both started with Mack Sennet’s Keystone company. They reduced the usual frenetic pace of Sennett’s films to give the audience a chance to appreciate the subtlety and finesse of their movement, and the cleverness of their gags. By 1917 Chaplin was also introducing more dramatic plot into his films, and mixing the comedy with sentiment.

In Russia, Evgeni Bauer put a slow intensity of acting combined with Symbolist overtones onto film in a unique way.

In Sweden, Victor Sjöström made a series of films that combined the realities of people’s lives with their surroundings in a striking manner, while Mauritz Stiller developed sophisticated comedy to a new level.

In Germany, Ernst Lubitsch got his inspiration from the stage work of Max Reinhardt, both in bourgeois comedy and in spectacle, and applied this to his films, culminating in his die Puppe (The Doll), die Austernprinzessin (The Oyster Princess) and Madame Dubarry.

Hollywood triumphant

Until this point, the cinemas of France and Italy had been the most globally popular and powerful. But the United States was already gaining quickly when World War I (1914-1918) caused a devastating interruption in the European film industries. The American industry, or "Hollywood," as it was becoming known after its new geographical center in California, gained the position it has held, more or less, ever since: movie factory for the world, exporting its product to most countries on earth and controlling the market in many of them.

By the 1920s, the U.S. reached what is still its era of greatest-ever output, producing an average of 800 feature films annually [1], or 82% of the global total (Eyman, 1997). The comedies of Charlie Chaplin and Buster Keaton, the swashbuckling adventures of Douglas Fairbanks and the romances of Clara Bow, to cite just a few examples, made these performers’ faces well-known on every continent. The Western visual norm that would become classical continuity editing was developed and exported - although its adoption was slower in some non-Western countries without strong realist traditions in art and drama, such as Japan.

This development was contemporary with the growth of the studio system and its greatest publicity method, the star system, which characterized American film for decades to come and provided models for other movie industries. The studios’ efficient, top-down control over all stages of their product enabled a new and ever-growing level of lavish production and technical sophistication. At the same time, the system’s commercial regimentation and focus on glamorous escapism discouraged daring and ambition beyond a certain degree, a prime example being the brief but still legendary directing career of the iconoclastic Erich von Stroheim in the late teens and the ‘20s.

World film at the peak of the silents





The most thrilling sequence in silent era film: Safety Last! of 1923 with Harold Lloyd




Charlie Chaplin in The Gold Rush of 1925

But even now, the dominance of mainstream Hollywood entertainment wasn’t as strong as it would be, and alternatives were still widely seen and influential.

In 1915, after a ban was ended on foreign imports in France the early Hollywood fare inspired the birth of the cinematic avant-garde. A group of filmmakers began experimenting with optical and pictorial effects as well as rhythmic editing. The trend became known as French Impressionist Cinema.

Germany was America’s strongest competitor. Its most distinctive contribution was the dark, hallucinatory worlds of German Expressionism, which advanced the power of anti-realistic presentation to put internal states of mind onscreen, as well as strongly influenced the emerging horror genre.

The newborn Soviet cinema was the most radically innovative. There, the craft of editing, especially, surged forward, going beyond its previous role in advancing a story. Sergei Eisenstein perfected the technique of so-called dialectical or intellectual montage, which strove to make non-linear, often violently clashing, images express ideas and provoke emotional and intellectual reactions in the viewer.

Meanwhile, the first feature-length silent film was made in India by Dadasaheb Phalke, considered to be the Father of Indian Cinema. The film was the period piece Raja Harishchandra (1913), and it laid the foundation for a series of period films. By the next decade the output of Indian Cinema was an average of 27 films per year.

The cultural avant gardes of a number of countries worked with experimental films, mostly shorts, that completely abandoned linear narrative and embraced abstraction, pure aestheticism and the irrational subconscious, most famously in the early work of Spanish surrealist Luis Buñuel. In some ways, in fact, this decade marked the first serious split between mainstream, "popular" film and "art" film.

But even within the mainstream, refinement was rapid, bringing silent film to what would turn out to be its aesthetic summit. The possibilities of cinematography kept increasing as cameras became more mobile (thanks to new booms and dollies) and film stocks more sensitive and versatile. Screen acting became more of a craft, without its earlier theatrical exaggeration and achieving greater subtlety and psychological realism. As visual eloquence increased, reliance on intertitles decreased; the occasional film, such as F.W. Murnau’s The Last Laugh (Germany, 1926) even eschewed them altogether. Paradoxically, at about this time, the silent cinema period ended.

The Sound Era

Experimentation with sound film technology, both for recording and playback, was virtually constant throughout the silent era, but the twin problems of accurate synchronization and sufficient amplification had been difficult to overcome (Eyman, 1997). In 1926, Hollywood studio Warner Bros. introduced the "Vitaphone" system, producing short films of live entertainment acts and public figures and adding recorded sound effects and orchestral scores to some of its major features. During late 1927, Warners released The Jazz Singer, which was mostly silent but contained the first synchronized dialogue (and singing) in a feature film. It was a great success, as were follow-ups like Warners' The Lights of New York (1928), the first all-synchronized-sound feature. The early sound-on-disc processes such as Vitaphone were soon superseded by sound-on-film methods like Fox Movietone, DeForest Phonofilm, and RCA Photophone. The trend convinced the largely reluctant industrialists that "talking pictures", or "talkies," were the future.

Industry Impact of Sound

The change was remarkably swift. By the end of 1929, Hollywood was almost all-talkie, with several competing sound systems (soon to be standardized). Total changeover was slightly slower in the rest of the world, principally for economic reasons. Cultural reasons were also a factor in countries like China and Japan, where silents co-existed successfully with sound well into the 1930s, indeed producing what would be some of the most revered classics in those countries, like Wu Yonggang's The Goddess (China, 1934) and Yasujiro Ozu's I Was Born, But... (Japan, 1932). But even in Japan, a figure such as the benshi, the live narrator who was a major part of Japanese silent cinema, found his acting career was ending.

Sound further tightened the grip of major studios in numerous countries: the vast expense of the transition overwhelmed smaller competitors, while the novelty of sound lured vastly larger audiences for those producers that remained. In the case of the U.S., some historians credit sound with saving the Hollywood studio system in the face of the Great Depression (Parkinson, 1995). Thus began what is now often called "The Golden Age of Hollywood," which refers roughly to the period beginning with the introduction of sound until the late 1940s. The American cinema reached its peak of efficiently manufactured glamour and global appeal during this period. The top actors of the era are now thought of as the classic movie stars, such as Clark Gable, Katharine Hepburn, Humphrey Bogart and the greatest box office draw of the 1930s, child performer Shirley Temple.

Creative impact of sound

Creatively, however, the rapid transition was a difficult one, and in some ways, film briefly reverted to the conditions of its earliest days. The late '20s were full of static, stagey talkies as artists in front of and behind the camera struggled with the stringent limitations of the early sound equipment and their own uncertainty as to how to utilize the new medium. Many stage performers, directors and writers were introduced to cinema as producers sought personnel experienced in dialogue-based storytelling. Many major silent filmmakers and actors were unable to adjust and found their careers severely curtailed or even ended.

This awkward period was fairly short-lived. 1929 was a watershed year: William Wellman with Chinatown Nights and The Man I Love, Rouben Mamoulian with Applause, Alfred Hitchcock with Blackmail (Britain's first sound feature), were among the directors to bring greater fluidity to talkies and experiment with the expressive use of sound (Eyman, 1997). In this, they both benefited from, and pushed further, technical advances in microphones and cameras, and capabilities for editing and post-synchronizing sound (rather than recording all sound directly at the time of filming).

Sound films emphasized and benefited different genres more so than silents did. Most obviously, the musical film was born; the first classic-style Hollywood musical was The Broadway Melody (1929) and the form would find its first major creator in choreographer/director Busby Berkeley (42nd Street, 1933, Dames, 1934). In France, avant-garde director René Clair made surreal use of song and dance in comedies like Under the Roofs of Paris (1930) and Le Million (1931). The trend thrived best in India, where the influence of the country's traditional song-and-dance drama made the musical the basic form of most sound movies (Cook, 1990); virtually unnoticed by the Western world for decades, this Indian popular cinema would nevertheless become the world's most prolific. (See also Bollywood.)

At this time, American gangster films like Little Caesar and Wellman's The Public Enemy (both 1931) became popular. Dialogue now took precedence over "slapstick" in Hollywood comedies: the fast-paced, witty banter of The Front Page (1931) or It Happened One Night (1934), the sexual double entrendres of Mae West (She Done Him Wrong, 1933) or the often subversively anarchic nonsense talk of the Marx Brothers (Duck Soup, 1933). 1939, a major year for American cinema, brought such films as The Wizard of Oz and Gone with The Wind.

The 1940s: the war and post-war years

The desire for wartime propaganda created a renaissance in the film industry in Britain, with realistic war dramas like Forty-Ninth Parallel (1941), Went the Day Well? (1942), The Way Ahead (1944) and Noel Coward and David Lean's celebrated naval film In Which We Serve in 1942 , which won a special Academy Award. These existed alongside more flamboyant films like Michael Powell and Emeric Pressburger's The Life and Death of Colonel Blimp (1943), A Canterbury Tale (1944) and A Matter of Life and Death (1946), as well as Laurence Olivier's 1944 film Henry V, based on the Shakespearean history Henry V.

The onset of US involvement in WWII also brought a proliferation of movies as both patriotism and propaganda. American propaganda movies included Desperate Journey, Mrs. Miniver, Forever and a Day and Objective Burma. Notable American films from the war years include the anti-Nazi Watch on the Rhine (1943), scripted by Dashiell Hammett; Shadow of a Doubt (1943), Hitchcock's direction of a script by Thornton Wilder; the George M. Cohan biopic, Yankee Doodle Dandy (1942), starring James Cagney, and the immensely popular Casablanca, with Humphrey Bogart. Bogart would star in 36 films between 1934 and 1942 including John Huston's The Maltese Falcon (1941), one of the first movies now considered a classic film noir.

The strictures of wartime also brought an interest in more fantastical subjects. These included Britain's Gainsborough melodramas (including The Man in Grey and The Wicked Lady), and films like Here Comes Mr. Jordan, Heaven Can Wait, I Married a Witch and Blithe Spirit. Val Lewton also produced a series of atmospheric and influential small-budget horror films, some of the more famous examples being Cat People, Isle of the Dead and The Body Snatcher. The decade probably also saw the so-called "women's pictures," such as Now, Voyager, Random Harvest and Mildred Pierce at the peak of their popularity.

In 1941, RKO Pictures released Citizen Kane made by Orson Welles. It is often consided the greatest film of all time. It would set the stage for the modern motion picture, as it revolutionized film story telling.

1946 saw RKO Radio releasing It's a Wonderful Life directed by Frank Capra. Soldiers returning from the war would provide the inspiration for films like The Best Years of Our Lives, and many of those in the film industry had served in some capacity during the war. Samuel Fuller's experiences in WWII would influence his largely autobiographical films of later decades such as The Big Red One. The Actor's Studio was founded in October 1947 by Elia Kazan, Robert Lewis, and Cheryl Crawford, and the same year Oskar Fischinger filmed Motion Painting No. 1.

In 1943, Ossessione was screened in Italy, marking the beginning of Italian neorealism. Major films of this type during the 1940s included Bicycle Thieves, Rome, Open City, and La Terra Trema. In 1952 Umberto D was released, usually considered the last film of this type.

In the late 1940s, in Britain, Ealing Studios embarked on their series of celebrated comedies, including Whisky Galore!, Passport to Pimlico, Kind Hearts and Coronets and The Man in the White Suit, and Carol Reed directed his influential thrillers Odd Man Out, The Fallen Idol and The Third Man. David Lean was also rapidly becoming a force in world cinema with Brief Encounter and his Dickens adaptations Great Expectations and Oliver Twist, and Michael Powell and Emeric Pressburger would experience the best of their creative partnership with films like Black Narcissus and The Red Shoes.

The 1950s

The House Un-American Activities Committee investigated Hollywood in the early 1950s. Protested by the Hollywood Ten before the committee, the hearings resulted in the blacklisting of many actors, writers and directors, including Chayefsky, Charlie Chaplin, and Dalton Trumbo, and many of these fled to Europe, especially the United Kingdom.

The Cold War era zeitgeist translated into a type of near-paranoia manifested in themes such as invading armies of evil aliens, (Invasion of the Body Snatchers, The War of the Worlds); and communist fifth columnists, (The Manchurian Candidate).

During the immediate post-war years the cinematic industry was also threatened by television, and the increasing popularity of the medium meant that some movie theatres would bankrupt and close. The demise of the "studio system" spurred the self-commentary of films like Sunset Boulevard (1950) and The Bad and the Beautiful (1952).

In 1950, the Lettrists avante-gardists caused riots at the Cannes Film Festival, when Isidore Isou's Treatise on Slime and Eternity was screened. After their criticism of Charlie Chaplin and split with the movement, the Ultra-Lettrists continued to cause disruptions when they showed their new hypergraphical techniques. The most notorious film is Guy Debord's Bombs in Favor of DeSade of 1952.

Distressed by the increasing number of closed theatres, studios and companies would find new and innovative ways to bring audiences back. These included attempts to literally widen their appeal with new screen formats. Cinemascope, which would remain a 20th Century Fox distinction until 1967 , was announced with 1953's The Robe. VistaVision, Cinerama, boasted a "bigger is better" approach to marketing movies to a dwindling US audience. This resulted in the revival of epic films to take advantage of the new big screen formats. Some of the most successful examples of these Biblical and historical spectaculars include The Ten Commandments (1956), The Vikings (1958), Ben-Hur (1959), Spartacus (1960) and El Cid (1961).

Gimmicks also proliferated to lure in audiences. The fad for 3-D film would last for only two years, 1952-1954, and helped sell House of Wax and Creature from the Black Lagoon. Producer William Castle would tout films featuring "Emergo" "Percepto", the first of a series of gimmicks that would remain popular marketing tools for Castle and others throughout the 1960s.

In the U.S., a post-WW2 tendency toward questioning the establishment and societal norms and the early activism of the Civil Rights Movement was reflected in Hollywood films such as Blackboard Jungle (1955), On the Waterfront (1954), Paddy Chayefsky's Marty and Reginald Rose's 12 Angry Men (1957).

Disney's Sleeping Beauty was released on January 29, 1959 by The Walt Disney Company after nearly a decade in production.

Across the globe, the 1950s marked a very productive period for Indian Cinema, with more than 200 films being made. Indian films also gained greater recognition through films like Pather Panchali (1955), from critically acclaimed Academy Award winning director Satyajit Ray. Television began competing seriously with films projected in theatres, but surprisingly it promoted more moviegoing rather than curtailing it.

[edit] 1960s

During the 1960s the studio system in Hollywood declined, because many films were now being made on location in other countries, or using studio facilities abroad, such as Pinewood in England and Cinecittà in Rome. "Hollywood" movies were still largely aimed at family audiences, and it was often the more old-fashioned films that produced the studios' biggest successes. Productions like Mary Poppins (1964), My Fair Lady (1964) and The Sound of Music (1965) were among the biggest money-makers of the decade. The growth in independent producers and production companies, and the increase in the power of individual actors also contributed to the decline of traditional Hollywood studio production.

There was also an increasing awareness of foreign language cinema during this period. During the late 1950s and 1960s the French New Wave directors such as François Truffaut and Jean-Luc Godard produced films such as Les quatre cents coups and Jules et Jim which broke the rules of Hollywood cinema's narrative structure. As well, audiences were becoming aware of Italian films like Federico Fellini's La dolce vita and the stark dramas of Sweden's Ingmar Bergman.

In Britain, the "Free Cinema" of Lindsay Anderson, Tony Richardson and others lead to a group of realistic and innovative dramas including Saturday Night and Sunday Morning, A Kind of Loving and This Sporting Life. Other British films such as Repulsion, Darling, Alfie, Blowup and Georgy Girl (all in 1965-1966) helped to reduce prohibitions sex and nudity on screen, while the casual sex and violence of the James Bond films, beginning with Dr. No in 1962 would render the series popular worldwide.

During the 1960s, Ousmane Sembène produced several French- and Wolof-language films and became the 'father' of African Cinema. In Latin America the dominance of the "Hollywood" model was challenged by many film makers. Fernando Solanas and Octavio Gettino called for a politically engaged Third Cinema in contrast to Hollywood and the European auteur cinema.

Further, the nuclear paranoia of the age, and the threat of an apocalyptic nuclear exchange (like the 1963 close-call with the USSR during the Cuban missile crisis) prompted a reaction within the film community as well. Films like Stanley Kubrick's Dr. Strangelove and Fail Safe with Henry Fonda were produced in a Hollywood that was once known for its overt patriotism and wartime propaganda.

In documentary film the sixties saw the blossoming of Direct Cinema, an observational style of film making as well as the advent of more overtly partisan films like In the Year of the Pig about the Vietnam War by Emile de Antonio. By the late 1960s however, Hollywood filmmakers were beginning to create more innovative and groundbreaking films that reflected the social revolution taken over much of the western world such as Bonnie and Clyde (1967), The Good, The Bad, The Ugly (1967), The Graduate (1967), 2001: A Space Odyssey (1968), Rosemary's Baby (1968), Midnight Cowboy (1969), Easy Rider (1969) and The Wild Bunch (1969). Bonnie and Clyde is often considered the beginning of the so-called New Hollywood.

1970s: The 'New Hollywood' or Post-classical cinema

'The New Hollywood' and 'post-classical cinema' are terms used to describe the period following the decline of the studio system during the 1950s and 1960s and the end of the production code. During the 1970s, filmmakers increasingly depicted explicit sexual content and showed gunfight and battle scenes that included graphic images of bloody deaths.

'Post-classical cinema' is a term used to describe the changing methods of storytelling of the "New Hollywood" producers. The new methods of drama and characterization played upon audience expectations acquired during the classical/Golden Age period: story chronology may be scrambled, storylines may feature unsettling "twist endings", main characters may behave in a morally ambiguous fashion, and the lines between the antagonist and protagonist may be blurred. The beginnings of post-classical storytelling may be seen in 1940s and 1950s film noir movies, in films such as Rebel Without a Cause (1955), and in Hitchcock's Psycho.

During the 1970s, a new group of American filmmakers emerged, such as Francis Ford Coppola, Steven Spielberg, George Lucas and Brian de Palma. This coincided with the increasing popularity of the auteur theory in film literature and the media, which posited that a film director's films express their personal vision and creative insights. The development of the auteur style of filmmaking helped to give these directors far greater control over their projects than would have been possible in earlier eras. This led to some great critical and commercial successes, like Coppola's The Godfather films, Spielberg's Jaws and Close Encounters of the Third Kind and George Lucas's Star Wars. It also, however, resulted in some failures, including Peter Bogdanovich's At Long Last Love and Michael Cimino's hugely expensive Western epic Heaven's Gate, which helped to bring about the demise of its backer, United Artists.

The financial disaster of Heaven's Gate marking the end of the visionary "auteur" directors of the "New Hollywood", who had unrestrained creative and financial freedom to develop films. The phenomenal success in the 1970s of Jaws and Star Wars in particular, led to the rise of the modern "blockbuster". Hollywood studios increasingly focused on producing a smaller number of very large budget films with massive marketing and promotional campaigns. This trend had already been foreshadowed by the commercial success of disaster films such as The Poseidon Adventure and The Towering Inferno.

During the mid-1970s, more pornographic theatres, euphemistically called "adult cinemas", were established, and the legal production of hardcore pornographic films began. Porn films such as Deep Throat and its star Linda Lovelace became something of a popular culture phenomenon and resulted in a spate of similar sex films. The porn cinemas finally died out during the 1980s, when the popularization of the home VCR and pornography videotapes allowed audiences to watch sex films at home. In the early 1970s, English language audiences became more aware of the new West German cinema, with Werner Herzog, Rainer Werner Fassbinder and Wim Wenders among its leading exponents.

The end of the decade saw the first major international marketing of Australian cinema, as Peter Weir's films Picnic at Hanging Rock and The Last Wave and Fred Schepisi's The Chant of Jimmie Blacksmith gained critical acclaim. In 1979, Australian filmmaker George Miller also garnered international attention for his violent, low-budget action film Mad Max.

1980s: sequels, blockbusters and videotape

During the 1980s, audiences began increasingly watching movies on their home VCRs. In the early part of that decade, the movie studios tried legal action to ban home ownership of VCRs as a violation of copyright, which proved unsuccessful. Eventually, the sale and rental of movies on home video became a significant "second venue" for exhibition of films, and an additional source of revenue for the movie companies.

The Lucas-Spielberg combine would dominate "Hollywood" cinema for much of the 1980s, and lead to much imitation. Two follow-ups to Star Wars, three to Jaws, and three Indiana Jones films helped to make sequels of successful films more of an expectation than ever before. Lucas also launched THX Ltd, a division of Lucasfilm in 1982 [2], while Spielberg enjoyed one of the decade's greatest successes in E.T. the same year. American independent cinema struggled more during the decade, although Martin Scorsese's Raging Bull (1980), After Hours (1985), and The King of Comedy (1983) helped to establish him as one of the most critically acclaimed American film makers of the era. Also during 1983 Scarface was released, was very profitable and resulted in even greater fame for its leading actor Al Pacino. Probably the most successful film commercially was vended during 1989: Tim Burton's version of Bob Kane's creation, Batman, exceeded box-office records. Jack Nicholson's portrayal of the demented Joker earned him $60,000,000 (the most money an actor has ever made from one film) and it brought Tim Burton and Michael Keaton great fame.

British cinema was given a boost during the early 1980s by the arrival of David Puttnam's company Goldcrest Films. The films Chariots of Fire, Gandhi, The Killing Fields and A Room with a View appealed to a "middlebrow" audience which was increasingly being ignored by the major Hollywood studios. While the films of the 1970s had helped to define modern blockbuster motion pictures, the way "Hollywood" released its films would now change. Films, for the most part, would premiere in a wider number of theatres, although, to this day, some movies still premiere using the route of the limited/roadshow release system. Against some expectations, the rise of the multiplex cinema did not allow less mainstream films to be shown, but simply allowed the major blockbusters to be given an even greater number of screenings. However, films that had been overlooked in cinemas were increasingly being given a second chance on home video and later DVD.

1990s: New special effects, independent films, and DVDs





Cinema admissions in 1995

The early 1990s saw the development of a commercially successful independent cinema in the United States. Although cinema was increasingly dominated by special-effects films such as Terminator 2: Judgment Day (1991) and Titanic (1997), independent films like Steven Soderbergh's sex, lies, and videotape (1989) and Quentin Tarantino's Reservoir Dogs (1992) had significant commercial success both at the cinema and on home video.

The major studios began to create their own "independent" production companies to finance and produce non-mainstream fare. One of the most successful independents of the 1990s, Miramax Films, was bought by Disney the year before the release of Tarantino's runaway hit Pulp Fiction in 1994. The same year marked the beginning of film and video distribution online. Animated films aimed at family audiences also regained their popularity, with Disney's Beauty and the Beast, Aladdin, and The Lion King. During 1995 the first feature length computer-animated feature, Toy Story, was produced by Pixar Animation Studios and released by Disney. After the success of Toy Story, Disney returned to traditional animation and made three more popular films: The Hunchback of Notre Dame in 1996, Hercules in 1997, and Mulan in 1998. In 1999, Disney released Tarzan, which employed the use of a CGI rendering technique called Deep Canvas. During the late 1990s, another cinematic transition began, from physical film stock to digital cinema technology. Meanwhile DVDs became the new standard for consumer video, replacing VHS tapes.





One of 150 DV cameras used by Iraqis to film themselves and create the 2004 film Voices of Iraq.

2000s

The documentary film also rose as a commercial genre for perhaps the first time, with the success of films such as March of the Penguins and Michael Moore's Bowling for Columbine and Fahrenheit 9/11. A new genre was created with Martin Kunert and Eric Manes' Voices of Iraq, when 150 inexpensive DV cameras were distributed across Iraq, transforming ordinary people into collaborative filmmakers. The success of Gladiator lead to a revival of interest in epic cinema, and Moulin Rouge! renewed interest in musical cinema. Home theatre systems became increasingly sophisticated, as did some of the special edition DVDs designed to be shown on them. The Lord of the Rings trilogy was released on DVD in both the theatrical version and in a special extended version intended only for home cinema audiences.

Future: Problems of digital distribution to be overcome -- higher compression, cheaper technology. Content security. Expiration of copyrights, enforcing copyright.

The Long Tail

One major new development in the early 21st century is the development of systems that make it much easier for regular people to write, shoot, edit and distribute their own movies without the large apparatus of the film industry. This phenomenon and its repercussions are outlined in Chris Anderson's theory, The Long Tail.

The underground

Main article: underground film
Alongside the Hollywood tradition, there has also been an "underground film" tradition of small-budget, often self-produced works created outside of the studio system and without the involvement of labor unions.

Vitaphone

Vitaphone was a sound film process used on features and nearly 2,000 short subjects produced by Warner Brothers and its sister studio First National from 1926 to 1930. Vitaphone was the last, but most successful, of the sound-on-disc processes. The soundtrack was not printed on the actual film, but was issued separately on 16-inch phonograph records. The discs would be played while the film was being projected. Many early talkies, such as The Jazz Singer (1927), used the Vitaphone process. (The name "Vitaphone" derives from the Latin and Greek words, respectively, for "living" and "sound.")

The business was established in the Vitagraph Studios in Brooklyn, New York, and acquired by Warners Bros. in 1925. Warner Bros. introduced Vitaphone on August 6, 1926, with the release of the silent feature Don Juan starring John Barrymore with music score and sound effects only (no dialogue), accompanied by several talkie short subjects featuring mostly opera stars and classical musicians of the day (the only "pop music" artist was guitarist Roy Smeck), and a greeting from motion picture industry spokesman Will Hays.

A Vitaphone-equipped theater used special projectors, an amplifier, and speakers. The projectors operated as normal motorized silent projectors would, but also provided a mechanical interlock with an attached phonograph turntable. When the projector was threaded, the projectionist would align a start mark on the film with the picture gate, and would at the same time place a phonograph record on the turntable, being careful to align the phonograph needle with an arrow scribed on the record's label.

When the projector rolled, the phonograph turned at a fixed rate, and (theoretically) played sound in sync with the film passing the picture gate simultaneously. Unlike the prevailing speed of 78 revolutions per minute for phonograph discs, Vitaphone discs were played at 33-1/3 r.p.m. to increase the playing time to match the 11-minute running time of a reel of film. Also unlike most phonograph discs, the needle on Vitaphone records moved from the inside of the disc to the outside.

The Vitaphone process made several improvements over previous systems:

· Amplification - The Vitaphone system was one of the first to use electronic amplification, using Lee De Forest's Audion tube. This allowed the sound of the phonograph to be played to a large audience at a comfortable volume.

· Fidelity - In the early days, Vitaphone had superior fidelity to sound-on-film processes, particularly at low frequencies. Phonographs also had superior dynamic range, on the first few playings.

These innovations notwithstanding, the Vitaphone process lost the early format war with sound-on-film processes for many reasons:

· Distribution - Vitaphone records had to be distributed along with film prints, and shipping the records required a whole infrastructure apart from the already-existing film distribution system. Additionally, the records would wear out after an estimated 20 screenings (a checkbox system on the record indicated the number of plays), and had to be replaced. This consumed even more distribution overhead. Damage and breakage were also inherent dangers.

· Synchronization - Vitaphone had severe and notorious synchronization problems. If a record skipped, it would fall out of sync with the picture, and the projectionist would have to manually restore sync. Additionally, if the film print became damaged and was not precisely repaired, the length relationship between the record and the print could be lost, also causing a loss of sync. The Vitaphone projectors had special levers and linkages to advance and retard sync, but it required the continual attention of the operator, and this was impractical. The system for aligning start marks on film and start marks on records was far from exact.

· Editing - A phonograph record cannot be physically edited, and this significantly limited the creative potential of Vitaphone films. Warner Brothers went to great expense to develop a highly complex phonograph-based dubbing system, using synchronization phonographs and Strowger switch-triggered playback phonographs (working very much like a modern sampler.)

· Fidelity versus Sound-on-Film - The fidelity of sound-on-film processes improved considerably after the early work by Lee DeForest on his Phonofilm process, and the introduction by the Fox Film Corporation of Fox Movietone in 1927. The DeForest and Fox systems were variable-density, but were superseded by RCA's variable-area sound-on-film process RCA Photophone, introduced in 1928.

With improvements in competing sound-on-film processes, Vitaphone's technical imperfections led to its retirement early in the sound era. In early 1930, Warner Bros. and First National stopped recording directly to disc, and switched to sound-on-film recording. The Warner studio had to publicly concede that Vitaphone was being retired, but put a positive spin on it by announcing that Warner films would now be available in both sound-on-film and sound-on-disc versions. Thus, instead of making a grudging admission that its technology was flawed, Warner appeared to be doing the entire movie industry a favor.

Theater owners, who had invested heavily in Vitaphone equipment only a short time before, were unwilling (or financially unable) to abandon the sound-on-disc process so quickly. Sound on film was now standard, but demand for sound on discs continued, compelling the Hollywood studios to offer disc versions of new films until 1937. (This is analogous to today's movie studios continuing to issue new films on VHS videotape after the DVD format had eclipsed it.)

Warner Bros. kept the "Vitaphone" name alive as the name of its short subjects division, The Vitaphone Corporation, most famous for releasing Leon Schlesinger's Looney Tunes and Merrie Melodies, later produced by Warners in-house from 1944 on. The Vitaphone name was adopted in the 1950s by Warner Bros.' record label, as a trade name for high-fidelity recording.

Today there is a group of hobbyists known as "The Vitaphone Project," whose mission is to restore long-unseen Vitaphone productions. The members track down mute picture elements and their corresponding Vitaphone discs, and produce new, synchronized 35mm versions using the latest motion picture and sound technology. (Today's technicians have found that the original Vitaphone discs have superior sound fidelity, and are often preferable to the identical tracks in archival, sound-on-film copies.) To date the Project has restored several dozen Vitaphone shorts from the dawn of sound, featuring many stars of 1920s vaudeville, radio, and the concert stage.

Though operating on principles so different as to make it unrecognizable to a Vitaphone engineer, Digital Theater Sound is a sound-on-disc system, the first to gain wide adoption since the abandonment of Vitaphone.

Sound-on-film





Edge of a 35mm film print showing the soundtracks. The outermost strip (left of picture) contains the SDDS track as an image of a digital signal; the next contains the perforations used to drive the film through the projector, with the Dolby Digital track between them. The two tracks of the analog soundtrack on the next strip are variable-area (RCA Photophone), where amplitude is represented as a waveform. At present, these are generally encoded using Dolby SR matrixing to simulate four tracks. Finally, to the far right, you can see the timecode used to synchronize with a DTS soundtrack CD.

Sound-on-film refers to a class of sound film processes where the sound accompanying picture is physically recorded onto photographic film, usually, but not always, the same strip of film carrying the picture. Sound-on-film processes can either record an analogue sound track or digital sound track, and may record the signal either optically or magnetically.

Analogue sound-on-Film recording

The most prevalent modern method of recording sound on a film print is by stereo variable-area (SVA) recording, encoding a two-channel audio signal as a pair of lines running parallel with the film's direction of travel through the projector. The lines change area (grow broader or narrower) depending on the magnitude of the signal. The projector shines a light or LED, called an exciter, through a perpendicular slit onto the film. The image on the small slice of exposed track modulates the intensity of the light, which is collected by a photosensitive element, a photodiode or CCD.

Commonly, the audio signal recorded onto an SVA track is encoded through a phase matrix, which allowed the two-channel format to record a center and surround channel, and companding noise reduction, which allows a constant signal-to-noise ratio to be delivered over a wide dynamic range.

Earlier processes, used on 70mm film prints and special presentations of 35mm film prints, recorded sound magnetically on ferric oxide tracks bonded to the film print, outside the sprocket holes.

Sound-on-film formats

Almost all modern motion picture sound formats are sound-on-film formats, including:

Optical analog formats

· Fox/Western Electric (Westrex) Movietone, are variable-density formats of sound film. (No longer used, but still playable on modern projectors.)

· RCA Photophone, a variable-area format now universally used for optical analog soundtracks - since the late 1970s, usually with a Dolby encoding matrix.

Encoding matrices

· Dolby Stereo
· Dolby SR
· Ultra Stereo
Optical digital formats

· Dolby Digital
· Sony Dynamic Digital Sound
Obsolete formats

· Fantasound, where sound and picture were recorded on separate strips of film,

· Phonofilm, patented by Lee De Forest in 1919,

· Cinema Digital Sound, an optical format which was the first commercial digital sound format, used between 1990 and 1992.
Movietone sound system

The Movietone sound system is a sound-on-film method of recording sound for motion pictures which guarantees synchronisation between the sound and the picture. It achieves this by recording the sound as a variable-density optical track on the same strip of film used to record the pictures. Although sound films today use variable-area tracks, any modern motion picture theater can play a Movietone film without modification to the projector. Movietone was one of four motion picture sound systems under development in the U. S. during the 1920s, the others being DeForest Phonofilm, Warner Brothers' Vitaphone, and RCA Photophone, though Phonofilm was primarily an early version of Movietone.

Movietone was perfected by Theodore Case and Earl I. Sponable in 1925 at the Case Research Labs in Auburn, New York, with their creation of what would become the Movietone camera, built for the lab by the Wall machine shop in Syracuse, New York from a Bell & Howell camera.

It entered commercial use when William Fox of the Fox Film Corporation bought the entire system including the patents in July 1926. Although Fox owned the Case patents, the work of Freeman Harrison Owens, and the American rights to the German Tri-Ergon patents, the Movietone sound film system uses only the inventions of the Case Lab. Following the commercial production of sound films by the newly formed Fox-Case Movietone company, Wall dedicated his interests to manufacturing cameras, building them from scratch.

It is improperly recorded in many histories of sound film that the Phonofilm system of sound-on-film used technology invented by Lee De Forest. DeForest had made an effort to create a system of sound-on-film but was unsuccessful. He turned to the Case Research Labs for help in 1921 and after Theodore Case visited DeForest's studios in New York City, Case agreed to work on some developments. De Forest then used the Case Labs' Thallofide (thallium oxysulfide) cell for reading recorded sound.

However, noticing that DeForest's system had little to no quality sound worth reproducing, Case developed the AEO Light, which proved practical for exposing amplified sound to film. With the AEO Light, DeForest was finally able to produce films with audible sound. Following that, Case Labs decided to build their own camera because DeForest continued pursuing unworkable solutions toward perfecting sound film. With their new camera, Case and Sponable filmed President Calvin Coolidge on 11 August 1924, allowing DeForest to have the film developed in New York City. When DeForest showed the film -- as well as an earlier presentation of 18 short sound films at the Rivoli Theater in New York City on 15 April 1923 -- he claimed full credit for Case's invention that made it possible.

Shortly later, Case tired of DeForest's continuing false claims about the Case Lab. inventions and ended his relationship with DeForest, and dedicated his lab to perfecting the system they had provided DeForest, whose own attempts at recording sound were all failures. Documents supporting this, including a signed letter by De Forest that states that Phonofilms are only possible because of the inventions of the Case Research Labs, are located at the Case Research Laboratory Museum in Auburn, New York.[1]
William Fox hired Earl I. Sponable (1895-1977) from the Case Research Labs in 1926, when he purchased the sound-on-film patents from Case. Although Fox had also purchased other sound patents, such as the German Tri-Ergon patents, the Movietone system was solely based on the Case Lab.´s inventions. The first feature film released using the Fox Movietone system was Sunrise (1927) directed by F. W. Murnau. It was the first professionally produced feature film with an actual sound track. Sound in the film included only music, sound effects, and a very few unsynchronized words.

Less than two years after purchasing the system from Case, Fox bought out all of Case's interests in the Fox-Case company. All of Fox's sound feature films were made using the Movietone system until 1931, while Fox Movietone News used the system until 1939, because of the ease of transporting this single-system's sound film equipment.

The Case Research sound system set many industry standards still used to this day, such as location of the sound 21 frames before the image it accompanies, originally done partly to ensure that no Phonofilms could again be played in theaters, its system being out-of synch to the Case Labs specifications, and to ease the modification of projectors already widely in use.

Sponable worked at the Fox Film Corporation studios (later 20th Century Fox) on 54th Street and 10th Avenue in New York City until he retired in the 1960s, eventually winning an Academy Award for his technical work on the development of CinemaScope. Sponable had many contributions to film technology during his career, including the invention of the perforated motion-picture screen that allowed placing the speakers behind it to enhance the illusion of the sound emanating directly from the film action. During his years at Fox, Sponable also served for a time as an officer of the Society of Motion Picture and Television Engineers. In the 1940s he published a concise history of sound film in the SMPTE Journal (then the SMPE Journal).

The history of the Case Research Labs has long been unheralded for numerous reasons. Theodore Case died in 1944, after donating his home and lab to be preserved as a museum to the inventions of the Case Research Labs. The museum's first director, who oversaw the museum for 50 years, put the labs contents into storage and converted the building into an art studio. The Case Labs sound studio was located in the second floor of the estate's carriage house and that was rented to the local train club until the early 1990s.

Fox lost his company in 1930 after his loans were called in, and he lost his suit in the Supreme Court against the film industry for violating the Tri-Ergon patents he owned, pushing him into obscurity. Sponable did little to establish the record of the Case Labs inventions, other than his article in the SMPE journal.

For its first 50 years, 20th-Century Fox chose to leave its history behind to distance itself from William Fox. Lee DeForest, maybe a failed inventor but definitely a master promoter, spent his life convincing people he´d invented sound film, reaching his greatest glory with an Academy Award for his lifetime achievement and contributions to the creation of sound film.

Recently, the Case Research Labs, the adjoining carriage house, and Case's home have been restored and research is ongoing with the collections of the lab that include all receipts, notebooks, correspondence, and much of the laboratory's original equipment, including the first recording device created to test the AEO light. In the collections are also letters from Thomas Edison, an original copy of the Tri-Ergon patents, and an internal document from Fox Films written in the 1930s. This latter document says that once it became public knowledge that Sponable perfected the variable-area system of sound-on-film at the Fox Studios, the system that would become the standard and replace the inventions of Case Labs.

A number of films owned by the Case Research Labs and Museum and restored by George Eastman House in Rochester, New York, are in the collections of both of those institutions. The Case Research Labs and Museum has additional sound-film footage of Theodore Case, and recently discovered copies of the same films at the Eastman House, but in a much higher state of preservation. Movietone News films are in the collections of 20th-Century Fox and the University of South Carolina at Columbia, including the only known footage of Earl I. Sponable talking. Sponable can also be seen in footage of the premiere of the film The Robe. Phonofilms that were produced using the Case Labs inventions are in the collections of the Library of Congress and the British Film Institute, though their dates of origin are incorrectly recorded, making it appear as though the films were made a half dozen years before they actually were. This has been established in films such as Ben Bernie and All the Lads (1924) by the performers who appear in the films and what music can be heard.
Sound film







1902 poster advertising Gaumont's sound films, depicting an optimistically vast auditorium

A sound film is a motion picture with synchronized sound, or sound technologically coupled to image, as opposed to a silent film. The first known public exhibition of projected sound films took place in Paris in 1900, but decades would pass before reliable synchronization was made commercially practical. The first commercial screening of movies with fully synchronized sound took place in New York City in April 1923. In the early years after the introduction of sound, films incorporating synchronized dialogue were known as "talking pictures," or "talkies." The first feature-length movie originally presented as a talkie was The Jazz Singer, released in October 1927.

By the early 1930s, the talkies were a global phenomenon. In the United States, they helped secure Hollywood's position as one of the world's most powerful cultural/commercial systems. In Europe (and, to a lesser degree, elsewhere) the new development was treated with suspicion by many filmmakers and critics, who worried that a focus on dialogue would subvert the unique aesthetic virtues of soundless cinema. In Japan, where the popular film tradition integrated silent movie and live vocal performance, talking pictures were slow to take root. In India, sound was the transformative element that led to the rapid expansion of the nation's film industry—the most productive such industry in the world since the early 1960s.

History

Early steps

Image from the Dickson Experimental Sound Film (1894 or 1895), produced by W.K.L. Dickson as a test of the early version of the Edison Kinetophone, combining the Kinetoscope and phonograph.

The idea of combining motion pictures with recorded sound is nearly as old as the concept of cinema itself. On February 27, 1888, a couple of days after photographic pioneer Eadweard Muybridge gave a lecture not far from the laboratory of Thomas Edison, the two inventors privately met. Muybridge later claimed that on this occasion, six years before the first commercial motion picture exhibition, he proposed a scheme for sound cinema that would combine his image-casting zoopraxiscope with Edison's recorded-sound technology.[1] No agreement was reached, but within a year Edison commissioned the development of the Kinetoscope, essentially a "peep-show" system, as a visual complement to his cylinder phonograph. The two devices were brought together as the Kinetophone in 1895, but individual, cabinet viewing of motion pictures was soon to be outmoded by successes in film projection.[2] In 1899, a projected sound-film system known as Cinemacrophonograph or Phonorama, based primarily on the work of Swiss-born inventor François Dussaud, was exhibited in Paris; similar to the Kinetophone, the system required individual use of earphones.[3] An improved cylinder-based system, Phono-Cinéma-Théâtre, was developed by Clément-Maurice Gratioulet and Henri Lioret of France, allowing short films of theater, opera, and ballet excerpts to be presented at the Paris Exposition in 1900. These appear to be the first publicly exhibited films with projection of both image and recorded sound.

Three major problems persisted, leading to motion pictures and sound recording largely taking separate paths for a generation:

1. Synchronization – The pictures and sound were recorded and played back by separate devices, which were difficult to start and maintain in synchronization.[4]
2. Playback volume – While motion picture projectors soon allowed film to be shown to large theater audiences, audio technology before the development of electric amplification could not project to satisfactorily fill large spaces.

3. Recording fidelity – The primitive systems of the era produced sound of very low quality unless the performers were stationed directly in front of the cumbersome recording devices (acoustical horns, for the most part), imposing severe limits on the sort of films that could be created with live-recorded sound.







Poster featuring Sarah Bernhardt and giving the names of eighteen other "famous artists" shown in "living visions" at the 1900 Paris Exposition using the Gratioulet-Lioret system.

Cinematic innovators attempted to cope with the fundamental synchronization problem in a variety of ways; an increasing number of motion picture systems relied on gramophone records—known as sound-on-disc technology; the records themselves were often referred to as "Berliner discs", not because of any direct geographical connection, but after one of the primary inventors in the field, German-American Emile Berliner. Léon Gaumont had demonstrated a system involving mechanical synchronization between a film projector and turntable at the 1900 Paris Exposition. In 1902, his Chronophone, involving an electrical connection Gaumont had recently patented, was demonstrated to the French Photographic Society. Four years later, he introduced the Elgéphone, a compressed-air amplification system based on the Auxetophone, developed by British inventors Horace Short and Charles Parsons.[5] Despite high expectations, Gaumont's sound innovations had only limited commercial success—though improvements, they still did not satisfactorily address the three basic issues with sound film and were expensive as well. For some years, American inventor E. E. Norton's Cameraphone was the primary competitor to the Gaumont system (sources differ on whether the Cameraphone was disc- or cylinder-based); it ultimately failed for many of the same reasons that held back the Chronophone. By the end of 1910, the groundswell in sound motion pictures had subsided.[6]
Innovations continued on other fronts, as well. In 1907, French-born, London-based Eugene Lauste—who had worked at Edison's lab between 1886 and 1892—was awarded the first patent for sound-on-film technology, involving the transformation of sound into light waves that are photographically recorded direct onto celluloid. As described by historian Scott Eyman,

[I]t was a double system, that is, the sound was on a different piece of film from the picture.... In essence, the sound was captured by a microphone and translated into light waves via a light valve, a thin ribbon of sensitive metal over a tiny slit. The sound reaching this ribbon would be converted into light by the shivering of the diaphragm, focusing the resulting light waves through the slit, where it would be photographed on the side of the film, on a strip about a tenth of an inch wide.[7]
Though sound-on-film would eventually become the universal standard for synchronized sound cinema, Lauste never successfully exploited his innovations, which came to an effective dead end. In 1913, Edison introduced a new cylinder-based synch-sound apparatus known, just like his 1895 system, as the Kinetophone; instead of films being shown to individual viewers in the kinetoscope cabinet, they were now projected onto a screen. The phonograph was connected by an intricate arrangement of pulleys to the film projector, allowing—under ideal conditions—for synchronization. Conditions, however, were rarely ideal, and the new, improved Kinetophone was retired after little more than a year.[8] In 1914, Finnish inventor Eric Tigerstedt was granted German patent 309,536 for his sound-on-film work; that same year, he apparently demonstrated a film made with the process to an audience of scientists in Berlin.[9]
Other sound films, based on a variety of systems, were made before the 1920s, mostly of performers lip-synching to previously made audio recordings. The technology was far from adequate to big-league commercial purposes, and for many years the heads of the major Hollywood film studios saw little benefit in producing sound motion pictures. Thus such films were relegated, along with color movies, to the status of novelty.

Crucial innovations

A number of technological developments contributed to making sound cinema commercially viable by the late 1920s. Two involved contrasting approaches to synchronized sound reproduction, or playback:







Title card from an unidentified De Forest Phonofilms talkie.

Advanced sound-on-film – In 1919, American inventor Lee De Forest was awarded several patents that would lead to the first sound-on-film technology with commercial application. In De Forest's system, the sound track was photographically recorded on to the side of the strip of motion picture film to create a composite, or "married," print. If proper synchronization of sound and picture was achieved in recording, it could be absolutely counted on in playback. Over the next four years, he improved his system with the help of equipment and patents licensed from another American inventor in the field, Theodore Case.[10]
At the University of Illinois, Polish-born research engineer Joseph Tykociński-Tykociner was working independently on a similar process. On June 9, 1922, he gave the first reported U.S. demonstration of a sound-on-film motion picture to members of the American Institute of Electrical Engineers.[11] As with Lauste and Tigerstedt, Tykociner's system would never be taken advantage of commercially; De Forest's, however, soon would.

On April 15, 1923, at New York City's Rivoli Theater, came the first commercial screening of motion pictures with sound-on-film, the future standard: a set of shorts under the banner of De Forest Phonofilms, accompanying a silent feature.[12] That June, De Forest entered into an extended legal battle with an employee, Freeman Harrison Owens, for title to one of the crucial Phonofilm patents. Although De Forest ultimately won the case in the courts, Owens is today recognized as a central innovator in the field. The following year, De Forest's studio released the first commercial dramatic film shot as a talking picture—the two-reeler Love's Old Sweet Song, directed by J. Searle Dawley and featuring Una Merkel.[13] Phonofilms' stock in trade, however, was not original dramas but celebrity documentaries, popular music acts, and comedy performances. President Calvin Coolidge, opera singer Abbie Mitchell, and vaudeville stars such as Phil Baker, Ben Bernie, Eddie Cantor, and Oscar Levant appeared in the firm's pictures. Hollywood remained suspicious, even fearful, of the new technology. As Photoplay editor James Quirk put it in March 1924, "Talking pictures are perfected, says Dr. Lee De Forest. So is castor oil."[14] De Forest's process continued to be used through 1927 in the United States for dozens of short Phonofilms; in the UK it was employed a few years longer for both shorts and features by British Sound Film Productions, a subsidiary of British Talking Pictures, which purchased the primary Phonofilm assets. By the end of 1930, the Phonofilm business would be liquidated.[15]
In Europe, others were also working on the development of sound-on-film. In 1919, the same year that DeForest received his first patents in the field, three German inventors patented the Tri-Ergon sound system. On September 17, 1922, the Tri-Ergon group gave a public screening of sound-on-film productions—including a dramatic talkie, Der Brandstifter (The Arsonist)—before an invited audience at the Alhambra Kino in Berlin. By the end of the decade, Tri-Ergon would be the dominant European sound system. In 1923, two Danish engineers, Axel Petersen and Arnold Poulsen, patented a system in which sound was recorded on a separate filmstrip running parallel with the image reel. Gaumont would license and briefly put the technology to commercial use under the name Cinéphone.[16]
It was domestic competition, however, that would lead to Phonofilms' eclipse. By September 1925, De Forest and Case's working arrangement had fallen through. The following July, Case joined with Fox Film, Hollywood's third largest studio, to found the Fox-Case Corporation. The system developed by Case and his assistant, Earl Sponable, given the name Movietone, thus became the first viable sound-on-film technology controlled by a Hollywood movie studio. The following year, Fox purchased the North American rights to the Tri-Ergon system, though the company found it inferior to Movietone and virtually impossible to integrate the two different systems to advantage.[17] In 1927, as well, Fox retained the services of Freeman Owens, who had particular expertise in constructing cameras for synch-sound film.[18]
Advanced sound-on-disc – Parallel with improvements in sound-on-film technology, a number of companies were making progress with systems in which movie sound was recorded onto phonograph discs. In sound-on-disc technology from the era, a phonograph turntable is connected by a mechanical interlock to a specially modified film projector, allowing for synchronization. In 1921, the Photokinema sound-on-disc system developed by Orlando Kellum was employed to add synchronized sound sequences to D. W. Griffith's failed silent film Dream Street. A love song, performed by star Ralph Graves, was recorded, as was a sequence of live vocal effects. Apparently, dialogue scenes were also recorded, but the results were unsatisfactory and the film was never publicly screened incorporating them. On May 1, 1921, Dream Street was rereleased, with love song added, at New York City's Town Hall theater, qualifying it—however haphazardly—as the first feature-length film with a live-recorded vocal sequence.[19] There would be no others for more than six years.







Poster for Warner Bros.' Don Juan (1926), the first major motion picture to premiere with a full-length synchronized soundtrack. Audio recording engineer George Groves, the first in Hollywood to hold the job, would supervise sound on Woodstock, 44 years later.

In 1925, Warner Bros., then a small Hollywood studio with big ambitions, began experimenting with sound-on-disc systems at New York's Vitagraph Studios, which it had recently purchased. The Warner Bros. technology, named Vitaphone, was publicly introduced on August 6, 1926, with the premiere of the nearly three-hour-long Don Juan; the first feature-length movie to employ a synchronized sound system of any type throughout, its soundtrack contained a musical score and sound effects, but no recorded dialogue—in other words, it had been staged and shot as a silent film. Accompanying Don Juan, however, were eight shorts of musical performances, mostly classical, as well as a four-minute filmed introduction by Will H. Hays, president of the Motion Picture Association of America, all with live-recorded sound. These were the first true sound films exhibited by a Hollywood studio.[20] Don Juan would not go into general release until February of the following year, making the technically similar The Better 'Ole, put out by Warner Bros. in October 1926, the first feature film with synchronized playback throughout to show to a broad audience.

Sound-on-film would ultimately win out over sound-on-disc because of a number of fundamental technical advantages:

· Synchronization: no interlock system was completely reliable, and sound could fall out of synch due to disc skipping or minute changes in film speed, requiring constant supervision and frequent manual adjustment

· Editing: discs could not be directly edited, severely limiting the ability to make alterations in their accompanying films after the original release cut

· Distribution: phonograph discs added extra expense and complication to film distribution

· Wear and tear: the physical process of playing the discs degraded them, requiring their replacement after approximately twenty screenings

Nonetheless, in the early years, sound-on-disc had the edge over sound-on-film in two substantial ways:

· Production and capital cost: it was generally less expensive to record sound onto disc than onto film and the central exhibition systems—turntable/interlock/projector—were cheaper to manufacture than the complex image-and-audio-pattern-reading projectors required by sound-on-film

· Audio quality: phonograph discs, Vitaphone's in particular, had superior dynamic range to most sound-on-film processes of the day, at least during the first few playings—while sound-on-film tended to have better frequency response, this was outweighed by greater distortion and noise
As sound-on-film technology improved, both of these disadvantages were overcome.

The third crucial set of innovations marked a major step forward in both the live recording of sound and its effective playback:







Western Electric engineer E. B. Craft, at left, demonstrating the Vitaphone projection system. A Vitaphone disc had a running time of about 11 minutes, enough to match that of a 1,000-foot reel of 35mm film.

Fidelity electronic recording and amplification – Beginning in 1922, the research branch of AT&T's Western Electric manufacturing division began working intensively on recording technology for both sound-on-disc and sound-on film. In 1925, the company publicly introduced a greatly improved system of electronic audio, including sensitive condenser microphones and rubber-line recorders. That May, the company licensed entrepreneur Walter J. Rich to exploit the system for commercial motion pictures; he founded Vitagraph, which Warner Bros. acquired a half interest in just one month later. In April 1926, Warners signed a contract with AT&T for exclusive use of its film sound technology for the redubbed Vitaphone operation, leading to the production of Don Juan and its accompanying shorts over the following months. During the period when Vitaphone had exclusive access to the patents, the fidelity of recordings made for Warners films was markedly superior to those made for the company's sound-on-film competitors. Meanwhile, Bell Labs—the new name for the AT&T research operation—was working at a furious pace on sophisticated sound amplification technology that would allow recordings to be played back over loudspeakers at theater-filling volume. The new moving-coil speaker system was installed in New York's Warners Theatre at the end of July and its patent submission, for what Western Electric called the No. 555 Receiver, was filed on August 4, just two days before the premiere of Don Juan.[21]
Late in the year, AT&T/Western Electric created a licensing division, Electrical Research Products Inc. (ERPI), to handle rights to the company's film-related audio technology. Vitaphone still had legal exclusivity, but having lapsed in its royalty payments, effective control of the rights was in ERPI's hands. On December 31, 1926, Warners granted Fox-Case a sublicense for the use of the Western Electric system in exchange for a share of revenues that would go directly to ERPI.[22] The patents of all three concerns were cross-licensed. Superior recording and amplification technology was now available to two Hollywood studios, pursuing two very different methods of sound reproduction. The new year would finally see the emergence of sound cinema as a significant commercial medium.

[edit] Triumph of the "talkies"

In February 1927, an agreement was signed by five leading Hollywood movie companies: the so-called Big Two—Paramount and MGM—a pair of studios in the next rank—Universal and the fading First National—and Cecil B. DeMille's small but prestigious Producers Distributing Corporation (PDC). The five studios agreed to collectively select just one provider for sound conversion. The alliance then sat back and waited to see what sort of results the forerunners came up with. In May, Warner Bros. sold back its exclusivity rights to ERPI (along with the Fox-Case sublicense) and signed a new royalty contract similar to Fox's for use of Western Electric technology. As Fox and Warners pressed forward with sound cinema in different directions, both technologically and commercially—Fox with newsreels and then scored dramas, Warners with talking features—so did ERPI, which sought to corner the market by signing up the five allied studios.
The big sound film sensations of the year all took advantage of pre-existing celebrity. On May 20, 1927, at New York's Roxy Theater, Fox Movietone presented a sound film of the takeoff of Charles Lindbergh's celebrated flight to Paris, recorded earlier that day. In June, a Fox sound newsreel depicting his return welcomes in New York and Washington, D.C., was shown. These were the two most acclaimed sound motion pictures to date.[23] In May, as well, Fox had released the first Hollywood fiction film with synchronized dialogue: the short They're Coming to Get Me, starring comedian Chic Sale.[24] After rereleasing a few silent feature hits, such as Seventh Heaven, with recorded music, Fox came out with its first original Movietone feature on September 23: Sunrise, by acclaimed German director F. W. Murnau. As with Don Juan, the film's soundtrack was comprised of a musical score and sound effects (including, in a couple of crowd scenes, "wild", nonspecific vocals). Then, on October 6, 1927, Warner Bros.' The Jazz Singer premiered. It was a smash box office success for the mid-level studio, earning a total of $2.625 million in the U.S. and abroad, almost a million dollars more than the previous record for a Warners film.[25] Produced with the Vitaphone system, most of the film does not contain live-recorded audio, relying, like Sunrise and Don Juan, on a score and effects. When the movie's star, Al Jolson, sings, however, the film shifts to sound recorded on the set, including both his musical performances and two scenes with ad-libbed speech—one of Jolson's character, Jakie Rabinowitz (Jack Robin), addressing a cabaret audience; the other an exchange between him and his mother. Though the success of The Jazz Singer was due largely to Jolson, already established as one of America's biggest music stars, and its limited use of synchronized sound hardly qualified it as an innovative sound film (let alone the "first"), the movie's handsome profits were proof enough to the industry that the technology was worth investing in.

The development of commercial sound cinema had proceeded in fits and starts before The Jazz Singer, and the film's success did not change things overnight. Not till May 1928 did the group of four big studios (PDC had dropped out of the alliance), along with United Artists and others, sign with ERPI for conversion of production facilities and theaters for sound film. Initially, all ERPI-wired theaters were made Vitaphone-compatible; most were equipped to project Movietone reels as well.[26] Even with access to both technologies, however, most of the Hollywood companies remained slow to produce talking features of their own. No studio beside Warner Bros. released even a part-talking feature until the low-budget-oriented Film Booking Offices of America (FBO) premiered The Perfect Crime on June 17, 1928, eight months after The Jazz Singer.[27] FBO had come under the effective control of a Western Electric competitor, General Electric's RCA division, which was looking to market its new sound-on-film system, Photophone. Unlike Fox-Case's Movietone and De Forest's Phonofilm, which were variable-density systems, Photophone was a variable-area system—a refinement in the way the audio signal was inscribed on film that would ultimately become the rule. (In both sorts of system, a specially designed lamp, whose exposure to the film is determined by the audio input, is used to record sound photographically as a series of minuscule lines. In a variable-density process, the lines are of varying darkness; in a variable-area process, the lines are of varying width.) By October, the FBO-RCA alliance would lead to the creation of Hollywood's newest major studio, RKO Pictures.







Dorothy Mackaill and Milton Sills in The Barker, First National's inaugural talkie. The film was released in December 1928, two months after Warner Bros. acquired a controlling interest in the studio.

Meanwhile, Warner Bros. had released three more talkies in the spring, all profitable, if not at the level of the The Jazz Singer: In March, The Tenderloin appeared; it was billed by Warners as the first feature in which characters spoke their parts, though only 15 of its 88 minutes had dialogue. Glorious Betsy followed in April, and The Lion and the Mouse (31 minutes of dialogue) in May.[28] On July 6, 1928, the first all-talking feature, Lights of New York, premiered. The film cost Warner Bros. only $23,000 to produce, but grossed $1.252 million, a record rate of return surpassing 5,000%. In September, the studio released another Al Jolson part-talking picture, The Singing Fool, which more than doubled The Jazz Singer's earnings record for a Warners movie.[29] This second Jolson screen smash demonstrated the movie musical's ability to turn a song into a national hit: by the following summer, the Jolson number "Sonny Boy" had racked up 2 million record and 1.25 million sheet music sales.[30] September 1928 also saw the release of Paul Terry's Dinner Time, among the first animated cartoons produced with synchronized sound. After seeing it, Walt Disney decided to make one of his Mickey Mouse shorts, Steamboat Willie, with sound as well.

Over the course of 1928, as Warner Bros. began to rake in huge profits due to the popularity of its sound films, the other studios quickened the pace of their conversion to the new technology. Paramount, the industry leader, put out its first talkie in late September, Beggars of Life; though it had just a few lines of dialogue, it demonstrated the studio's recognition of the new medium's power. Interference, Paramount's first all-talker, debuted in November. The process known as "goat glanding" briefly became widespread: soundtracks, sometimes including a smatter of post-dubbed dialogue or song, were added to movies that had been shot, and in some cases released, as silents.[31] A few minutes of singing could qualify such a newly endowed film as a "musical." (Griffith's Dream Street had essentially been a "goat gland.") Expectations swiftly changed, and the sound "fad" of 1927 became standard procedure by 1929. In February 1929, sixteen months after The Jazz Singer's debut, Columbia Pictures became the last of the eight studios that would be known as "majors" during Hollywood's Golden Age to release its first part-talking feature, Lone Wolf's Daughter.[32] Most American movie theaters, especially outside of urban areas, were still not equipped for sound and the studios were not entirely convinced of the talkies' universal appeal—through mid-1930, the majority of Hollywood movies were produced in dual versions, silent as well as talking.[33] Though few in the industry predicted it, silent film as a viable commercial medium in the United States would soon be little more than a memory. The final mainstream purely silent feature put out by a major Hollywood studio was the Hoot Gibson oater Points West, released by Universal Pictures in August 1929.[34] One month earlier, the first all-color, all-talking feature had gone into general release: Warner Bros.' On with the Show!
The transition: Europe







Perhaps Ich küsse Ihre Hand, Madame (1929) would be better remembered today if costar Marlene Dietrich, instead of kissing their hands, had been invited to sing.

The Jazz Singer had its European sound premiere at the Piccadilly Theatre in London on September 27, 1928.[35] According to film historian Rachael Low, "Many in the industry realized at once that a change to sound production was inevitable."[36] On January 16, 1929, the first European feature film with a synchronized vocal performance and recorded score premiered: the German production Ich küsse Ihre Hand, Madame (I Kiss Your Hand, Madame).[37] A dialogueless film that contains only a few minutes of singing by star Richard Tauber, it may be thought of as the Old World's combination Dream Street and Don Juan. The movie was made with the sound-on-film system controlled by the German-Dutch firm Tobis, corporate heirs to the Tri-Ergon concern. With an eye toward commanding the emerging European market for sound film, Tobis entered into a compact with its chief competitor, Klangfilm, a subsidiary of Allgemeine Elektrizitäts Gesellschaft (AEG). Early in 1929, the two businesses began comarketing their recording and playback technologies. As ERPI began to wire theaters around Europe, Tobis-Klangfilm claimed that the Western Electric system infringed on the Tri-Ergon patents, stalling the introduction of American technology in many places. Just as RCA had entered the movie business to maximize the value of its recording system, Tobis also established its own production houses, led by Germany's Tobis Filmkunst.




The Prague-raised star of Blackmail (1929), Anny Ondra, was an industry favorite, but her thick accent became an issue when the film was reshot with sound. Without post-dubbing capacity, her dialogue was simultaneously uttered and recorded offscreen by actress Joan Barry. Ondra's British film career was over.

Over the course of 1929, most of the major European filmmaking countries began joining Hollywood in the changeover to sound. Many of the trend-setting European talkies were shot abroad as production companies leased studios while their own were being converted or as they deliberately targeted markets speaking different languages. One of Europe's first two feature-length dramatic talkies was created in still a different sort of twist on multinational moviemaking: The Crimson Circle was a coproduction between director Friedrich Zelnik's Efzet-Film company and British Sound Film Productions (BSFP). In 1928, the film had been released as the silent Der Rote Kreis in Germany, where it was shot; English dialogue was apparently dubbed in much later using the De Forest Phonofilm process controlled by BSFP's corporate parent. It was given a British trade screening in March 1929, as was a part-talking film made entirely in the UK: The Clue of the New Pin, a British Lion production using the sound-on-disc British Photophone system. In May, Black Waters, a British and Dominions Film Corporation promoted as the first UK all-talker, received its initial trade screening; it had been shot completely in Hollywood with a Western Electric sound-on-film system. None of these pictures made much impact.[38] The first successful European dramatic talkie was the all-British Blackmail. Directed by twenty-nine-year-old Alfred Hitchcock, the movie had its London debut June 21, 1929. Originally shot as a silent, Blackmail was restaged to include dialogue sequences, along with a score and sound effects, before its premiere. A British International Pictures (BIP) production, it was recorded on RCA Photophone, General Electric having bought a share of AEG in order to gain access to the Tobis-Klangfilm markets. Blackmail was a substantial hit; critical response was also positive—notorious curmudgeon Hugh Castle, for example, called it "perhaps the most intelligent mixture of sound and silence we have yet seen."[39]
On August 23, the modest-sized Austrian film industry came out with a talkie: G’schichten aus der Steiermark (Stories from Styria), an Eagle Film–Ottoton Film production.[40] On September 30, the first entirely German-made feature-length dramatic talkie, Das Land ohne Frauen (Land Without Women), premiered. A Tobis Filmkunst production, about one-quarter of the movie contained dialogue, which was strictly segregated from the special effects and music. The response was underwhelming.[41] Sweden's first talkie, Konstgjorda Svensson (Artificial Svensson), premiered on October 14. Eight days later, Aubert Franco-Film came out with Le Collier de la reine (The Queen's Necklace), shot at the Epinay studio near Paris. Conceived as a silent film, it was given a Tobis-recorded score and a single talking sequence—the first dialogue scene in a French feature. On October 31, Les Trois masques debuted; a Pathé-Natan film, it is generally regarded as the initial French feature talkie, though it was shot, like Blackmail, at the Elstree studio, just outside of London. The production company had contracted with RCA Photophone and Britain then had the nearest facility with the system. The Braunberger-Richebé talkie La Route est belle, also shot at Elstree, followed a few weeks later.[42] Before the Paris studios were fully sound-equipped—a process that stretched well into 1930—a number of other early French talkies were shot in Germany.[43] The first all-talking German feature, Atlantik, had premiered in Berlin on October 28. Yet another Elstree-made movie, it was rather less German at heart than Les Trois masques and La Route est belle were French; a BIP production with a British scenarist and German director, it was also shot in English as Atlantic.[44] The entirely German Aafa-Film production Dich hab ich geliebt (Because I Loved You) opened three-and-a-half weeks later. It was not "Germany's First Talking Film", as the marketing had it, but it was the first to be released in the United States.[45]






The first Soviet talkie, Putyovka v zhizn (The Road to Life; 1931), concerns the issue of homeless youth. As Marcel Carné put it, "in the unforgettable images of this spare and pure story we can discern the effort of an entire nation."[46]
In 1930, the first Polish talkies premiered, using sound-on-disc systems: Moralność pani Dulskiej (The Morality of Mrs. Dulska) in March and the all-talking Niebezpieczny romans (Dangerous Love Affair) in October.[47] In Italy, whose once vibrant film industry had become moribund by the late 1920s, the first talkie, La Canzone dell'amore (The Song of Love), also came out in October; within two years, Italian cinema would be enjoying a revival.[48] The first movie spoken in Czech debuted in 1930 as well, Tonka Šibenice (Gallows Toni).[49] Several European nations with minor positions in the field also produced their first talking pictures—Belgium (in French), Denmark, Greece, and Romania.[50] The Soviet Union's robust film industry came out with its first sound features in 1931: Dziga Vertov's nonfiction Entuziazm, with an experimental, dialogueless soundtrack, was released in the spring.[51] In the fall, the Nikolai Ekk drama Putyovka v zhizn (The Road to Life), premiered as the state's first talking picture.

Throughout much of Europe, conversion of exhibition venues lagged well behind production capacity, requiring talkies to be produced in parallel silent versions or simply shown without sound in many places. While the pace of conversion was relatively swift in Britain—with over 60 percent of theaters equipped for sound by the end of 1930, similar to the U.S. figure—in France, by contrast, more than half of theaters nationwide were still projecting in silence by late 1932.[52] According to scholar Colin G. Crisp, "Anxiety about resuscitating the flow of silent films was frequently expressed in the [French] industrial press, and a large section of the industry still saw the silent as a viable artistic and commercial prospect till about 1935."[53] The situation was particularly acute in the Soviet Union; as of spring 1933, fewer than one out of every hundred film projectors in the country was as yet equipped for sound.[54]
The transition: Asia







Director Gosho Heinosuke's Madamu to nyobo (The Neighbor's Wife and Mine; 1931), a production of the Shochiku studio, was the first major commercial and critical success of Japanese sound cinema.

During the 1920s and 1930s, Japan was one of the world's two largest producers of motion pictures, along with the United States. Though the country's film industry was among the first to produce both sound and talking features, the full changeover to sound proceeded much more slowly than in the West. It appears that the first Japanese sound film, Reimai (Dawn), was made in 1926 with the De Forest Phonofilm system.[55] Using the sound-on-disc Minatoki system, the leading Nikkatsu studio produced a pair of talkies in 1929: Taii no musume (The Captain's Daughter) and Furusato (Hometown), the latter directed by Mizoguchi Kenji. The rival Shochiku studio began the successful production of sound-on-film talkies in 1931 using a variable-density process called Tsuchibashi.[56] Two years later, however, more than 80 percent of movies made in the country were still silents. Two of the country's leading directors, Ozu Yasujiro and Naruse Mikio, did not make their first sound films until 1935. As late as 1938, over a third of all movies produced in Japan were shot without dialogue.[57]
The enduring popularity of the silent medium in Japanese cinema owed in great part to the tradition of the benshi, a live narrator who performed as accompaniment to a film screening. As director Kurosawa Akira later described, the benshi "not only recounted the plot of the films, they enhanced the emotional content by performing the voices and sound effects and providing evocative descriptions of events and images on the screen.... The most popular narrators were stars in their own right, solely responsible for the patronage of a particular theatre."[58] Film historian Mariann Lewinsky argues,

The end of silent film in the West and in Japan was imposed by the industry and the market, not by any inner need or natural evolution.... Silent cinema was a highly pleasurable and fully mature form. It didn't lack anything, least in Japan, where there was always the human voice doing the dialogues and the commentary. Sound films were not better, just more economical. As a cinema owner you didn't have to pay the wages of musicians and benshi any more. And a good benshi was a star demanding star payment.[59]
By the same token, the viability of the benshi system facilitated a gradual transition to sound—allowing the studios to spread out the capital costs of conversion and their directors and technical crews time to become familiar with the new technology.[60]






Alam Ara premiered March 14, 1931, in Bombay. The first Indian talkie was so popular that "police aid had to be summoned to control the crowds."[61] It was shot with the Tanar single-system camera, which recorded sound directly onto the film.

The Mandarin-language Gēnǚ hóng mǔdān (歌
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 HYPERLINK "http://en.wiktionary.org/wiki/%E4%B8%B9" \o "wikt:丹" 丹, Singsong Girl Red Peony), starring Butterfly Wu, premiered as China's first feature talkie in 1930. By February of that year, production was apparently completed on a sound version of The Devil's Playground, arguably quaIifying it as the first Australian talking motion picture; however, the May press screening of Commonwealth Film Contest prizewinner Fellers is the first verifiable public exhibition of an Australian talkie.[62] In September 1930, a song performed by Indian star Sulochana, excerpted from the silent feature Madhuri (1928), was released as a synchronized-sound short, making it that nation's mini–Dream Street.[63] The following year, Ardeshir Irani directed the first Indian talking feature, the Hindi-Urdu Alam Ara, and produced Kalidas, primarily in Tamil with some Telugu. Nineteen-thirty-one also saw the first Bengali-language film, Jamai Sasthi, and the first movie fully spoken in Telugu, Bhakta Prahlada.[64] In 1932, Ayodhyecha Raja became the first movie in which Marathi was spoken to be released (though Sant Tukaram was the first to go through the official censorship process); the first Gujarati-language film, Narsimha Mehta, and all-Tamil talkie, Kalava, debuted as well. The next year, Ardeshir Irani produced the first Persian-language talkie, Dukhtar-e-loor.[65] Also in 1933, the first Cantonese-language films were produced in Hong Kong—Sha zai dongfang (The Idiot's Wedding Night) and Liang xing (Conscience); within two years, the local film industry had fully converted to sound.[66] Korea, where byeonsa held a role and status similar to that of the Japanese benshi, in 1935 became the last country with a significant film industry to produce its first talking picture: Chunhyangjeon (春香傳/춘향전) is based on a seventeenth-century pansori folktale of which as many as fourteen film versions have been made to date.[67]
Consequences

Technology

Show Girl in Hollywood (1930), one of the first sound films about sound filmmaking, depicts microphones dangling from the rafters and multiple cameras shooting simultaneously from out of soundproofed booths. The poster shows a camera unboothed and unblimped, as it might be when shooting a musical number with a prerecorded soundtrack.

In the short term, the introduction of live sound recording caused major difficulties in production. Cameras were noisy, so a soundproofed cabinet was used in many of the earliest talkies to isolate the loud equipment from the actors, at the expense of a drastic reduction in the ability to move the camera. For a time, multiple-camera shooting was used to compensate for the loss of mobility and innovative studio technicians could often find ways to liberate the camera for particular shots. The necessity of staying within range of still microphones meant that actors also often had to limit their movements unnaturally. Show Girl in Hollywood (1930), from First National Pictures (which Warner Bros. had taken control of thanks to its profitable adventure into sound), gives a behind-the-scenes look at some of the techniques involved in shooting early talkies. Several of the fundamental problems caused by the transition to sound were soon solved with new camera casings, known as "blimps," designed to suppress noise and boom microphones that could be held just out of frame and moved with the actors. In 1931, a major improvement in playback fidelity was introduced: three-way speaker systems in which sound was separated into low, medium, and high frequencies and sent respectively to a large bass "woofer," a midrange driver, and a treble "tweeter."[68]
As David Bordwell describes, technological improvements continued at a swift pace: "Between 1932 and 1935, [Western Electric and RCA] created directional microphones, increased the frequency range of film recording, reduced ground noise...and extended the volume range." These technical advances often meant new aesthetic opportunities: "Increasing the fidelity of recording...heightened the dramatic possibilities of vocal timbre, pitch, and loudness."[69] Another basic problem—famously spoofed in the 1952 film Singin' in the Rain—was that some silent-era actors simply did not have attractive voices; though this issue was frequently overstated, there were related concerns about general vocal quality and the casting of performers for their dramatic skills in roles also requiring singing talent beyond their own. By 1935, rerecording of vocals by the original or different actors in postproduction, a process known as "looping," had become practical. The ultraviolet recording system introduced by RCA in 1936 improved the reproduction of sibilants and high notes.[70]
With Hollywood's wholesale adoption of the talkies, the competition between the two fundamental approaches to sound-film production was soon resolved. Over the course of 1930–31, the only major players using sound-on-disc, Warner Bros. and First National, changed over to sound-on-film recording. Vitaphone's dominating presence in sound-equipped theaters, however, meant that for years to come all of the Hollywood studios pressed and distributed sound-on-disc versions of their films alongside the sound-on-film prints. Fox Movietone soon followed Vitaphone into disuse as a recording and reproduction method, leaving two major American systems: the variable-area RCA Photophone and Western Electric's own variable-density process, a substantial improvement on the cross-licensed Movietone.[71] Under RCA's instigation, the two parent companies made their projection equipment compatible, meaning films shot with one system could be screened in theaters equipped for the other.[72] This left one big issue—the Tobis-Klangfilm challenge. In May 1930, Western Electric won an Austrian lawsuit that voided protection for certain Tri-Ergon patents, helping bring Tobis-Klangfilm to the negotiating table.[73] The following month an accord was reached on patent cross-licensing, full playback compatibility, and the division of the world into three parts for the provision of equipment. As a contemporary report describes:

Tobis-Klangfilm has the exclusive rights to provide equipment for: Germany, Danzig, Austria, Hungary, Switzerland, Czechoslovakia, Holland, the Dutch Indies, Denmark, Sweden, Norway, Bulgaria, Romania, Yugoslavia, and Finland. The Americans have the exclusive rights for the United States, Canada, Australia, New Zealand, India, and Russia. All other countries, among them Italy, France, and England, are open to both parties.[74]
The agreement did not resolve all the patent disputes, and further negotiations were undertaken and concords signed over the course of the 1930s. During these years, as well, the American studios began abandoning the Western Electric system for RCA Photophone's variable-area approach—by the end of 1936, only Paramount, MGM, and United Artists still had contracts with ERPI.[75]
Labor







The unkind cover of Photoplay, December 1929, featuring Norma Talmadge. As film historian David Thomson puts it, "sound proved the incongruity of [her] salon prettiness and tenement voice."[76]
While the introduction of sound led to a boom in the motion picture industry, it had an adverse effect on the employability of a host of Hollywood actors of the time. Suddenly those without stage experience were regarded as suspect by the studios; as suggested above, those whose heavy accents or otherwise discordant voices had previously been concealed were particularly at risk. The career of major silent star Norma Talmadge effectively came to an end in this way. The celebrated Swiss actor Emil Jannings returned to Europe. John Gilbert's voice was fine, but audiences found it an awkward match with his swashbuckling persona, and his star faded as well. Clara Bow's speaking voice was sometimes blamed for the demise of her brilliant career, but the truth is that she was too hot to handle.[77] Audiences now seemed to perceive certain silent-era stars as old-fashioned, even those who had the talent to succeed in the sound era. And, as actress Louise Brooks suggested, there were other issues:

Studio heads, now forced into unprecedented decisions, decided to begin with the actors, the least palatable, the most vulnerable part of movie production. It was such a splendid opportunity, anyhow, for breaking contracts, cutting salaries, and taming the stars.... Me, they gave the salary treatment. I could stay on without the raise my contract called for, or quit, [Paramount studio chief B. P.] Schulberg said, using the questionable dodge of whether I'd be good for the talkies. Questionable, I say, because I spoke decent English in a decent voice and came from the theater. So without hesitation I quit.[78]
Lillian Gish departed, back to the stage, and other leading figures soon left acting entirely: Colleen Moore, Gloria Swanson, and Hollywood's most famous performing couple, Douglas Fairbanks and Mary Pickford. Buster Keaton was eager to explore the new medium, but when his studio, MGM, made the changeover to sound, he was quickly stripped of creative control. Though a number of Keaton's early talkies made impressive profits, they were artistically dismal.[79]
Several of the new medium's biggest attractions came from vaudeville and the musical theater, where performers such as Jolson, Eddie Cantor, Jeanette MacDonald, and the Marx Brothers were accustomed to the demands of both dialogue and song. James Cagney and Joan Blondell, who had teamed on Broadway, were brought west together by Warner Bros. in 1930. A few actors were major stars during both the silent and the sound eras: Richard Barthelmess, Clive Brook, Bebe Daniels, Norma Shearer, the comedy team of Stan Laurel and Oliver Hardy, and the incomparable Charlie Chaplin, whose City Lights (1931) and Modern Times (1936) employed sound almost exclusively for music and effects. Janet Gaynor became a top star with the synch-sound but dialogueless Seventh Heaven and Sunrise, as did Joan Crawford with the technologically similar Our Dancing Daughters (1928). Greta Garbo was the one non–native English speaker to achieve Hollywood stardom on either side of the great sound divide.

As talking pictures emerged, with their prerecorded musical tracks, an increasing number of moviehouse orchestra musicians found themselves out of work.[80] More than just their position as film accompanists was usurped; according to historian Preston J. Hubbard, "During the 1920s live musical performances at first-run theaters became an exceedingly important aspect of the American cinema."[81] With the coming of the talkies, those featured performances—usually staged as preludes—were largely eliminated as well. The American Federation of Musicians took out newspaper advertisements protesting the replacement of live musicians with mechanical playing devices. One 1929 ad that appeared in the Pittsburgh Press features an image of a can labeled "Canned Music / Big Noise Brand / Guaranteed to Produce No Intellectual or Emotional Reaction Whatever" and reads in part:

Canned Music on Trial
This is the case of Art vs. Mechanical Music in theatres. The defendant stands accused in front of the American people of attempted corruption of musical appreciation and discouragement of musical education. Theatres in many cities are offering synchronised mechanical music as a substitute for Real Music. If the theatre-going public accepts this vitiation of its entertainment program a deplorable decline in the Art of Music is inevitable. Musical authorities know that the soul of the Art is lost in mechanisation. It cannot be otherwise because the quality of music is dependent on the mood of the artist, upon the human contact, without which the essence of intellectual stimulation and emotional rapture is lost. 

By the following year, a reported 22,000 U.S. moviehouse musicians had lost their jobs. 

Commerce




Premiering February 1, 1929, MGM's The Broadway Melody was the first smash-hit talkie from a studio other than Warner Bros. and the first sound film to win the Academy Award for Best Picture.

In September 1926, Jack Warner, head of Warner Bros., was quoted to the effect that talking pictures would never be viable: "They fail to take into account the international language of the silent pictures, and the unconscious share of each onlooker in creating the play, the action, the plot, and the imagined dialogue for himself."[84] Much to his company's benefit, he would be proven very wrong—between the 1927–28 and 1928–29 fiscal years, Warners' profits surged from $2 million to $14 million. Sound film, in fact, was a clear boon to all the major players in the industry. During that same twelve-month span, Paramount's profits rose by $7 million, Fox's by $3.5 million, and Loew's/MGM's by $3 million.[85] RKO, which hadn't even existed in September 1928 and whose parent production company, FBO, was in the Hollywood minor leagues, by the end of 1929 was established as one of America's leading entertainment businesses.

Even as the Wall Street crash of October 1929 helped plunge the United States and ultimately the global economy into depression, the popularity of the talkies at first seemed to keep Hollywood immune. The 1929–30 exhibition season was even better for the motion picture industry than the previous, with ticket sales and overall profits hitting new highs. Reality finally struck later in 1930, but sound had clearly secured Hollywood's position as one of the most important industrial fields, both commercially and culturally, in the United States. In 1929, film box-office receipts comprised 16.6 percent of total spending by Americans on recreation; by 1931, the figure had reached 21.8 percent. The motion picture business would command similar figures for the next decade and a half.[86] Hollywood ruled on the larger stage, as well. The American movie industry—already the world's most powerful—set an export record in 1929 that, by the applied measure of total feet of exposed film, was 27 percent higher than the year before.[87] Concerns that language differences would hamper U.S. film exports turned out to be largely unfounded. In fact, the expense of sound conversion was a major obstacle to many overseas producers, relatively undercapitalized by Hollywood standards. The production of multiple versions of export-bound talkies in different languages, a common approach at first, largely ceased by mid-1931, replaced by post-dubbing and subtitling. Despite trade restrictions imposed in most foreign markets, by 1937, American films commanded about 70 percent of screen time around the globe.[88]
Just as the leading Hollywood studios gained from sound in relation to their foreign competitors, they did the same at home. As historian Richard B. Jewell describes, "The sound revolution crushed many small film companies and producers who were unable to meet the financial demands of sound conversion."[89] The combination of sound and the Great Depression led to a wholesale shakeout in the business, resulting in the hierarchy of the Big Five integrated companies (MGM, Paramount, Fox, Warners, RKO) and the three smaller studios also called "majors" (Columbia, Universal, United Artists) that would predominate through the 1950s. Historian Thomas Schatz describes the ancillary effects:

[B]ecause the studios were forced to streamline operations and rely on their own resources, their individual house styles and corporate personalities came into much sharper focus. Thus the watershed period from the coming of sound into the early Depression saw the studio system finally coalesce, with the individual studios coming to terms with their own identities and their respective positions within the industry.[90]
The other country in which sound cinema had an immediate major commercial impact was India. As one distributor of the period said, "With the coming of the talkies, the Indian motion picture came into its own as a definite and distinctive piece of creation. This was achieved by music."[91] From its earliest days, Indian sound cinema has been defined by the musical—Alam Ara featured seven songs; a year later, Indrasabha would feature seventy. While the European film industries fought an endless battle against the popularity and economic muscle of Hollywood, ten years after the debut of Alam Ara, over 90 percent of the films showing on Indian screens were made within the country.[92] Most of India's early talkies were shot in Bombay, which remains the leading production center, but sound filmmaking soon spread across the multilingual nation. Within just a few weeks of Alam Ara's March 1931 premiere, the Calcutta-based Madan Pictures had released both the Hindi Shirin Farhad and the Bengali Jamai Sasthi.[93] The Hindustani Heer Ranjha was produced in Lahore, Punjab, the following year. In 1934, Sati Sulochana, the first Kannada talking picture to be released, was shot in Kolhapur, Maharashtra; Srinivasa Kalyanam became the first Tamil talkie actually shot in Tamil Nadu.[94] Once the first talkie features appeared, the conversion to full sound production happened as rapidly in India as it did in the United States. Already by 1932, the majority of feature productions were in sound; two years later, 164 of the 172 Indian feature films were talking pictures.[95] From 1934 through the present, with the sole exception of 1952, India has been among the top three movie-producing countries in the world every single year.

Aesthetic quality




The earliest sound film to make most latter-day shortlists for "greatest movie ever made," L'Atalante (1934) placed tenth in Time Out's centenary poll of film industry professionals and critics.

In the first, 1930 edition of his global survey The Film Till Now, cinema pundit Paul Rotha declared, "A film in which the speech and sound effects are perfectly synchronised and coincide with their visual image on the screen is absolutely contrary to the aims of cinema. It is a degenerate and misguided attempt to destroy the real use of the film and cannot be accepted as coming within the true boundaries of the cinema."[96] Such opinions were not rare among those who cared about cinema as an art form; Alfred Hitchcock, though he directed the first commercially successful talkie produced in Europe, held that "the silent pictures were the purest form of cinema" and scoffed at many early sound films as delivering little beside "photographs of people talking."[97]
Most latter-day film historians and aficionados agree that silent film had reached an aesthetic peak by the late 1920s and that the early years of sound cinema delivered little that was comparable to the best of the silents. For instance, despite fading into relative obscurity once its era had passed, silent cinema is represented by eleven films in Time Out's Centenary of Cinema Top One Hundred poll, held in 1995. The earliest sound film to place is the French L'Atalante (1934), directed by Jean Vigo; the earliest Hollywood sound film to qualify is Bringing Up Baby (1938), directed by Howard Hawks. The first year in which sound film production predominated over silent film—not only in the United States, but also in the West considered as a whole—was 1929; yet the years 1929 through 1931 (for that matter, 1929 through 1933) are represented by three dialogueless pictures (Pandora's Box [1929; often misdated 1928], Zemlya [1930], City Lights [1931]) and zero talkies in the Time Out poll.

Sound's short-term effect on cinematic art may be gauged in more detail by considering those movies from the transition period—the last years of commercial silent film production and the first years of talking pictures—in the West that are widely cited as masterpieces, as recorded in recent major media polls of all-time best international movies (though some listed as silent films, like Sunrise and City Lights, premiered with recorded scores and sound effects, they are now customarily referred to by historians and industry professionals as "silents"—spoken dialogue regarded as the crucial distinguishing factor between silent and sound dramatic cinema). From the six-year period 1927–32, eleven silent films are broadly recognized as masterpieces and only one talkie (TO= Time Out; VV=Village Voice; S&S=Sight & Sound):[98]
Silent films
· 1927: The General (U.S.; VV 01, S&S 02), Metropolis (Germany; VV 01, S&S 02), Napoléon (France; TO 95), October (USSR; VV 01); Sunrise (U.S.; TO 95, VV 01, S&S 02)

· 1928: The Passion of Joan of Arc (France; TO 95, VV 01, S&S 02), Steamboat Bill Jr. (U.S.; VV 01)

· 1929: Man with a Movie Camera (USSR; VV 01, S&S 02), Pandora's Box (Germany; TO 95)

· 1930: Zemlya (USSR; TO 95)

· 1931: City Lights (U.S.; TO 95, VV 01, S&S 02)

· 1932: negligible silent film production




Peter Lorre in M (1931). "Many early talkies felt they had to talk all the time", writes Roger Ebert, "but [director Fritz] Lang allows his camera to prowl through the streets and dives, providing a rat's-eye view."[99]
Talkies
· 1927: negligible talkie production

· 1928: none

· 1929: none

· 1930: none

· 1931: M (Germany; VV 01, S&S 02)

· 1932: none

The first sound feature film to receive near-universal critical approbation was Der Blaue Engel (The Blue Angel); premiering on April 1, 1930, it was directed by Josef von Sternberg in both German and English versions for Berlin's UFA studio. The first American talkie to be widely honored was All Quiet on the Western Front, directed by Lewis Milestone, which premiered April 21. The other internationally acclaimed sound drama of the year was Westfront 1918, directed by G. W. Pabst for Nero-Film of Berlin. Cultural historians consider the French L'Âge d'or, directed by Luis Buñuel, which appeared in October 1930, to be of great aesthetic import, though more as a signal expression of the surrealist movement than as cinema per se. The earliest sound movie now acknowledged by most film historians as a masterpiece is Nero-Film's M, directed by Fritz Lang, which premiered May 11, 1931.

Cinematic form




Image of sumo wrestlers from Melodie der Welt (1929), "one of the initial successes of a new art form," in André Bazin's description. "It flung the whole earth onto the screen in a jigsaw of visual images and sounds."[100]
"Talking film is as little needed as a singing book."[101] Such was the blunt proclamation of critic Viktor Shklovsky, one of the leaders of the Russian formalist movement, in 1927. While some regarded sound as irreconcilable with film art, others saw it as opening a new field of creative opportunity. The following year, a group of Soviet filmmakers, including Sergei Eisenstein, proclaimed that the use of image and sound in juxtaposition, the so-called contrapuntal method, would raise the cinema to "unprecedented power and cultural height. Such a method for constructing the sound-film will not confine it to a national market, as must happen with the photographing of plays, but will give a greater possibility than ever before for the circulation throughout the world of a filmically expressed idea."[102]
On March 12, 1929, the first feature-length talking picture made in Germany had its premiere. The inaugural Tobis Filmkunst production, it was not a drama, but a documentary sponsored by a shipping line: Melodie der Welt (Melody of the World), directed by Walter Ruttmann.[103] This was also perhaps the first feature film anywhere to significantly explore the artistic possibilities of joining the motion picture with recorded sound. As described by scholar William Moritz, the movie is "intricate, dynamic, fast-paced...juxtapos[ing] similar cultural habits from countries around the world, with a superb orchestral score...and many synchronized sound effects."[104] Composer Lou Lichtveld was among a number of contemporary artists struck by the film: "Melodie der Welt became the first important sound documentary, the first in which musical and unmusical sounds were composed into a single unit and in which image and sound are controlled by one and the same impulse."[105] Melodie der Welt was a direct influence on the industrial film Philips Radio (1931), directed by Dutch avant-garde filmmaker Joris Ivens and scored by Lichtveld, who described its audiovisual aims:

[T]o render the half-musical impressions of factory sounds in a complex audio world that moved from absolute music to the purely documentary noises of nature. In this film every intermediate stage can be found: such as the movement of the machine interpreted by the music, the noises of the machine dominating the musical background, the music itself is the documentary, and those scenes where the pure sound of the machine goes solo.[106]
Many similar experiments were pursued by Dziga Vertov in his 1931 Entuziazm and by Chaplin in Modern Times, a half-decade later.

A few innovative commercial directors immediately saw the ways in which sound could be employed as an integral part of cinematic storytelling, beyond the obvious function of recording speech. In Blackmail, Hitchcock manipulated the reproduction of a character's monologue so the word "knife" would leap out from a blurry stream of sound, reflecting the subjective impression of the protagonist, who is desperate to conceal her involvement in a fatal stabbing.[107] In his first film, the Paramount Applause (1929), Rouben Mamoulian created the illusion of acoustic depth by varying the volume of ambient sound in proportion to the distance of shots. At a certain point, Mamoulian wanted the audience to hear one character singing at the same time as another prays; according to the director, "They said we couldn't record the two things—the song and the prayer—on one mike and one channel. So I said to the sound man, 'Why not use two mikes and two channels and combine the two tracks in printing?'"[108] Such methods would eventually become standard procedure in popular filmmaking.




Writing soon after the 1931 release of Le Million, critic James Agate called it "one of the two best films I have ever seen. What the other one is I have no notion."[109]
One of the first commercial films to take full advantage of the new opportunities provided by recorded sound was Le Million, directed by René Clair and produced by Tobis's French division. Premiering in Paris in April 1931 and New York a month later, the picture was both a critical and popular success. A musical comedy with a barebones plot, it is memorable for its formal accomplishments, in particular, its emphatically artificial treatment of sound. As described by scholar Donald Crafton,

Le Million never lets us forget that the acoustic component is as much a construction as the whitewashed sets. [It] replaced dialogue with actors singing and talking in rhyming couplets. Clair created teasing confusions between on- and off-screen sound. He also experimented with asynchronous audio tricks, as in the famous scene in which a chase after a coat is synched to the cheers of an invisible football (or rugby) crowd.[110]
These and similar techniques became part of the vocabulary of the sound comedy film, though as special effects and "color", not as the basis for the kind of comprehensive, non-naturalistic design achieved by Clair. Outside of the comedic field, the sort of bold play with sound exemplified by Melodie der Welt and Le Million would be pursued very rarely in commercial production. Hollywood, in particular, incorporated sound into a reliable system of genre-based moviemaking, in which the formal possibilities of the new medium were subordinated to the traditional goals of star affirmation and straightforward storytelling. As accurately predicted in 1928 by Frank Woods, secretary of the Academy of Motion Picture Arts and Sciences, "The talking pictures of the future will follow the general line of treatment heretofore developed by the silent drama.... The talking scenes will require different handling, but the general construction of the story will be much the same."
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A 90-minute DAT cartridge, size compared to a AA (LR6) battery.

	Media type:
	Magnetic Tape

	Capacity:
	120 minutes

	Read mechanism:
	Rotating head

	Write mechanism:
	Rotating head and helical scan

	Developed by:
	Sony

	Usage:
	Audio storage


Digital Audio Tape (DAT or R-DAT) is a signal recording and playback medium developed by Sony in the mid 1980s. In appearance it is similar to a compact audio cassette, using 4 mm magnetic tape enclosed in a protective shell, but is roughly half the size at 73 mm × 54 mm × 10.5 mm. As the name suggests the recording is digital rather than analog, DAT converting and recording at higher, equal or lower sampling rates than a CD (48, 44.1 or 32 kHz sampling rate, and 16 bits quantization). If a digital source is copied then the DAT will produce an exact clone, unlike other digital media such as Digital Compact Cassette or non-Hi-MD MiniDisc, both of which use lossy data compression.

Like most formats of videocassette, a DAT cassette may only be recorded on one side, unlike an analog compact audio cassette.

History

Development

The technology of DAT is closely based on that of video recorders, using a rotating head and helical scan to record data. This prevents DATs from being physically edited in the cut-and-splice manner of analog tapes, or open-reel digital tapes like ProDigi or DASH.

The DAT standard allows for four sampling modes: 32 kHz at 12 bits, and 32 kHz, 44.1 kHz or 48 kHz at 16 bits. Certain recorders operate outside the specification, allowing recording at 96 kHz and 24 bits (HHS). Some machines aimed at the domestic market did not operate at 44.1 kHz when recording from analog sources. Since each recording standard uses the same tape, the quality of the sampling has a direct relation to the duration of the recording – 32 kHz at 12 bits will allow six hours of recording onto a three hour tape while HHS will only give 90 minutes from a three hour tape. Included in the signal data are subcodes to indicate the start and end of tracks or to skip a section entirely; this allows for indexing and fast seeking. Two-channel stereo recording is supported under all sampling rates and bit depths, but the R-DAT standard does support 4-channel recording at 32 kHz.

DAT tapes are between 15 and 180 minutes in length, a 120-minute tape being 60 meters in length. DAT tapes longer than 60 meters tend to be problematic in DAT recorders due to the thinner media.

Predecessor formats

DAT was not the first digital audio tape; pulse-code modulation (PCM) was used in Japan to produce analogue phonograph records in the early 1970s, using a videotape recorder for its transport, but this was not developed into a consumer product.

Later in 1976, the first commercially successful digital audio tape format was developed by Soundstream, using 1" (2.54 cm) wide reel-to-reel tape loaded on an instrumentation recorder manufactured by Honeywell acting as a transport, which in turn was connected to outboard digital audio encoding and decoding hardware of Soundstream's own design. Several major record labels like RCA and Telarc used Soundstream's system to record some of the first commercially-released digital audio recordings.

Soon after Soundstream, 3M starting in 1978 introduced their own line (and format) of digital audio tape recorders for use in a recording studio, notably the model M79, with one of the first prototypes being installed in the studios of Sound 80 in Minneapolis, Minnesota.

Professional systems using a PCM adaptor, which digitized an analog audio signal and then encoded this resulting digital stream into an analog video signal so that a conventional VCR could be used as a storage medium, were also common as mastering formats starting in the late 1970s.

dbx, Inc.'s Model 700 system, notable for using high sample-rate delta-sigma modulation (similar to modern Super Audio CDs) rather than PCM, and Decca's PCM system in the 1970s[1] (using a videotape recorder manufactured by IVC for a transport), are two more examples.

Mitsubishi's X-80 digital recorder was another 6.4 mm (¼") open reel digital mastering format that used a very unusual sampling rate of 50.4 kHz.

For high-quality studio recording, effectively all of these formats were made obsolete in the early 1980s by two competing reel-to-reel formats with stationary heads: Sony's DASH format and Mitsubishi's continuation of the X-80 recorder, which was improved upon to become the ProDigi format. (In fact, the first ProDigi-format recorder, the Mitsubishi X-86, was playback-compatible with tapes recorded on an X-80.) Both of these formats remained popular as an analog alternative until the early 1990s, when hard disk recorders rendered them obsolete.

Anti-DAT lobbying

In the late 1980s, the Recording Industry Association of America unsuccessfully lobbied against the introduction of DAT devices into the U.S. Initially, the organization threatened legal action against any manufacturer attempting to sell DAT machines in the country. It later sought to impose restrictions on DAT recorders to prevent them from being used to copy LPs, CDs, and prerecorded cassettes. This opposition was led by CBS Records president Walter Yetnikoff, but softened after Sony, a DAT manufacturer, bought CBS Records in January 1988. By June 1989, an agreement was reached, and the only concession the RIAA would receive was a more practical recommendation from manufacturers to Congress that legislation be enacted to require that recorders have a Serial Copy Management System to prevent digital copying for more than a single generation.[2] This requirement was enacted as part of the Audio Home Recording Act of 1992.

Uses of DAT

Professional recording industry

DAT was widely used in the professional audio recording industry in the 1990s, and is still used to some extent today, as the archives created in the '90s are still widely used, although most labels have a program in place to transfer these tapes to a computer-based database. DAT was used professionally due to its lossless encoding, which allowed a master tape to be created that was more secure and didn't induce yet more tape noise (hiss) onto the recording. In the correct setup, a DAT recording could be created without even having to be decoded to analogue until the final output stage, since digital multi-track recorders and digital mixing consoles could be used to create a fully digital chain. In this configuration, it's possible for the audio to remain digital from the first AD converter after the mic preamp until it's in a CD player. DAT's were also frequently used by radio broadcasters. Until recently, they were still used by the BBC as an emergency broadcast that would initiate if the player detected a lack of noise continued for more than a pre-determined time. This would mean that if for any reason the broadcast from the studio stopped, the DAT would continue broadcast until normal service could be resumed.

Amateur and home use

DAT was envisaged by proponents as the successor format to analogue audio cassettes in the way that the compact disc was the successor to vinyl-based recordings; however, the technology was never as commercially popular as CD. DAT recorders remained relatively expensive, and commercial recordings were generally not made available on the format. However, DAT was, for a time, popular for making and trading recordings of live music, since available DAT recorders predated affordable CD recorders.

In the U.S., the RIAA and music publishers continued to lobby against DAT, arguing that consumers' ability to make perfect digital copies of music would destroy the market for commercial audio recordings. The opposition to DAT culminated in the passage of the resulting Audio Home Recording Act of 1992, which, among other things, effectively imposed a tax on DAT devices and blank media. .

Computer data storage medium

The format was designed for audio use, but through the ISO Digital Data Storage standard it has been adopted for general data storage, storing from 1.3 to 72 GB on a 60 to 170 meter tape depending on the standard and compression. It is sequential-access media and is commonly used for backups. Due to the higher requirements for capacity and integrity in data backups, a computer-grade DAT was introduced, called DDS (Digital Data Storage). Although functionally similar to audio DATs, only a few DDS and DAT drives (in particular, those manufactured by Archive for SGI workstations[3]) are capable of reading the audio data from a DAT cassette. SGI DDS4 drives no longer have audio support; SGI removed the feature due to "lack of demand"[4].

Future of DAT

In November 2005, Sony announced that the final DAT machines would be discontinued the following month.[1] However, the DAT format still finds regular use in film and television recording, principally due to the support in some recorders for SMPTE time code synchronization, although it is slowly being superseded by modern hard disk recording equipment which offers much more flexibility and storage. In 2004, Sony introduced the Hi-MD Walkman with the ability to record in linear PCM. Hi-MD has found some favour as a disc-based DAT alternative for field recordings and general portable playback.

Archived audio problem

The discontinuation of DAT replayer production leads to a significant problem regarding audio archives, since a tremendous amount of recordings from the mid-80's until ~2000 exist solely on DATs. This means that this material is locked up on these tapes.

Even if some bigger broadcasting stations or studios still have some of them in their internal stock or could find a handful of second hand models, each device inevitably suffers wear-out in the play heads, winding mechanism, etc.

Dolby Stereo

Dolby Stereo (or Dolby Analog) was the original analog optical technology developed by Dolby Laboratories for 35 mm film prints in 1976, and first used on the movie Logan's Run. [[1]] The brand of Dolby Stereo became a world leader, and synonymous with high quality sound in thousands of movie theaters across the world.

The optical soundtrack on a Dolby Stereo encoded 35mm film not only carried left and right tracks for stereophonic sound, but also, through a matrix decoding system (which had been developed for the "quadraphonic" or "quad"-sound era of the 1970's) , a third center channel, and a fourth surround channel (which is heard over speakers on the sides and rear of the theater) for ambient sound and special effects. This yielded a total of four sound channels, in the physical track space previously allocated for just one mono optical channel, although stereo had been the only sound system used in pre-1957 Cinemascope, in roadshow films made after 1951, and in films shown in Todd-AO and Cinerama. Dolby also incorporated its A-Type noise reduction into the Dolby Stereo process. The original Dolby Stereo was first used on the 1975 Ken Russell film Lisztomania, in a 3-channel LCR configuration. The success of 1977's Star Wars, which used the four channel system to great effect, did much to encourage movie theaters to convert to the 4-channel LCRS speaker configuration. A key feature of this system was its backward-compatibility: the same print could play anywhere, from an older drive-in theater with mono sound to a cinema which had upgraded its system with a Dolby Stereo processor. Thus, there was no need (nor expense) in carrying a double inventory of prints for distribution.

By 1984, Dolby Stereo had a competitor. Ultra Stereo Labs had introduced a comparable stereo optical sound system, Ultra Stereo. Its cinema processor introduced improvements in matrix decoding, with greater channel separation. A balancing circuit was also included which compensated for film weave and some of the imbalances between the left and right sound tracks which had previously resulted in voice leakage into the surround channel. The Ultra Stereo sound system won a 1984 Technical Achievement Award from the Academy of Motion Picture Arts and Sciences.[1]
Dolby Stereo was displaced in 35 mm motion picture exhibition by the Dolby SR format in the mid-1980s. Dolby SR is still included on all theatrical release prints encoded with Dolby Digital, as the default track, if something goes wrong with decoding the digital track. Also the Dolby SR track is used in theaters not equipped for Dolby Digital playback.

Dolby Surround

Dolby Surround' was the earliest consumer version of Dolby's multichannel analog film sound format Dolby Stereo.

When a Dolby Surround soundtrack is produced, four channels of audio information—left, center, right, and mono surround—are matrix-encoded onto two audio tracks. The stereo information is then carried on stereo sources such as videotapes, laserdiscs and television broadcasts from which the surround information can be decoded by a processor to recreate the original four-channel surround sound. Without the decoder, the information still plays in standard stereo or monaural. The Dolby Surround decoding technology was updated during the 1980s and re-named Dolby Pro Logic. The terms Dolby Surround and LtRt are used to describe soundtracks that are matrix-encoded using this technique.
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j = +90° phase-shift, k = -90° phase-shift
Dolby Pro Logic

Dolby Pro-Logic is the marketing name for the consumer implementation of this audio format; the term is not applicable to cinema.

Dolby Stereo 70 mm Six Track

Dolby Stereo 70 mm Six Track refers to a different 6-channel analog magnetic recording system developed for 70 mm prints in 1976. It adapted the original Todd-AO system of 5 front channels and one surround by adding Dolby A noise reduction and replacing the extra left and right channels with twin LFE channels. The system was later modified to use Dolby SR noise reduction and split surrounds, giving the modern 5.1 channel allocation retained today by Dolby Digital.
Dolby Digital

Dolby Digital is the marketing name for a series of lossy audio compression technologies developed by Dolby Laboratories.

Versions

Dolby Digital includes several similar technologies, which include Dolby Digital, Dolby Digital EX, Dolby Digital Live, Dolby Digital Surround EX, Dolby Digital Plus, and Dolby TrueHD.

Dolby Digital




Dolby Digital logo that is sometimes shown at the beginning of broadcasts, feature films, and games

Dolby Digital, or AC-3, is the common version containing up to six discrete channels of sound, with five channels for normal-range speakers (20 Hz – 20,000 Hz) (right front, center, left front, right rear and left rear) and one channel (20 Hz – 120 Hz) for the subwoofer driven low-frequency effects. Mono and stereo modes are also supported. AC-3 supports audio sample-rates up to 48KHz. Batman Returns was the first film to use Dolby Digital technology when it premiered in theaters in Summer 1992. The LaserDisc version of Clear and Present Danger featured the very first Home theater Dolby Digital mix in 1995.

This codec has several aliases, which are different names for the same codec:

· Dolby Digital (promotional name, not accepted by the ATSC)

· DD (an abbreviation of above, often combined with channel count: DD 5.1)

· Dolby Surround AC-3 Digital (second promotional name, as seen on early film releases and on home audio equipment until about 1995/1996)

· Dolby Stereo Digital (first promotional name, as seen on early releases, also seen on True Lies LaserDisc)

· Dolby SR-Digital (when the recording incorporates a Dolby SR-format recording for compatibility)

· SR-D (an abbreviation of above)

· Adaptive Transform Coder 3 (relates to the bitstream format of Dolby Digital)

· AC-3 (an abbreviation of above)

· Audio Codec 3, Advanced Codec 3, Acoustic Coder 3 (These are backronyms. However, Adaptive TRansform Acoustic Coding 3, or ATRAC3, is a separate format developed by Sony)

· ATSC A/52 (name of the standard, current version is A/52 Rev. B)

Dolby Digital EX

Dolby Digital EX is similar in practice to Dolby's earlier Pro-Logic format, which utilized Matrix technology to add a center and single rear surround channel to stereo soundtracks. EX adds an extension to the standard 5.1 channel Dolby Digital codec in the form of matrixed rear channels, creating 6.1 or 7.1 channel output. However, the format is not considered a true 6.1 or 7.1 channel codec because it lacks the capability to support a discrete 6th channel unlike the competing DTS-ES codec.

Dolby Digital Live

Dolby Digital Live (DDL) is a real-time encoding technology for interactive media such as video games. It converts any audio signals on a PC or game console into the 5.1-channel Dolby Digital format and transports it via a single S/PDIF cable.[1] The SoundStorm, used for the Xbox game console and certain nForce2-based PCs, used an early form of this technology. Dolby Digital Live is currently available in sound cards from manufacturers such as Turtle Beach[2] and Auzentech[3] using C-Media chipsets, as well as on motherboards with codecs such as Realtek's ALC882D,[4] ALC888DD and ALC888H. A similar technology known as DTS Connect is available from competitor DTS.

An important benefit of this technology is that it enables the use of digital multichannel sound with consumer sound cards, which are otherwise limited to PCM stereo or multichannel analog.

Dolby Digital Surround EX

Dolby Digital Surround EX was co-developed by Dolby and Lucasfilm THX in time for the release in May 1999 of Star Wars Episode I: The Phantom Menace. It provides an economical and backwards-compatible means for 5.1 soundtracks to carry a sixth, center back surround channel for improved localization of effects. The extra surround channel is matrix encoded onto the discrete Left Surround and Right Surround channels of the 5.1 mix, much like the front center channel on Dolby Surround encoded stereo soundtracks. The result can be played without loss of information on standard 5.1 systems, or played in 6.1 or 7.1 on systems equipped with Surround EX decoding and additional speakers. Dolby Digital Surround EX has since been used for the Star Wars prequels on the DVD versions and also the remastered original Star Wars trilogy. A number of DVDs have Dolby Digital Surround EX audio option.

Dolby Digital Plus

Main article: Dolby Digital Plus
E-AC-3, more commonly known as Dolby Digital Plus, is an enhanced coding system based on the AC-3 codec. It offers increased bitrates (up to 6.144 Mbit/s), support for more audio channels (up to 13.1), improved coding techniques to reduce compression artifacts, and backward compatibility with existing AC-3 hardware.

Dolby TrueHD

Main article: Dolby TrueHD
Dolby TrueHD, developed by Dolby Laboratories, is an advanced lossless audio codec based on Meridian Lossless Packing. Support for the codec is mandatory for HD DVD and optional for Blu-ray Disc hardware. TrueHD supports 24 bit, 96 kHz audio channels at up to 18 Mbit/s over 14 channels (HD DVD and Blu-ray Disc standards currently limit the maximum number of audio channels to eight). It also supports extensive metadata, including dialog normalization and Dynamic Range Control.

Channel configurations

Although most commonly associated with the 5.1 channel configuration, Dolby Digital allows a number of different channel selections. The full list of available options is:

· Mono (Center only)

· 2-channel stereo (Left + Right), optionally carrying matrixed Dolby Surround

· 3-channel stereo (Left, Center, Right)

· 2-channel stereo with mono surround (Left, Right, Surround)

· 3-channel stereo with mono surround (Left, Center, Right, Surround)

· 4-channel quadrophonic (Left, Right, Left Surround, Right Surround)

· 5-channel surround (Left, Center, Right, Left Surround, Right Surround)

All of these configurations can optionally include the extra Low Frequency Effect (LFE) channel. The last two with stereo surrounds can optionally use Dolby Digital EX matrix encoding to add an extra Rear Surround channel.

Many Dolby Digital decoders are equipped with downmixing functionality to distribute encoded channels to available speakers. This includes such functions as playing surround information through the front speakers if surround speakers are unavailable, and distributing the center channel to left and right if no center speaker is available. When outputting to separate equipment over a 2-channel connection, a Dolby Digital decoder can optionally encode the output using Dolby Surround to preserve surround information.

The '.1' in 5.1, 7.1 etc. refers to the LFE channel, which is also a discrete channel.

Applications of Dolby Digital




Various audio track formats on 35 mm film. L to R: Sony Dynamic Digital Sound (SDDS, a competing system); Dolby Digital (between the sprocket holes); analog Optical; DTS time code. Look very closely and you will see the Dolby "Double-D" logo in the middle of the Dolby Digital code pattern.

Dolby Digital SR-D cinema soundtracks are optically recorded on a 35 mm release print using sequential data blocks placed between every perforation hole on the sound track side of the film. A CCD scanner in the projector picks up a scanned video image of this area, and a processor correlates the image area and extracts the digital data as an AC-3 bitstream. These data are finally decoded into a 5.1 channel audio source.

Dolby Digital audio is also used on DVD-Video and other purely digital media, like home cinema. In this format, the AC-3 bitstream is interleaved with the video and control bitstreams.

The system is used in many bandwidth-limited applications other than DVD-Video, such as digital TV. The AC-3 standard allows a maximum coded bit rate of 640 kbit/s. 35 mm film prints use a fixed rate of 320 kbit/s. HD-DVD and DVD-Video discs are limited to 448 kbit/s, although many players can successfully play higher-rate bitstreams (which are non-compliant with the DVD specification). ATSC and Digital cable standards limit AC-3 to 448 kbit/s. Blu-ray Disc, the Sony PlayStation 3 and the Microsoft Xbox game console can output an AC-3 signal at a full 640 kbit/s. Some Sony PlayStation 2 console games are also capable to output AC-3 standard audio as well.

Dolby is part of a group of organizations involved in the development of AAC (Advanced Audio Coding), part of MPEG specifications, and also considered the successor to MP3. AAC outperforms AC-3 at any bitrate, but is more complex. The advantages of AAC become clearly audible at less than 400 kbit/s for 5.1 channels, and at less than 180 kbit/s for 2.0 channels.[citation needed]
Dolby Digital Plus (DD-Plus) is supported in HD DVD, as a mandatory codec, and in Blu-ray Disc, as an optional codec.

Technical details

The data layout of AC-3 is described by simplified "C-like" language in official specifications. An AC-3 stream is made up by a series of synchronization frames, which are composed of six audio blocks. Each audio block contains 256 audio samples per channel. Note 6×256 = 1536 = Audio frame size. Below is a simplified AC-3 header intended to give an introduction into the data syntax. A detailed description of the header can be found in the ATSC "Digital Audio Compression (AC-3) Standard", section 5.4.

	Field Name
	# of bits
	Description

	syncword
	16
	0x0B77   Transmission of data is left bit first also known as Big Endian.

	CRC
	16
	

	Sampling frequency
	2
	'11'=reserved '10'=32 kHz '01'=44.1 '00'=48

	Frame Size Code
	6
	

	Bit Stream Identification
	5
	

	Bit Stream Mode
	3
	'000'=main audio service

	Audio Coding Mode
	3
	'010'=left, right channel ordering

	Center Mix level
	2
	

	Surround Mix Level
	2
	

	Dolby Surround Mode
	2
	'00'=not indicated '01'=Not surround encoded '10'=Yes, surround encoded.


