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Preface


For the past twenty-five years, I have worked extensively in the commercial printing industry and also as a graphic designer, both in the US and in England. I am constantly running into other graphic designers who have a three-year degree course or similarly extensive training behind them, or who have even been working in the industry for years, but who nevertheless have little or no idea about the actual requirements of the printing process. As a result, every time they send a job to their printers, they experience nail-biting anxiety because they don’t know exactly how it is going to turn out.


The gray areas that cause this anxiety include dot gain, image calibration, trapping, the use of CMYK vs. RGB, and generating error-free PDF documents for the printer.


This book explains all of these misunderstood areas, and more, in such a way as to provide an overview of the entire process, from error-free digital creation right through to commercial printing. It includes detailed instructions that will enable anyone, even complete beginners, to do the necessary work for themselves before the job is sent to the print shop.


I currently hold the ACE (Adobe Certified Expert) qualification in Photoshop, Illustrator, InDesign, Dreamweaver, and Flash, and, as well as writing books on this subject matter, I teach intensive one- and two-day training courses, covering skill levels from complete beginner to advanced, in all those applications as well as in QuarkXPress and CorelDRAW.


I also teach one- and two-day Digital Repro and Prepress courses specifically aimed at graphic designers, and offer private consultation and troubleshooting on questions relating to graphics, printing, and print production.


If you would like to know more, please visit my website (www.markgatter.co.uk) or e-mail me (mark@markgatter.co.uk).
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Layouts of type cases—divided wooden drawers, each compartment holding metal-block characters of a single font in a specific point size.
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A computer keyboard layout: Every character you want, in all the available fonts, any time you want it.
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Printing has been with us for a very long time. We can look back on the evolution of a process which hardly changed at all for several centuries, but which in the last hundred years has been transformed beyond belief. Photography replaced woodcuts; offset litho replaced letterpress; computer graphics replaced metal type, manual artwork assembly, and the printer’s darkroom; and now the Internet carries more and more of the information which used to be available only in print. Whether a browser window will eventually replace the printed page remains to be seen, but, for the time being at least, we still need to know how to print things, properly.


Unfortunately, developing technology has always meant that the expert knowledge of the previous methods gradually becomes relegated to specialists, museums, and history books, and this is as true of the printing industry as it is of anything else. Sometimes it doesn’t really matter, but sometimes we run so fast toward the new approach that, along the way, useful information is discarded along with useless, and we find that we no longer know how to get the result we want.


So here is a short introduction to printing. I have always found that background information is useful because it provides an overview which tells me where I stand, and gives me a foundation on which I can build. I hope it will prove to be the same for you.





 


The Changing Face of Graphic Design


For many years, the printing industry has been divided into two separate areas of expertise. There are those who run the presses and take care of “finishing;” i.e. cutting, folding, binding, and so on. Other people supply the jobs to be printed: the graphic designers. Since the early 1980s, the work of graphic designers has evolved from the mechanical assembly of the basic layout, into which the printer’s photographic department placed the relevant images, to the production of digital files that contain absolutely everything needed for the job.


Digitization has been a major development. Yet, while the methods used to produce digital files continue to evolve at high speed, as each successive version of the various software applications is released, the designer and the printer have generally remained within their own traditionally defined areas of expertise. As a result, many of the physical requirements of the printing process are not understood by the very people who need to understand them most of all—the graphic designers.


In the early days of digital production, graphic designers often went through a period of intense anxiety while they waited to see how their work actually looked in print. Colors might have changed, pictures might look miserable compared to how they appeared on screen, and previously unseen mistakes might suddenly make themselves known.


Rather than improving over time, these problems took a serious turn for the worse in the early 2000s. Printers started to request that jobs were submitted to them as a PDF (portable document format) file rather than in the “native” software in which they were created. While this has made life easier for printers, PDF files are hard—sometimes impossible—to edit. Printers often don’t notice unwitting errors, as the nature of PDF files means that these errors are much harder to see in the first place, leaving responsibility for them squarely on the shoulders of the unfortunate designer.


Precise image calibration, dot gain, RGB vs. CMYK, screen clash, and trapping are some of the gray areas encountered by graphic designers in digital prepress. These seemingly complex processes are actually easy to deal with, but they are often not understood, and can lead to problems on the press that are expensive and time-consuming to fix.


Graphic designers who can understand and manage these areas with confidence will save time and money on everything they do. In addition, they will no longer find themselves waking up in a panic at 3 a.m., mentally going over their production process searching for possible errors.


 


How it All Started


The printing industry has evolved over many centuries, although for hundreds of years the printing process hardly changed. During the past fifty years, however, its acceleration has been phenomenal.


Originally, the complete image of a page was carved onto a piece of wood (fig. 1.1). This is still done in some parts of the world today. The remaining surface area—the letters—were inked and the cutout areas were not. When a sheet of paper (or parchment, or vellum) was pressed down onto the wood block and then peeled away carefully, the ink transferred onto the paper and an image was produced. Two tricky things regarding this method were: 1) what happened if there was a typo (typographical error), and 2) typos were more likely to occur because the page had to be carved as a reversed image of what was actually wanted, which is much harder to create accurately.


The invention of movable type on metal blocks was therefore a huge leap forward. Typos could be fixed quickly and easily and, once the job was finished, it could all be taken apart and used again for the next job. As well as type characters, decorative elements could be created (fig. 1.2).


Movable type was first developed in China in 1041 using clay characters. In 1440 Johannes Gutenberg produced the first movable metal type press in Europe, culminating in the production of the famous Gutenberg Bible in 1455.


Illustrations were combined with type for the first time when Albrecht Pfister printed Edelstein, which featured a number of woodcuts, in 1461. Fifteen years later, in 1476, William Caxton started printing in England—using typefaces that were intended to look like monks’ handwriting—and by the end of that century printing was taking place in 250 European cities. However, early in the seventeenth century the potential power of the printed word brought strong opposition from both Parliament and the Church. In 1637 an act was passed, limiting by decree the number of printers in England. Then, in 1644, the Licensing Act required all printed material to be approved by an official censor. With penalties that included fines, imprisonment, confiscation of equipment, and even death, this attempt to preserve the existing power structure was successful. As a result, by the end of the century there were only twenty master printers in England, eighteen in London. Given this kind of obstacle-ridden start, it is amazing that printing survived. No wonder “freedom of speech” and “freedom of the press” are taken so seriously today.
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1.1 Printing blocks such as these, in which an entire page is carved into a single piece of wood, are still used in Nepal, Bhutan, and Tibet.
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1.2 The use of movable type, where individual letters were created as separate, reusable metal blocks, meant that printing was suddenly easier, more accurate, and much faster than before.


 


From Letterpress to Litho


For centuries, the only kind of commercial printing available was letterpress (fig. 1.3), a process in which a matrix of assembled metal type characters was first inked and then pressed against a sheet of paper, thus transferring the image. Then, in the early 1830s, photography was invented. This paved the way for all kinds of changes, including new methods for creating the images used in letterpress printing and, somewhat later, in offset litho (fig. 1.4). It took about sixty years for offset litho, first used in the early twentieth century, to steal the bulk of the printing market away from letterpress—a market that was still being fought over into the early 1960s. Even in the late 1970s it was not uncommon to find a letterpress printer working in the corner of what was otherwise an offset-litho shop.


How did this revolution take place? Initially it was through the production of images rather than type. Printers wanted to get away from purely illustrative woodcuts and engravings in favor of realism. But, as with woodcuts and engravings, the problem was how to create all those shades of gray when using just one color of ink: black. They already knew that this could be achieved by relying on an optical illusion. Small, thin lines in a woodcut image, when printed, looked like a light gray, whereas thicker lines looked darker. Finally, in 1890, after several years of experimentation, an American named Frederick Ives came up with a method that allowed the whole process to become photographic. He engraved a grid of fine horizontal and vertical lines on a sheet of glass. The image was projected through the glass onto the emulsion-coated side of a sheet of unexposed film. Since the image could not pass through the engraved lines it instead bounced between them, so what reached the film was not a continuous-tone image (i.e. all the shades of gray between black and white) but spots of light of varying sizes. The result was called a halftone. A dark area on the original image would eventually produce a large dot of black ink, whereas a light part would produce a small dot (fig. 1.5). Before the image made it all the way to the paper, however, there were several other stages to the process.


Initially, film images were used to make exposures onto plates of zinc or copper that were coated with a light-sensitive emulsion. These were then etched and mounted onto blocks of hardwood—usually oak or mahogany—for use in letterpress printing in exactly the same way that woodcuts and engravings had been. The surface of the block—the image—would get inked, but the background, having been etched away, would not.


Creating a halftone image on either a letterpress block or an offset-litho plate depends on much the same process. Turn to fig. 1.5. Light reflected from the original image (A) travels through a screen (B) and produces halftone dots of varying sizes on a sheet of film (C). This example shows negative film, which has clear dots on a black background. Using positive film would instead give a black dot on a clear background. While film is nowadays much less common, both positive and negative plate processes are found throughout the printing industry. The image on the film is transferred to the plate (D) through making a “contact” exposure during which the two elements are held firmly together.


In order to make halftone dots clearer and more consistent, the printing industry had to figure out a new kind of film. The emulsion it used was not required to create shades of gray, because that would produce fuzzy-edged dots—and dots in a halftone need to be crisp and clear. If the edges were fuzzy, nobody could say how big the resulting dot was going to be. That is why printing materials such as film and plates work in a sort of binary fashion—on or off. Either there is a clear dot on the film, or there is not; either there is a resulting ink-holding dot on the plate, or there is not; either there is a resulting dot printed on the paper, or there is not. There are, literally, no gray areas. This is because in order to produce a shade of gray, it is necessary to use either gray ink or the white of the paper showing through between all the black dots and thus creating an illusion of gray when seen from a distance. It is all the art of illusion. Fortunately, graphic designers only need to be convincing, and that is a very important thing to remember. On a printed image, if you are close enough to see the dots, you (almost completely) stop seeing the image—and the illusion is therefore not convincing (fig. 1.6). However, when you cannot see the dots any more (either because they are too small or too far away) you can only see the (quite convincing) image. Pure illusion. Our job is to maintain the illusion as far as possible. (Incidentally, litho film is also completely insensitive to red light, which means that a darkroom technician can run around in the darkroom while there is film lying about, without bumping into everything.)
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1.3 Letterpress printing machines of various types were the main printing method from the time of Gutenberg until the emergence of offset litho in the early 1900s.
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1.4 An offset-litho press. This one, at Epic Print in Dorchester, England, uses a computer to plate (CTP) workflow.
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1.5 Generating a halftone from a continuous-tone image.
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1.6 On the left, we see the dots more than the image. On the right, we see the image more than the dots.


 


Advances in Typesetting


Despite this great leap forward in the production of photographic images, offset litho, while gaining in popularity, had to continue to wait in the wings until the second half of the twentieth century, when new technology was developed for the production of type. The individual metal and wood letters of letterpress were quite quickly pushed to the side by the much faster and cleaner IBM Selectric (the “golfball” print head typewriter), rub-down type from Letraset (and others), and early photo-typesetting machines.


Photo-typesetting was invented in 1949, but did not really become established until the 1960s. These were darkroomoperated mechanical devices that projected the image of the letters, one at a time, onto a strip of photographic paper. Letterspacing was manually controlled until the advent of automatic spacing in systems such as the Monotype Studio Lettering Machine (invented by my father in the early 1970s), a typesetter that was also versatile enough to be able to set type ranging in height from ⅛in (3mm) to 5in (128mm). The prototype of this wonderful device and the several improved versions of later years were built in our garden shed in London.


Computers finally became involved as several manufacturers developed typesetting hybrids that were partly digital and partly mechanical. Type was set using a computer keyboard and a single-color CRT (cathode ray tube) screen and coded in the same kind of way as HTML (hypertext markup language). If you wanted the next line of type to be bold, you had to first type the code that said “be bold,” then the line of text, and then the code that said “stop being bold.” Linotype and Compugraphic machines contained a wheel on which four strips of film were clamped, each carrying the entire character set of a particular font—which does not mean, for example, the entire Helvetica family; Helvetica Bold is a font, Helvetica Bold Italic is another. The wheel turned at high speed, and as the appropriate letter passed in front of a strobe light, the light fired. The beam passed through the letter, then through one of five lenses mounted on a rotating turret, then through a prism that projected it up onto a roll of photographic paper. At the end of the job, the paper would be advanced into a light-fast container so that it could be removed and transferred to a film processor. The result was a galley of type, sometimes several feet long.


Now, of course, computers have taken over these processes completely—not only for the production of type, but in the creation and editing of images, too. But that is not to say that the printer’s darkroom is a thing of the past. As mentioned already, things change slowly in printing. Cuttingedge developments of today might still take several decades to become widespread enough for us to take them for granted. Despite the prevalence today of computer to plate (CTP) printing, there are still many print shops all over the world that use their darkrooms on a daily basis. So, film is still very much with us. It is also interesting to note how, in only the last few years, we have gone from a situation in which “whoever has the most fonts, wins” to “whoever has the most fonts... simply has the most fonts.” In the days of the Linotype and Compugraphic photo-typesetters, a single font film strip cost around $165. Having an extensive font library back then was a very serious matter. Now, however, there are websites from which anyone can download fonts for free. However, beware the “zillion fonts for a buck” collections; these can contain not only fonts of very poor quality, but some that may wreck your whole system.


 


The Font Wars


Early computer fonts were bitmapped, i.e. the letters displayed at a single, fixed resolution. This meant that a separate font file was required for every different type size needed in a job. PostScript Type 1 fonts, developed by Adobe, were based on vector outlines for each character. As vectors are not resolutiondependent, the lettering in a single font could be scaled to whatever sizes were required. PostScript fonts are made up of two files: one to produce a screen image (the printer font metrics, or pfm file) and the other (the printer font binary, or pfb file) to send the vector outline information to the printer. A huge boost for this format came in 1985 when Apple adopted Adobe’s PostScript page description language (PDL) for the Apple LaserWriter printer. So, first we can see Apple and Adobe benefiting from helping each other out: Adobe by coming up with the PostScript format in the first place, and Apple for adopting it, for a suitable fee, as the format of choice.


Unfortunately, PostScript fonts are not cross-platform compatible, so there was still room for improvement. Not surprisingly, bitmapped fonts could not compete against the advantages of scalability and soon vanished forever.


Apple, Microsoft, and (later) IBM all realized that, unless there were new developments in type, Adobe’s monopoly would continue forever. Apple was the first of the three to come up with a solution in the form of TrueType. Apple traded its new technology with Microsoft in exchange for the latter’s TrueImage PostScript clone technology—despite the fact that it was bug-ridden at the time. So, this second major development saw a partnership between Microsoft and Apple.


TrueType characters are also scalable vector outlines, but they differ from PostScript in that the fonts are made up of a single digital file. Typographical purists will notice that PostScript characters have a slightly cleaner outline than their TrueType equivalents, but this of course only becomes apparent when they are printed large enough to see each individual outline in great detail. For most work, either will do.


Originally it could sometimes cause problems if a designer used both PostScript and TrueType fonts in the same file. While these early problems were quickly overcome, it is still the case that you should avoid having both TrueType and Type 1 fonts with exactly the same name installed on the same system, whether it is a PC or a Mac.


Multiple Master (MM) font format is an extension of the PostScript Type 1 format. Basically it allows a designer to select two different weights of the same typeface and combine them into a single font at any weight between the two.


The next serious advance in type, OpenType fonts, has seen a partnership between Adobe and Microsoft who, as part of their agreement, have licensed TrueType and PostScript font technologies to each other. OpenType fonts are unique in that the same file will operate on both PC and Mac systems. Previously, sending a job from a PC to a Mac imagesetter either required PostScripting first, so that the font information was embedded in the PostScript code that the imagesetter understood, or that the font used on the PC was also installed on the Mac. Even then, reflow of text has been a common and serious problem.


As well as being cross-platform compatible, OpenType fonts have the ability to support widely expanded character sets and layout features. They use a single font file for all of the outline, metric, and bitmap data, and while all the major graphics applications can make use of OpenType fonts, users of Adobe InDesign can also access OpenType layout features that will automatically substitute alternate glyphs such as automatic ligatures, small capitals, swashes, and old-style figures.


 


Film Technology


Commercial offset lithography, the printing method with which this book is mostly involved, relies on an image that has been photographically generated (an analog process, i.e. a physical and therefore a “lossy” transfer) or electrostatically generated (digital, i.e. “lossless” transfer) on a plate. Plates are typically thin sheets of aluminum coated with a photoreactive emulsion. When an exposed plate is developed, the image areas tend to attract oil-based inks, whereas the background areas tend to attract water. By keeping a delicate balance between the ink and the water—which is provided by a unit called the damper system—the right stuff sticks to the right areas and what you end up with is something capable of generating a printed image. Although the materials may vary—for example, you can even get paper plates—the basic idea has remained the same. (There is a more detailed discussion of the offset litho process on page 20.)


For an example of how litho film generates a plate, let us assume that we have assembled the art for an entire printed image and taken an accurate photograph of it. This photograph might have been film generated by an imagesetter that got its information from a disk, or it might have been film generated by the paste-up, darkroom, and “film stripping” (highly skilled assembly of film from different sources to make up a complete job) departments in a film-based print shop. In order to make a plate, we have to lay the film, emulsion side down, onto the plate (which is emulsion side up), and expose them both to light in order to transfer the image from one to the other. This is done in a glass-topped vacuum frame that sucks all the air from between the film and plate prior to the exposure to ensure a crisp transfer of image. Specks of dust, or other foreign bodies trapped inside, create intense pinpoints of uneven pressure that show up on the glass as Newton’s Rings (fig. 1.7). These are dark, rainbow-colored concentric circles that show where subsequent problems might occur. Obviously enough, if a foreign object gets caught between the film and the plate in the middle of a halftone, there will be a distortion of the resulting plate image at that point. So the operator scans the whole plate area carefully for any sign of Newton’s Rings. If they show up in a potentially dangerous area, the operator turns off the vacuum, waits for the pressure to equalize, then lifts the lid to remove the speck. Sometimes it takes a while to make a good plate. When it finally looks clean, the operator can start the exposure, which is usually done with ultraviolet light. This cooks the surface emulsion and hardens it, so that when the plate is developed, the image is left behind while the background is washed away.
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1.7 Newton’s Rings.


There are some geographical differences in the process, depending on where in the world you happen to be. In the US, negative-working film and plates are much more common, whereas in Europe and Asia almost everyone uses positiveworking materials instead. Either way, it does not make too much difference. Negative plates can (usually) be protected for future use with a thin coating of gum arabic, whereas the image on positive plates will (usually) continue to be affected by light and will not be of much use to anyone shortly after the protective layer of ink has been washed off. Negative plates will (usually) need to be replaced part of the way through very long runs, whereas positive plates can (usually) keep on going well beyond 100,000 impressions. There are, of course, exceptions to these generalizations, but to detail the differences between the most common materials in use worldwide would require a great deal of space, and as it is information that is mostly useful only to a printer trying to match the appropriate materials to a specific job, it is information that is not of much use to a designer. The suitability of that match, however, can be part of the reason why the quote from one print shop might be very different to the quote from another. A good price depends on the availability of the appropriate press and the most cost-effective materials, given the size of the printed piece and the number of copies required.


Film and plate processors are now to be found everywhere, and their use avoids most of the difficulties inherent in manual plate and film developing. Chemicals circulate so that they are maintained at a constant strength, the temperature is held at the optimum level, and working materials are pulled through on rollers ensuring that they are only kept in the various solutions—traditionally a sequence of developer, fixative, and wash—for the correct length of time. Plate processors especially are to be found in shops running CTP and direct imaging (DI) operations, which do not bother with film at all.
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1.8 An imagesetter producing an offset-litho plate directly from digital information.
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1.9 A digital press, which uses neither plates nor film.


 


Filmless Technology


Computer to plate (CTP)


CTP technology is now firmly established in the world of print. The obvious advantages of this technology make it clear that the “traditional” film-based methods will become progressively less common as time goes by. Even so, as printing presses (and related equipment) do not wear out very quickly, the transition to newer methods has always tended to be quite slow.


In a CTP workflow, digital files are used to make plates instead of generating film as a first stage (fig. 1.8). Because there is no film, image faults caused by foreign objects getting between the film and plate, as well as the expensive and time-wasting revisions they can cause, are a thing of the past. There are also no registration problems caused by “film stretch.” The degradation of dots caused by dot gain (see Chapter 4) is diminished, although not completely, because one of the stages at which the image is physically (rather than digitally) transferred from one medium to another has been removed from the process. Printed images are therefore sharper and registration is better. Environmentally there are benefits, too, because there is no longer a need for the chemicals associated with film processing and manufacture.


Direct imaging (DI)


Direct imaging takes CTP a step further. Not only is film cut out of the process, but the plates themselves are imaged right on the press by an array of lasers. The images thus generated hold ink in just the same way as on conventional offset-litho machines. This means that everything required for the job arrives on-press perfectly positioned—i.e. registered—with no further positioning adjustments required, therefore saving considerable time in getting the job ready to roll. As the main advantage of DI over other methods is this decrease in set-up time, it tends to attract short-run work requiring a fast turnaround.


The best thing about CTP technology is that by removing film from the process, quality is (potentially) increased, and cost and turnaround time are reduced. The best thing about DI technology is that it removes yet another step and sends digital data directly to the press. The next big question, therefore, is whether DI printing will kill off the CTP market in the same way that CTP has almost completely killed off the film market. Again, expect any transition to be slow. CTP is a technology that can be used with conventional presses, and these will continue to have a place on the shop floor for many years to come.


Digital printing


Digital printing presses (fig. 1.9) are much closer to laser printers than they are to the various offset litho printing methods. Instead of conventional ink, they use either toner or a mix of toner suspended in a liquid vehicle. The image that they print is electrostatically generated on a drum rather than on a removable plate, and with each revolution of the drum the image is generated again. This means two things: first, the cost of generating each page tends not to decrease with volume, and second, each time the drum revolves, the image can be changed. Therefore, with digital printing it is possible to generate just one copy of a multiple-page job such as a book. This makes it a very attractive option for the graphic designer who wishes to produce a convincing high-quality proof for a client.


However, do not expect to find digital printing presses sitting next to conventional offset presses. They are an entirely different animal and require their own unique administrative environment. Because the main advantages of digital printing are, for example, individually targeting all the people on a mass-mailing list, or taking on extremely short runs on extremely tight deadlines, it requires a highly optimized internal workflow developed with specific applications such as mailing and fulfillment, e-commerce, and in-house design and photography capabilities. Therefore digital printing presses have a specific customer base that is very different to those who send conventional printing work to conventional printers.


 


The Offset Litho Process


On a good day, offset litho printing works as follows. Paper is loaded onto a platform at the back end of the press, above which is a series of suckers. These lift the paper, one sheet at a time, and enable the grippers (grabbing pincers mounted on a chain-link drive) to grab it along one edge (called the gripper edge) and pull it into the first ink unit, where it is printed with the first color. As it leaves, it is grabbed again and pulled forward into the next ink unit, and so on.


Presses vary as to how many ink units they have. Book presses typically have just one ink unit in order to print only black text, and are often very large format to allow many pages to be printed together on a big “parent” sheet.


Presses used for color work usually have at least two and preferably four units (for cyan, magenta, yellow, and black, the CMYK colors). They may have a fifth and even a sixth unit for a varnish and/or a spot color (i.e. a non-CMYK ink, also called a special color), which is usually a custom Pantone color mix (see Chapter 10). While four-color printing can be achieved one color at a time using a press with a single ink unit, this is far less efficient and more prone to registration problems.


The way an ink unit works is shown in fig. 1.10. At the top, there is a trough containing ink. Sitting in the trough is a roller that turns slightly every few seconds. Behind this roller is another roller that jumps forward to touch it, picking up a long bead of ink, then jumps backward to spin against the other rollers in what is called the inking system. This system is a complex series of rollers designed to bring the ink down onto the plate in a controlled way. Usually only three or four rollers out of the whole array actually touch the plate surface and transfer the ink onto it.


Behind the plate cylinder is another vital set of rollers comprising the dampening system. This is a smaller and simpler unit that uses a similar method to cover the background areas of the plate lightly with a pH-balanced solution, mostly water.


Many people assume that the image is transferred onto the paper by the plate. Not so. The plate is a thin sheet of aluminum (sometimes zinc or another material) and has a hard surface. It would quickly wear out if it had to come into contact with a comparatively abrasive material like paper for very long. Instead, the image is transferred (“offset”) onto the blanket cylinder, a roller covered with a canvas-backed sheet of rubber. Hence the term “offset printing.”


The blanket, being rubber, can press down hard on the paper with no problem. Simultaneously, the impression cylinder presses from underneath. The resulting pressure stops the paper slipping as it moves between the two, creating a sharp image.


After the last unit on the press, the paper hits a stop bar just as the grippers let go of it, and settles onto an ever-increasing pile on another trolley. Typically, sheet-fed presses are run at around 3,000 sheets an hour.


Paper is very heavy. It is made mostly from wood pulp, and a stack of it sitting on a pressroom trolley can easily weigh a few hundred pounds or more. After the first run through the press, the side facing down is nice clean paper, but the other side, facing up, is fresh, wet ink. So why is it that the clean side of a sheet does not stick to the wet side of the sheet underneath it? (That is also a kind of “offset,” by the way, but in this instance it is called set-off.) The answer is quite simple: cornstarch. Printers call it “offset spray” (perhaps “cornstarch” would not sound “printerly” enough), but it is the same stuff. The idea is that, just as the grippers let go and the sheet starts to fall gently onto the stack, an air blower puffs out a little cloud of offset spray beneath it—just enough to ensure a few particles, and therefore a very small space, is left between each sheet. Offset spray used in this way is too fine to see, but when a stack is dry you can sometimes feel it as a slight roughness on the paper surface.
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