Student Notes

The Design Principles

Planning for Design

There are certain things that that must be considered before any design work is undertaken. We have to be able to answer these questions:

What is the design for?

Is it for selling a product / service, to inform people, to entertain, to shock, or for reference?

Who is it aimed at?

Is it intended for a certain age group, gender, class, religion, the public at large, or those with a degree of understanding of the subject?

What do you want it to say?

Will it be informal, showy, traditional, academic, or fun?

What limitations are there?

What is the budget? What are the time limits? How many are required? Is it something which will be used again and again? Thrown away? Changed regularly? How many colours will be printed? What size? What resources/equipment are available?

When all of these things have been considered and most of them answered, the designer can start to make design decisions. A certain amount of research may need to be undertaken by the designer, so it helps if he/ she understands the subject and the customers requirements.

The designer must quickly formulate some ideas. One technique for doing this is through the use of Brainstorming. It can be used at many levels of work from large corporations to small design teams as a way of helping everyone understand the subject and to share each other’s ideas and responses to those ideas. At another level Brainstorming can be used to quickly turn thoughts into visual imagery. The example below for a fictional company called “Luma Lighting Co.”shows how visual images spring to mind in response to sub-conscious associations, which can then be used to develop ideas for a company logo.
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Visual imagery can then be developed using “thumbnail” sketches. These are useful for getting ideas down quickly on paper. The thumbnail also keeps an idea fresh and is useful for quickly comparing ideas.

From these thumbnails an idea is selected for development into what is called a “rough”. The rough is a full-size version of the finished idea, which is used to resolve graphic and text layout problems and to help decide on a specific design solution. Several roughs may be made and are often shown to the customer for approval of initial ideas.

The Principles of Design

The principles of design can be broken down into categories such as:

Balance
When all of the pictures, text and graphics have been added to a publication, there needs to be an overall balance on the page. This is so that one element does not dominate the page without another element to balance it out. There are two kinds of balance, symmetry and asymmetry. The first occurs when elements on one side of the page are exactly matched by another. This is easy to achieve, but not necessarily the best solution. Asymmetry, on the other hand, allows for a great variety of design solutions, the best being when the whole page seems to work with no one element taking precedence over another.
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Contrast
To make a design exciting and attention-grabbing for the reader, the designer should look for ways to make contrast on the page. This can be achieved by use of contrasting typefaces, for example, a heavy sans serif font with a script or serif font, or an extra bold font with a normal or thin version. There can be contrast of tone where darker areas of the page are offset against white areas, contrast in colour, contrast in use of shapes and even in the use of texture.

Consistency
When designing a series of pages or different documents for the same client, we need to be able to identify each as being part of the same design. Consistency can mean simply using the same typefaces throughout a publication, the same colours or the same graphic elements such as page numbers, section headings etc.

Rhythm
Rhythm is achieved when there is repetition of elements, such as section heads and/or page numbers that lead a reader through a document. Careful positioning of elements can be used to guide the readers eye through a document. 

The Design Process

The diagram below illustrates the stages of designing a professional publication
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The process itself may vary depending on the nature of the job, but it should be noted that the client’s approval must be sought at every new stage.

Type & layout

The term “font” refers to every known character, punctuation mark, symbol and number for a given typeface. Today there are literally thousands of fonts available. As well as this there are many “Type Foundries,” each with their own versions of the most popular fonts with very slight variations in each. For these reasons it is a mammoth task to try to identify each and every one. But we can still classify fonts by their traditional characteristics:

There are basically two types of font, Serif and Sans Serif.

Any Serif (or Roman) font can be identified by the bars which cross the end of each stroke, (serifs). These serifs help to guide the eye across the page and therefore aid reading.

Within Serif fonts there are several styles which span hundreds of years, that cannot be classified chronologically, but on the styles of the individual letters.

Old Style (or Humanist)

With Humanist typefaces there is very little difference between the main strokes of the letters and the hairlines. The stress of the rounded parts of a letters, such as “O”, tend to be slanted backwards. Serifs are usually triangular in shape. Examples of these are: Bembo, Garamond, Goudy Old Style, Palatino, Sabon, Scneidler.
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Transitional

So-called because it marks the transition in style between Old style and Modern. There is a marked difference between the weight of the main strokes and the hairlines. The serifs are slightly more rounded and the x-height larger. Examples of these include: Baskerville, Caslon, Perpetua, Tiffany, Times.
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Modern (Didone)

These are identified by often exaggerated contrast between the thickness of the main strokes. On the rounded letters the stress is vertical. Examples include: Bodoni, De vinne, Fenice, Normande, Walbaum.
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Egyptian

There is one other style of serif typeface known as Egyptian or slab serif. This style developed in the the Industrial Revolution. Its characteristics are strong block serifs equal in weight to the main strokes. It became widely used in poster design, as it was ideal for getting a message across. Examples include: Rockwell, Clarendon, American Typewriter.
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Sans Serif

The other classification of typeface is the Sans Serif (meaning without serifs) font also known as Lineale. The most common examples of a Sans Serif font are Helvetica of which there are literally hundreds of versions and styles, Univers, Folio, Frutiger, Futura, Franklin Gothic and News Gothic. Sans Serif fonts generally have strokes of equal weight and are ideal for headings, posters and anything which needs to grab the readers attention.
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Latterly there are other classifications such as Script, decorative, symbol and “Dingbat” fonts. The advent of Desktop Publishing has broadened the meaning of the word “typeface”, so much so that with the correct software, anyone can create and publish fonts.
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The real interpretation of the term font is a particular typeface in a particular style in a particular size. In these days of scalable fonts we do not consider size to be an issue. In digital typography, we are able to make a typeface any size that we wish at the click of a mouse.

Anatomy of type
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Digital Typography

In the early days of computer type, there were limitations in its use in terms of size. The first fonts for computer were bitmap fonts. A bitmap font is a series of pixels mapped onto a grid, which represents the given characters. If a bitmap font is scaled then it is not easily represented and becomes “jagged.” This is why bitmap fonts have to be stored at various sizes in order to get the best printed representation. Software packages came into being which attempted to remedy this. One method is to “anti-alias” the edges of the font so that the letters looked good on screen and could be printed with fairly good results. Third-party software packages helped to solve some of these problems, but it was not until the advent of “outline” or “scalable” font technology that the capabilities of digital typography were fully exploited in Desktop Publishing.  Nowadays we easily take for granted that a typeface can be scaled to any dimensions and distortions without loss of screen or print quality. We do not even have to consider letter spacing or line spacing. These values have already been assigned by the font designers or by the software packages.
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A bitmap font

Postscript

Adobe™ developed a technology that was to revolutionise the way fonts and graphics are printed. This technology established fonts as mathematical calculations based on Bezier curves. The font could be scaled, distorted, filled etc without loss of quality. Perhaps the downside of this was that the fonts would reproduce best on print devices which had PostScript™ technology installed. Most Laser printers have PostScript capability and high quality Imagesetters have postScript installed as standard. Many printers come with the most common fonts installed in their own memory chips, to speed the process of printing
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An outline font and close-up view showing Bezier curves

True Type Fonts

Not to be outdone at what Adobe had achieved with PostScript™ technology, and also to avoid paying the license fees to use it, Apple™ developed it’s own font technology. In principle it works just like PostScript™ except that only one font file is required as the bitmap screen font is generated from the TrueType™ font itself.

Leading 

When text is typed on a computer, we need not consider the spacing between lines of text because this has been pre-set in the type’s design. Every font has its own settings for line, word and letter spacing. This is usually a percentage of the size of the type itself. In the days before computers when the space that text would occupy had to be calculated by Compositors, line spacing when calculated had to be fitted by hand using strips of lead, hence the name leading.

Kerning

Before digital technology really took over in the world of graphics, many designers still made layouts by hand using rub-down lettering to represent finished text in client visuals. Anyone who has ever used these methods will understand just how difficult it can be to properly space letters together. Giving letters equal spacing simply does not look right. This is because there are certain groups of letters that do not look comfortable next to each other. For this reason spacing needs to be added or taken away. Fortunately this is only necessary for headline or large areas of text.
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Type can also be used for graphical effect. Many logo designs incorporate type into their design.
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Typography Tips

Try to match the typeface to the style of the document. Think carefully about who is going to be viewing the document, who it is for and what it is intended to say. For example, an Old Style typeface may not be suitable for a magazine about cars unless it is about classic cars. Conversely a script typeface would not be suitable for a fire safety leaflet.

Try never to use more than two typefaces on a page. Better results can be achieved by varying the size and style of a typeface.

Be consistent. If using a certain typeface for headings and sub headings, make sure that they are at the same size, style and weight throughout the document.

Consider white space. Think of the opposite of the items in the document, the areas not covered with text or images. These can be just as important as the rest of the document adding balance or contrast where required.

Never make body text any larger than 14 Pts or any less than 8 Pts. The only exception to this is when producing a document for people with who have a visual impairment.

Leading in headlines may need to be reduced. Remember that as the size of the type increases, so does the automatic leading settings which can lead to quite large gaps between lines of type.

With body text, line spacing is very important too. Sans serif typefaces need more leading than sans serif because without serifs to lead the eye across the page, it easier for the reader to accidentally re-read the same line. Leading should normally be set at about 20% more than the type size.

Always set the type size before changing the leading.

In body text, the larger the x-height, the greater the leading should be.

When placing white text on a dark background, make it bold for legibility and check the kerning which is much more prominent.

Limit the use of styles like underline and outline. Instead use Bold for emphasis.

Never make the spacing between words greater than the leading. This is difficult to read, and can leave ugly rivers of white down the page. 

Try never to use more than 64 characters per line (including spaces). Any more make large amounts of body text difficult to read.

Avoid headlines that are set entirely in capitals. These can be too imposing and more difficult to read. Also lines of capitals take up much more space on a page.

Avoid widows and Orphans. That is words, or lines, which are left alone at the top of a new page or column, or words, or lines, left at the end of a page or column which belong to a following paragraph.

Hyphenation cannot be avoided with body text, but should never happen with headings and sub-headings.

Justified text, although it looks neat can, especially if “force justified”, cause unsightly, exaggerated word spacing often leaving single words stretched across a whole column. It can also leave rivers of white space down the page.

Grids and Layout

When so much work has been put into preparing a publication, it would be a great shame if the finished design did not reflect that amount of preparation and attention to detail. This is where a planned layout is essential. Careful thought should be given to margins, columns, spacing, page size, orientation, floating elements, running headlines etc. Traditionally, all of this information was transferred to a “Grid Sheet”. The grid contained lines representing text of a certain size and leading with column guides and margins already set out. All the elements of the page were cut and pasted onto this grid, which when used in a multi-page document gives coherency to the whole publication. These layout grids are still used in Desktop Publishing with the added advantage that grids can be stored digitally and used at any time. Here are some examples of grids and layouts using grids…
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                  Four column grid

                              Three column grid
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Five column grid – Landscape
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Five columns with baseline grid showing.
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Four column layout 

(Note how text can be made to cross over two columns if the layout requires it)
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Four column landscape layout
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Five column layout

Desktop Publishing

Taken literally the phrase Desktop Publishing suggests that it is possible to publish anything straight from your own desktop. Only in recent years has this truly been the case. The advent of internet and network technologies has made it possible to send and receive large amounts of data, including text, pictures, sound and video at high speeds to almost anywhere. So with the correct equipment desktop publishing is very much possible.

History

The history of Desktop Publishing spans barely two decades, yet has seen vast changes in our whole approach to design and computing in general.

In the 1970’s two computer enthusiasts Steve Jobs and Steve Wosniak began the production of the first “kit-built” personal computers. Until that time computers were lumbering great machines worked by highly-skilled operators often housed alongside other computers connected to a central server making them far from portable! The advent of the personal computer (PC) opened up other functions for computers besides data processing and number crunching. Apple™, ( the company formed by Jobs and Wosniak ), exploited some of the technology that had been passed over or not developed by large corporations such as the mouse and the WYSIWYG monitor. “What You See Is What You Get” determined the development of what we now know as windows, a software package that Apple were first to develop in their Macintoshes and which has since been the subject of a lengthy court case for Apple™ and for Microsoft. The GUI (Graphic User Interface) took away the need for computer users to have programming skills or a degree in computing. That could now be left to the growing number of software developers. Now users needed only to point, click and drag to see results as they happen on the screen.

Software developed according to the needs of users and for DTP these were mainly the printing and publishing industries. The Apple Macintosh™ interface of icons, drop-down menus, monitors and mouse control lent itself to design work. Soon there would be many third-party developers creating software and hardware compatible with Apple™ products with IBM™ and Microsoft™ following close behind.

Nowadays we tend to think of there being two main types of computer platforms, the Mac and the PC. The only defining difference between the two is in the operating system each uses. In printing and publishing Apple Macintosh™ have led the field although the availability of cheaper processors and more readily available software have brought PC’s to the fore while compatibility between the two increases. Whatever the hardware used, it was clear early on that computers were going to revolutionise printing and publishing and what were traditional trades would have to sink or swim the tide of technology.

Hardware & Software

If the ability to publish anything from a desktop really is possible, then what are the main components of a basic DTP system?
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Hardware

1. A large accurate colour monitor, which is a necessity in graphics work.

2. A computer with a large hard drive and plenty of RAM (Random Access Memory), graphics card and a fast enough processor to cope with the computing involved in graphic design.

3. A Keyboard, which has function keys and is ergonomically sound should you require to do a lot of typing.

4. Scanner for digitising photographs and artwork. Also an OCR capability for scanning text.

5. Laser printer (preferably with postscript) for producing quality text and graphics proofs.

6. A good quality inkjet or other colour printer capable of printing onto A3 paper.

7. A fax / modem with which to send and receive information.

8. A digital camera for recording quality images for manipulation on screen.

9. A Mouse, which, as it is used constantly, has to be ergonomically designed.

10. A Storage device, such as a CD writer, external hard drive, or other transportable disk for storing large graphics files.

11. Digitising pen and tablet to make the process of drawing and painting more manageable.

Software

Although there are hundreds of packages, which are capable of publishing documents, there are certain tasks, which a DTP package must be able to perform such as:

importing graphics, text and other file types, 

manipulation of text

rotation of text and graphics, 

ability to wrap text around graphics, 

manipulate colours within images,

create multi-page documents in various sizes and formats.

create Master pages and Style sheets,

have various output options,

have the ability to process and sort large documents.

The two main industry standards are Adobe Pagemaker and Quark Xpress, both of which are compatible with other software packages such as word processors, paint, drawing, spreadsheet and databases. As they are in direct competition with each other there are no longer many differences in what each is capable of, so the choice of which to use is a matter mainly of preference.

The fact that DTP revolutionised printing and publishing is very evident when we look at the sheer volume of information that is around us. Although many of the traditional skills associated with printing are lost to technology, many more exist in DTP software because of the professional people who use it. In order to make software accessible to these people, it had to use the same terminology, units of measurement and tools, such as points for measuring type, leading, gutters, knockout and trapping. Even the grid layouts mentioned earlier transferred easily into DTP software.

Computer Graphics

There are many different types of computer graphics, each with its own specifications and uses. The trick is to use the correct one for the correct output. Some are specific to a particular software package and some are industry standards, which can be used across PC platforms as well as software.

Choosing correctly depends on our knowledge of how a computer represents graphics.

Initially, we determine an image’s quality by how it is represented on screen. Think of the computer screen as you would a video screen. The colour image is made up of lots of different dots of colour. On a video screen, these dots have to change colour constantly in order to represent the moving image. The same is true of a computer monitor and the speed it does so at is known as “Refresh Rate”.

The quality of an image on screen is determined by how many of these dots make up that image and how close together they are. The screen dots are known as pixels (short for picture elements).

Colour in nature, is represented by mixing the three primary colours, red, blue and yellow. Their colour is reflected back by the paper and, in theory, mixing all three would produce black. For computer monitors the primary colours are Red, Green and Blue (RGB). Colour is produced in the opposite way. So a dark colour is represented by using less of each colour and white is represented by using full intensity of all three.

For a computer screen to display each “bit” of information, it must be mapped onto a screen pixel, hence the term “bitmap”. However, each bit may have more than one colour value assigned to it. This is known as “bit depth”

For a 1 Bit image there is only one colour value, black  and a background colour (usually white). For a 4 Bit image there are 16 available colours (see table)…

	Bit Depth
	Calculation
	Available Colours

	1 Bit
	21
	1 

	4 Bit
	24
	16

	8 Bit
	28
	256

	16 Bit
	216
	651,536

	24 Bit
	224
	16.7 Million


A 24 Bit RGB image is divided:

R=28, G=28, B=28 , that is 256 colours per channel.

When it comes to commercial printing, digital colour is often converted back into CMYK (cyan, magenta, yellow and key, or black) colour. This means that the image must now become a 32 Bit image with an extra colour channel devoted to black.
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        1 Bit image


Same image as a 256 Greyscale

There are two main types of computer graphics, the bitmap and the vector. Both are represented on screen as a bitmap, but a vector is like a mini-programme in itself, which uses the relationship between points and the paths between them to describe the image. Because the vector image is referenced, any changes to it are re-plotted each time. It can be scaled, skewed, stretched or otherwise manipulated without losing its quality on screen or in print. The same cannot be said of a bitmap, which, when scaled or distorted in some way will lose its original map of bits. Pixels may have to be added, re-assigned or replaced by the editing programme, but not close enough to the original. For this reason bitmaps are better reproduced at the sizes they were intended to be.

A technique known as anti-aliasing softens the edges of a bitmap taking a way the harsh jagged look. This works especially well with fonts:
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Bitmap font



Anti-aliased bitmap font

The Anti-aliased font looks smooth simply because there have been very subtle shades of grey used at the edges of the letterform to give the appearance of a smooth edge. A vector or outline font, like a postscript image, uses mathematical referencing to draw the letter at any size or distortion at the best it can in any circumstance. Hence the reason Postscript and Truetype fonts are the standards now. The other advantage of vector images is that the image itself is recorded as a vector file and not the background. Therefore when a vector image is imported into another document it is independent of a background whereas a bitmap will always display a background colour.
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Bitmap on the left, vector on the right

Graphic File Formats

The development of Postscript technology meant that the drawing and illustration software packages were able to export vectors in Postscript format. This format is known as EPS (encapsulated postscript) and now even paint programmes save in this format.

Most of the other file formats are bitmaps and their uses are described below:

BMP (bitmap)

Used mainly for screen display in Windows up to 24 Bit

PCX
Originally designed as an application format for windows-based software. It is now use across many applications.

GIF
Used for screen display. It is completely device-independent. Used mainly on for Web images, it can be interlaced which allows the image detail to build up rather than having it wait to download.

JPEG (JPG)
Used for screen display, particularly for photographic images on the Web.

PICT
Originally a Macintosh format designed for printing.

TIFF (TIF)
Most widely used image type for printing and for high resolution images. It is a good cross-platform format. Some applications allow for compression.

There are many others not mentioned above that may fare equally as well depending 

on the users requirements.

Print

When the final changes have been made to the document with the client’s approval, the computer files must be collected for output at a commercial printer. This involves saving the document file to disk together with all the computer graphics and illustrations. The original graphics and photographs must also be sent. Most printing facilities use a print specification sheet on which the designer must record all of the necessary information required to complete the job. The following page contains an example of such a form:

[image: image32.png]Print Specification

Please note: DP Print cannot accept liability for loss of damage to files or disks, so please make back up copies

Finished size:
No of pages:
Pages for output:

Fonts used ( exact names and styles):

Job No: Date:
Company:
Address:
Tel. Email.
Fax. ISDN.
Contact Name:
Software packages used (include version nos):
Disks supplied: Tiff files:
Floppy: Eps files:
Zip: Pict Files:
Syquest: Other:
Optical: Transparencies:
Other: Photographs:

No of colours:
Spot colours:
CMS(e.g.Pantone):

Special Instructions:

Note: Hard copy / laser proofs to be supplied with disks





Print Preparation

The modern print process is still changing as regards reproduction technology, but the basic process is the same. The computer files may be sent to the printer or graphics bureau who may be asked to make up a high quality proof such as a Matchprint© or Cromalin© which are as near to the printed document as possible in terms of colours and resolution. These can be very expensive, but are cheaper in the long run than having to recreate an entire plate or worse still reprint an entire publication.

Traditionally, when the final proof is agreed, the designer will make up “Colour Separations”. These split the image up into its constituent colours for four-colour printing. There will be one separation each for Cyan (Blue), Magenta (Red), Yellow and Key (Black), known as CMYK colour. In theory, there need only be three colours in printing, because every colour is made up from the three primary colours, red, yellow and blue. As a result of the impurities of printing ink and the reflective qualities of paper, the three colours mixed would make up a muddy brown, so a black separation is added to give definition. 
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[image: image37.png]



CMYK
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How a process camera works

The original image is photographed through a “Process Camera”. This works by photographing the image through colour filters which split the image up into three colours with a further one made up for black. Each separation is photographed  through a fine mesh known as a halftone screen which splits the image up into a series of dots. These dots vary in size and proximity depending on the depth of tone required.

Looking closely at a newspaper picture reveals these dots, but in full colour printing the dots tend to be much closer together and smaller, so it is more difficult to see them with the naked eye.

The resulting photograph for each colour will usually take the form of a “lith” which resembles a black and white negative except that it consists entirely of black dots. The other important factor in making the halftones is the direction of the dots. The screens used for converting the images into dots must be set at different angles. If not, the effect known as moiré occurs. This interferes with our perception of the image making the pattern of dots used very obvious. By setting the screens at different angles this can be eradicated.
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Common screen angles used in printing

The print process involves printing each of these colours directly on top of each other. This is the process known as registration. It involves placing crosses (registration marks) at the corners of the image. When setting up the printing of a document these must be perfectly aligned to make sure the colours sit correctly on top of each other. Bad registration is sometimes seen on newspapers and on packaging.
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An example of bad registration

Going to Print

The choice of print method depends on many factors, such as:

Quantity

Number of colours

Print Size

Medium to be printed on

Print quality required

Printing Methods

Offset Lithography

This is the most popular printing technique used for most printed matter we encounter such as leaflets, booklets, magazines and catalogues.

The separated image is exposed onto film through a halftone screen. The resulting “Lith” is then exposed onto a light-sensitive plate (sometimes made from zinc, aluminium and special paper stock). When exposed to a strong light source, the transparent areas let light through the Lith onto the plate. The chemicals on the plate react to the light so that when the plate is treated with further chemicals, the print areas become resistant to water. This is the basis of Lithography, the fact that oily substances repel water. When the plate is dampened and oily printing ink rolled across its surface, the ink will adhere only to the treated areas, i.e. the image areas. The term “Offset” refers to the fact that a large soft roller is rolled over the plate picking up the ink and offsetting it onto printing paper. For full colour printing there will usually be four full printings, one for each of the process colours although these days printing presses are able to cope with up to five and perhaps six colours allowing for the use of special inks such as fluorescent, gold, silver and varnishes.

Offset lithography is the most cost-efficient and fastest method of printing hence the reason it is so widely used.

Screen Printing (Serigraphy)

This is one of the most ancient methods of printing attributed to the ancient Chinese and often called Silkscreen printing. This is because the meshes used in the printing were made of silk before synthetic fibres were introduced. Screenprinting was the preferred method for large-scale printing and for printing onto anything from t-shirts to circuit boards and glass. High speed, large format inkjet printing and other advances in print technology have made Screenprinting less competitive for certain types of work.

At its simplest, Screenprinting involves making a stencil which is adhered to a fine mesh screen attached to a frame. Using a squeegee, the ink is pushed through the stencil and onto the print surface. A halftone from a colour separation can be used as a stencil. This can be adhered by exposure onto a screen coated with light-sensitive emulsion or by exposing onto a light sensitive film, which is treated and then attached to the screen. The photo-sensitive emulsion reacts to light, i.e. where the light penetrates the stencil and hardens. Where the light does not penetrate, the emulsion will remain soft. When the screen is washed, the soft areas of the emulsion wash away leaving just the image area. The main advantage of Screenprinting is its adaptability. One screen can be used again and again, but also easily reconstituted. There are no limits on the amount of colours that may be used and light colours can be overprinted easily onto dark colours.

Flexography

The image to be printed is formed onto a rubber plate, which is then wrapped around a cylinder. It is a high speed, high output method of printing favoured by the packaging industry for use on non-porous materials, polythene bags, cellophane etc. Flexography also favours large-scale work with fast-drying inks. One of the main advantages of flexography is that changes can be made to the plate easily by making a patch, so that the whole plate does not have to be reproduced. One of the disadvantages of flexography is that halftones and small text do not print particularly well as the ink tends to spread.

Gravure

This is known as an Intaglio method of printing just like etching. This means that the image is bitten into a plate, the ink pushed into the bitten areas, the surface wiped clean and the paper pressed onto the plate by a rubber roller. The paper lifts the ink from the bitten areas. The image is formed by engraving the screened image onto a metal cylinder. Gravure is a high speed, long-run process suited to halftones and newspapers, postage stamps etc. Its disadvantage is that plates are expensive to produce and therefore mistakes are costly. Also, the whole image needs to be screened, therefore text does not always reproduce too well.

Collotype

A very rare printing method these days, but is the only one to produce real continuous tone without using a halftone process. A negative is made of the image, which is then contact-printed onto an aluminium plate coated with light sensitive gelatine. The amount of hardening of the emulsion depends on the amount of light reaching the plate through the negative. It is a slower method of printing used for high quality reproduction work and for very short runs.

Photocopying

Photocopying is now the most common method of reproduction. We are so used to the process that we do not consider it to be a method of printing at all. There are many styles of photocopier available, but they mainly work along the principle of projecting bright light at an image. The light is reflected from mirrors onto an electrostatically charged drum. Toner attaches itself to the charged areas of the drum and the image is fused onto the paper using heat. In modern laser copiers a laser is used to draw the image onto the drum. The advantage of photocopiers is that the cost is small for fairly long runs and, without the need for processing, is very quick. The disadvantages of photocopying are that there are restrictions in printable size, the choice of paper stock is limited and the quality is variable.

 The cost of colour photocopying machines is falling at such a rate and the quality is increasing so that copiers may soon compete with small colour offset lithography, at least for short runs. Technology is such that laser copiers now work straight from computer maximising quality and allow editing.

“Direct from PC” methods

Desktop Printers

The massive growth of home computing coupled with the ever-decreasing costs of software and hardware has meant that anyone is able to publish and print quality publications from the comfort of their own home. The cost and print quality of most desktop printers means that many small businesses are able to publish and print their own literature without ever being involved with the printing industry. However, most desktop printers are designed for short-run work only and are not financially viable for producing large quantities.

The most common types of desktop printer available are the laser printer and the inkjet printer of which there are many variations.

Laser Printers

Lasers are the best printers available due to the quality at which they are able to print. The only disadvantage is that most affordable laser printers are black and white only (colour lasers at present are very expensive). Lasers work by using a laser to draw the image onto an electrically-charged rotating drum. The laser removes the charge from the white areas of the image leaving the image areas to attract toner which is then fused onto the paper by a heat process. Many laser printers have PostScript™ capability installed which allows for Postscript fonts and images to print at the best possible resolution. The quality of laser output is such that it can be used for producing halftones for newspapers, newsletters etc.

Inkjet Printers

Inkjets tend to be sold as colour printers and their cost is so competitive that are usually the choice of most home users. The inkjet works by firing minute drops of ink onto the paper through a print nozzle. The detail with which inkjets can do this increases all the time and almost photographic quality is the norm. The quality of colour is excellent, but the disadvantage is that inkjets are really only intended for very short print runs. The types of paper that can be used in inkjets is limited and best quality is a only available on specially coated inkjet papers. Due to the time it takes to print and the cost of the ink cartridges, inkjets can really only be considered for colour proofing.

Other desktop printers

Bubblejet

Bubblejets work via a heating element, which causes droplets of ink contained in a series of fine nozzles to be propelled onto the paper. Print quality is not as good as inkjets.

Thermal Wax

These printers work by using a roll of colour ribbon containing each process colour. The paper is transported through the printer once for each colour. A print head, the whole width of the paper, containing many heating elements melts a dot of colour from the ribbon onto the paper repeating the process for each colour in the process. Although it produces glossy, bright colour, the disadvantage of thermal Wax printers is the cost of the colour ribbon which has to be replaced for each print and the paper which has to be specially coated for the best results.

Dye Sublimation

Dye Sublimation printers work by a process that determines the colour deposited by the amount of heat used on the inks. The result is high quality even from fairly low resolution images. The disadvantage lies in the high cost of consumables and the slow printing times.

There are new technologies being developed all the time for outputting images directly from a PC, though most print techniques such as large-format inkjet printing are designed for short run and one-off work. Many printers now use systems that allow for the printing plates to be created directly from the PC, speeding up the print process and allowing for last-minute editing.

Paper

The variety of paper available is enormous and has a huge effect on the quality of a finished presentation. The method of printing can often determine which papers will work well and which will not. Papers come in various finishes from rough to glossy and various weights and sizes. Here are just a few types of paper and a description of their uses:

Newsprint

This is the cheapest paper so-called because it used mainly in the newspaper industry. It is absorbent, but is slightly rough, tears easily and fades quickly.

Board Paper

This is standard commercial paper, which comes in a variety of weights and sizes.

Calendered paper

Smooth paper used mainly for magazines.

Art paper

Standard printing paper. It has a polished surface making it ideal for glossy magazines and covers.

Antique paper

Matt, rough paper useful for book printing.

Cartridge paper

Can be coated or uncoated, the coated type giving better print definition for halftones.

Paper Weight

This is measured in gsm (or grammes per square metre )

For example most writing paper is 80 – 100 gsm

Whrereas thin paper such as newsprint is 30 – 60 gsm

Paper Opacity

Some papers are not suitable for heavy duty printing or double-sided printing because of “show-through”. How transparent the paper is has to be taken into consideration before printing.

Paper size

The two main systems of paper sizes are the American and International Systems. The international system is represented by the following sizes:
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These sizes represent the finished, trimmed size of a document. For the purposes of printing bleeds, registration marks and trimming have to be allowed for, so there are extensions of the above paper sizes known as RA and SRA which allow for these.

	Size
	MM

	RA0
	860 x 1220

	RA1
	610 x 860

	RA2
	430 x 610

	SRA0
	900 x 1280

	SRA1
	640 x 900

	SRA2
	450 x 640


Imposition & Binding

Imposition is the process of ordering the pages to be printed in such a way that they will read correctly when trimmed and bound using the least amount of paper and ink. For very large numbers of documents, the savings in paper, ink and time are crucial, so good imposition is almost a science. An imposition of pages is known as a signature and here are a few examples:
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Four page signature
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Eight page signature
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The way in which a document is bound makes a huge difference to how it is used and perceived, so binding has to be one of the first considerations for multi-page document design. When all of the imposition and printing are complete, the pages are then collated and bound. There are several methods for binding:

Mechanical binding methods:

Ring Binding is one of the cheaper methods where binders are easily available in many forms with two or more rings. Their advantage is that they can hold a lot of paper and new sheets can easily be inserted. This method can be used without specialist equipment. The disadvantage is that the paper, unless supported, can tear and break free from the binder. Also, the inner margins must allow for holes to be punched.

Spiral Binding, again, is also one of the cheaper methods of binding where specialist equipment is not needed. The spirals can be made from metal or plastic and take various forms. Their advantage is that a document can be opened out flat and that they are fairly sturdy. The disadvantage is that they can be time-consuming to produce and that the metal spirals can sometimes fray if badly fitted. Also, the inner margins must allow for holes to be punched.

Saddle Stitch binding is a method where the pages are sewn along the centre-spread and then trimmed. One disadvantage is that an allowance has to be made in the design for “creep”, where, with many pages the inner pages creep further out than the outer pages, which means that the whole document must be trimmed.

Side Stitching is used where the document is too thick to be Saddle-stitched. The stitches are made through the side of the document. A cover is then added. The disadvantages are that the publication will no longer open out flat and that extra space has to be allowed in the design to accommodate that taken up by the stitching itself.

Perfect binding is one of the more specialised forms of binding, far sturdier than the other methods above. The pages are gathered, roughened on the spine edge, then glued, sometimes with a strip of gauze for strength. Then the cover is glued on and the whole publication trimmed.

Edition binding is the most traditional and expensive form of binding. The pages are gathered, and end papers glued to first and last pages. These are then stitched and trimmed. A strip of gauze is glued to the spine end for strength, the spine added, and the cover glued to the end papers.

Student Glossary

A

Acetate
A clear, cellulose sheet which can be used to overlay artwork on which other artwork or remarks can be placed.

Airbrush
A device, which uses compressed air to propel ink or paint through a variable fine nozzle to create artwork.

Alignment
To arrange text and objects so that they line up with each other horizontally or vertically.

Ampersand
The symbol “&”, which means “and”.

Application
A word to describe a computer software package which performs a specific task.

Ascender
The part of a letterform which sits above the main body of the text, for example b, d, h, k, l.

Asymmetrical

Letters or objects set in no apparent order or pattern.

B

Backup
A precautionary copy of a computer file or other item kept in case of accident.

Baseline
The imaginary line that runs along the base of the body of letters in a line of text.

Bevel
The effect of sloping edges on a two-dimensional object to make it resemble a three-dimensional object.

Bezier (curve)
The mathematical method of drawing curves and for representing text used in computer drawing applications.

Binary
The basis on which computers work. Anything which is made up of two parts for example 1&0, On & Off.

Binding
The process of glueing and covering the pages of a document or book.

Bit Depth
Describes the amount of options (colours) assigned to each dot in a bitmap image.

Bitmap


Describes a computer image made up of screen dots (pixels). 

Bitmapped Font
A computer typeface made up of dots which show on the screen as jagged edges.

Black Letter
Also known as Gothic or Old English, a style of handwriting made with broad-nibbed pens.

Body (text, copy)
The main text part of a document usually smaller than 14 Points in size.

Boot Disk

A disk, which can be used to start up a computer

Booting up

The process of starting a computer up.

BPI (Bits Per Inch). 
The intensity of dots used on a computer to describe an image.

Bromide

A photographic paper used to create high quality proofs.

Buffer
An area in computer memory used to store specific information when required, commonly used for printing data.


Bullet
An ornamental dot or other shape used to mark an item in a list or to add emphasis to a piece of text.

Byte
A group of eight bits, which also represents one character on a computer.

C

CAD


Abbreviation for Computer Aided Design.

CAM
Abbreviation for Computer Aided Manufacturing in which computers control the entire production process.

CADD


Abbreviation for Computer Aided Design and Draughting.

Calligraphy

The art of handwriting

Capitals

Often shortened to Caps and also known as Uppercase.

Caps Lock
The button on a keyboard which allows every letter typed to appear as capitals.

Caption
The text which explains an image.

CD ROM

Abbreviation for Compact Disk Read Only Memory.

Centre-Aligned
Text which is aligned around it's centre point.

CPU
Abbreviation for Central Processing Unit. The general term for the main processor in a computer.

Chapter Head
The title heading that appears on every page of or opening page of a book.

Character Count
The amount of letters, numbers, punctuation marks etc in a piece of text.

Character Set

The complete collection of all possible characters for a font.

Clip Art

Pictures which come with computer software

Composition
To process of arranging elements such as text and graphics in the most suitable and economical way.

Condensed Type
A narrower, more compact version of a typeface.

Copy
The name given to the main text in a publication. Also the command for making a duplicate of selected text or objects.

Copyfitting
The process of calculating the amount of space that text will take up in a publication and adjusting it to fit.

Cursor
The pointer or other graphic symbol which shows the current position on the screen.

D

Default
The values that are set when no other option is given.

Descender
Any part of a letterform which sits below the baseline.

Digital Image
Any image that has been converted into bits for use on a computer.

Dingbat
A font made up entirely of decorative symbols or images.

Disk, diskette
A flat magnetised plate used for storing computer data.

Disk Drive
A device used to spin a disk at high speed over a read / write head.

Display type
The name given to text which is used for headlines or for catching attention.

Download
Transferring information from one computer source to another.

DPI
Dots Per Inch – the term used to describe the resolution of an image, sometimes used to refer to screen images too.

Drop Cap
An initial capital in a paragraph which is made indent into the space of several lines of text.

E

Ellipsis
Three dots in a row used in punctuation to show the deliberate omission of further characters …

Extended type
A wider, expanded version of a typeface.

F

File
The name given to a collection of data stored under one name.

Flush Left/Right
describes text, which is perfectly aligned on one side.

Folio
Page number

Font
Collective name for every letter, number, symbol, accent, ligature, fraction and punctuation mark for a typeface at a particular size.

G

Galley
A proof of text before it is arranged on a page.

GUI
Graphic User Interface. The visual way that the user works with a computer, such as Windows™ 

Gutter
The space between columns.

H

Hairline
The thinnest possible line.

Halftone
The result of converting a continuous tone image, for example, a photograph into a series of black dots which imitate the tones.

Hanging Indent
Describes when the first line of a paragraph aligns to the margin, but the following lines are indented.

Hanging Punctuation
When items such as inverted commas are allowed to be positioned into the margins in order to keep the body of text aligned with the margins.

Hardcopy
A paper printout from the computer

Hardware
The mechanical and physical components of a computer system.

Headline
The title or main introductory text in a publication.

Hyphenation
The process of allowing a word which will not fit fully on a line to be split with a hyphen. In Desktop Publishing hyphenation can easily be controlled.

I

Icon
A graphical screen image used to represent a file, programme or folder on a computer screen.

Image Compression
The process of reducing a file’s storage size without necessarily decreasing it’s quality.

Imagesetter
A machine which produces high quality text and images on paper or film for commercial printing.

Indent
Where one or several lines of text are positioned a specific distance from the margins or main text.

Initialising
The process of preparing a disk for use on a computer. Also known as formatting.

Inkjet Printer
Computer printer (usually colour), which works by firing tiny dots of charged ink at the paper.

Input device
Any piece of hardware used to transfer data to a computer such as a mouse, keyboard or scanner.

Interface
The way that a computer communicates with a user or other device.

Italics
Slanted text which resembles handwriting. Often used for emphasis.

J

Justified Text
Text which has word spacing added so that it aligns to both edges of columns or margins.

K

Kerning
The process of adjusting the space between letters. Especially important in headlines.

Kerning Pairs
Specific pairs of letters which, because of their shape, require to have spacing between them adjusted e.g. Po, Pi, Pe, Ko, Te.

L

Landscape
Page orientation with the long edge at the bottom.

Leading
The addition of space between lines of text, so called, because in traditional typesetting, lead was used as a spacer.

Ligature
Where two or more characters are joined as one.

Line art
Art work which is made up entirely of black.

Lowercase
The small letters of the alphabet.

M

Margin
The unprinted space on the sides, top and bottom of a document.

Mb (Megabyte)
One million bytes, or 1,000 kilobytes.

Menu
On-screen display of options.

Modem
(Modulator / Demodulator). A device which connects data into signals, which can be sent along a phone line and back again.

Monospaced Font
A font in which all of the characters take up the same width.

Mouse
A device for recording and plotting the movement of the cursor on a computer monitor as well as for undertaking on-screen commands.

O

Oblique
Text which is slanted, but not italic.

OCR
(Optical Character Recognition) The ability to scan pages of text and digitally re-create them as editable text.

Online / Offline
When elements of a computer system are temporarily dis/connected to each other.

Orientation
The position of a page on screen.

Orphan
A word, or line, belonging to a following paragraph left on it’s own at the bottom of a page or column.

P

Paragraph Rules
Lines used to separate paragraphs of text.

Paste-up
The act of placing text, graphic and picture items on a page.

Pixel
(Picture Element) The smallest dot element on a computer screen.

Point
The traditional unit of type measurement equal to 1/72 inch or 12 Picas.

Portrait
Page orientation where short sizes are at the bottom.

R

RAM
Random Access Memory. Memory chips which are used temporarily when the computer is running. The more RAM available, the more programmes can be running at the same time.

Registration
The correct alignment of one image on top of another in printing.

Resolution
The relative clarity and sharpness of an image. The higher the resolution the greater the file size.

Reverse
Used to describe placing white text on a black or dark background.

ROM
Read Only Memory. The permanent memory in a computer which cannot be altered.

Runaround
Technique of setting text to follow the contour of an image or object.

S

Sans Serif
Meaning “without serifs”. Any typeface which does not have bars across the ends of letter strokes.

Scalable Typeface
Typeface which will enlarge to any size without loss of quality.

Scroll Bar
The bar at the edge of a window by which the contents can be moved up or down, right or left.

Serif
Any typeface which has bars crossing the ends of strokes such as this one.

Small caps
Capitals which match the x-height of a typeface.

Software
The coded non-physical part of a computer system which controls what the system does.

Spread
Two facing pages.

T

Tab
A keyboard character which causes the cursor to jump to the next point on a page, or to a specific point on a page set by the user.

Tracking
The average amount of space between characters in a word.

True Type
A font format, which generates a font at any size and at high quality depending on the printer.

U

Uppercase
The capital letters of a typeface.

Utilities
Software programmes for undertaking jobs such as file maintenance, virus scanning, backups and file recovery.

V

Vector Graphic
A graphic produced using a drawing programme in which the image is described using points, lines and curves. Vectors are generally able to be scaled without apparent loss of quality.

W

Weight
Describes the thickness of the strokes of a typeface.

White Space
The blank areas on a page which are not occupied by text, illustrations or colours.

Widow
A word or line belonging to a preceding paragraph, which is added to a new page or column.

Window
The graphic device on screen which organises and alows access to files, folders and applications.

WYSIWYG
“What You See Is What You Get”. The ability of computer monitors to simulate exactly the result of using software on screen.

X

X-height
The height of the body of letters excluding ascenders and descenders.

Suggested Tasks

Task 1

A good way to understand how pages are laid out and why grids are used is to analyse an existing piece of design. Take a page or a double-page spread from a magazine, newsletter, or other professional publication. Using a ruler and pen, draw lines through the page to mark where the margins lie, where the columns lie, where the pictures start on the page, where rules or boxes are located, and any other page elements including page numbers, headers and footers.

By the time you have finished you should be able to see a basic grid pattern emerging.

Now measure the distances from the edge and top of the pages of the elements as well as the size of boxes, pictures and other elements. Your task now is to input all of these values into your DTP package and imitate the various elements using coloured boxes for the pictures, and any piece of text for the body text. Try to recreate the headings and sub-headings making as close a match to the actual typeface as is possible.

Try this exercise as many times as you wish using different types of publication. Then try making your own publication using one of the grids.

Task 2

Select any three pictures, one piece of text (any text will do), and two typefaces. Using an A4 page layout invent a grid structure of columns and guides. Use that structure to arrange the elements on the page. Try several different arrangements printing out each time. Choose one and fine-tune it using headers, footers, leading, kerning, (if necessary), checking for hyphenation, widows & orphans. Print out again.

Task 3

Simple test of DTP terminology.

Describe each of the following terms:

Hyphenation

X-height

Baseline

Bitmap font

Facing Pages

Colour Separations

Snap to Guides

Spot colour

Handles

