Darkroom
A light tight area used for processing films and for printing and processing papers; also for loading and unloading film holders and some cameras. For image purist, the cycle of photograph is not complete if the darkroom process is not handled personally.
Part 1: Why do it?
If you have an interest in taking black and white pictures - and most photographers do then it is worth learning how to develop black and white film. For many photographers, black and white is still the most exciting way of working in photography - and most of the really great pictures that stick in our mind are in black and white.

Black and white simplifies the scene and can concentrate our attention on what is happening, while colour often distracts. Black and white allows the photographer more control both in taking the picture and also in producing the print. You can more easily use shape, line, texture, form and tone to manipulate the picture and the viewer without the often-contradictory message of colour. 

Of course there are many photographs were colour plays a vital part, where there would be no picture without the colour. But in general, photographers have to find the colour and work with it, while black and white allows more creative freedom:

Black and white is a medium; colour is a process.
There are several ways you can start to take control of your black and white photography, but one aspect is in the developing and printing. In colour processing you want a lab that is clean and reliable and monitors it's processing to be as close as possible to the manufacturer set standard. If you simply hand over your exposed black and white film to an anonymous lab - however well run - you are missing out in several ways. Good pro labs will of course work with the photographer both in developing and printing to get the results he/she wants - but at a price.

The two main reasons I develop all my own black and white film are quality and control, but as a side order you can add convenience, cost and speed. This morning I've got 8 rolls drying as I write, processed exactly as I want them, in less time than it would have taken me to get to the nearest lab I would trust with my work - let alone the second visit to pick up the results a couple of hours later. Not counting the time saving, it has cost me less than a tenth of what I would have paid a decent lab.

Processing your own film enables you to choose a developer that gives the balance of results you want - whether you make your choice for finer grain, better sharpness or more pleasing tonality. I've been able to get the contrast I wanted by adjusting the development time. I can 'push' or 'pull' film as I want, to alter the EI; by changing the developer I use (often the best choice) or by altering developing time or both. Mass black and white processing puts film through standard soups for standard times. Even good labs only allow a limited choice of developer and possibly follow your instructions as to times.

One good reason for using a professional lab for any commercial work may be insurance. Unlike amateur labs, where the insurance generally only covers the replacement of materials, professional labs will normally cover the whole cost of the shoot (though make sure you read the small print, as always with insurance.) If you ruin a film from a job in processing, do you have any insurance that would cover it?

Part 2: What you need
The major piece of equipment you need is a developing tank. A universal tank will allow you to develop either 120 or 35mm film. (I won't deal with sheet film here, as this is most readily developed in trays in a darkroom or rotary processors, though developing tanks are available.) Normal tanks are loaded in total darkness, but once the lid is put on they can then be handled in daylight. Some people prefer stainless steel tanks, but those made of black plastic are easier for beginners to work with - and I use them for all my work. 

The tank comes with a black lid that has a hole to allow chemicals to be poured in or out. There is a light trap with this hole leading into a hollow black centre column so that no light can enter. The film is held on a white or translucent plastic spiral that fits onto the centre column. Tanks also normally have a second lid that fits over the first so you can agitate the solution by turning the tank upside down without spillage. Some also come with a special stick to enable agitation by twirling the spirals round.

You will also need at least two accurate measures, a small (50ml) one to measure out concentrated developers, and a larger (300 or 600ml) for measuring water. A reasonably accurate thermometer - either a spirit thermometer or a more expensive digital one is also essential. You can use old plastic bottles as containers - make sure you label them clearly and store them away from food etc. I find a plastic bucket and a large plastic bowl useful too. 

Most films are in cassettes with crimped on ends and need a bottle opener (or special cassette opener) to remove the ends. Don't use anything with sharp edges or you will remove your fingers as well. A gadget called a 'film picker' is also hand - it enables you to pull the end of the film out through the cassette lips. My advice to all photographers is always to wind the film into the cassette when you have finished taking pictures - if you don't, however careful you are there will be a time when you put an exposed film through your camera - and it is almost bound to be on an important job when you are under stress.

The last equipment you will require is a piece of string as a line to hang film from where it will not be disturbed. Find a place where there is little dust and no chance of the film being splashed. While film is drying it will naturally bend and buckle as it loses moisture. It is also sticky and needs to be given a few inches of space around it or it may stick to walls or other films etc. I hang films from a length of tough plastic string tied between two shelves a couple of inches out from the wall. You can buy special film hanging clips, but I use normal sprung plastic laundry pegs - one to hold the film on the line and a second to weight the end while drying.

You also need to consider disposal of the processing chemicals. If you are on mains drainage and only processing a few of your own films, in most places pouring these down the sink will probably present few problems, although manu authorities are tightening their controls. If you move to larger scale processing, you will certainly need to consult with the relevant authorities locally, and it may become worthwhile to consider silver recovery from fixer. Do not allow process chemicals to go into septic tanks; you will almost certainly need to use a storage drum and have this dealt with separately by a disposal company. 

Part 3: Chemicals
You should take normal precautions for handling chemicals when handling photo chemicals: 

· Store all chemicals in a secure place, locked away if they are in an area to which children have access. 
· Work over a sink, draining board or other similar area that can be washed down after use.
· Wear safety glasses to protect your eyes against splashes (rinse with copious amounts of water if you do get any splashes on eyes or skin.)
· Wear gloves to protect your hands, especially when handling developer concentrates. 

· Wear a lab coat or old shirt etc over clothing as chemicals can stain permanently. 
· Read the labels on all products and abide by any safety precautions stated. 

· Always work in a well-ventilated area. 

· Wash your hands after using chemicals 

· Do not eat, drink or smoke when using chemicals 

· Seek medical advice if you feel unwell after using chemicals - take the bottle with the label with you. 

Don't let this long list put you off. If you are in normal health behave sensibly there is little danger, although it might be unwise to handle chemical solutions if you know you are at high medical risk, for example if you suffer from asthma, suffer from allergies or are pregnant. 

Choose a film developer that is used on a 'one-shot' basis, at least for developing your first few films. The Paterson range of developers, including Aculux and FX-39, are particularly convenient, supplied as stock solutions that keep well unopened and are diluted 1+9 for use, making both measuring and arithmetic easy, reducing the possibility of error. Others with similar ease of use include Fotospeed FD10, Edwal FG-7 , Tetenal Ultrafin Liquid and Sprint Standard B&W film developer. Avoid developers intended for reuse, or those that are diluted by large factors such as 1+30 or more, as these make life trickier.

For many photographers, the search for the ideal developer has become like the quest for the 'Holy Grail'. Some will defend their own choice - Rodinal or HC-110 more vociferously than their honour. In truth, the differences between developers are relatively minor, and though they do have an effect on the final print, they will never turn a failure into success.

There is no particular advantage in using a developer made by the film manufacturer, and manufacturer's recommendations are seldom entirely trustworthy - it is difficult to find one that suggests using a competitor's product! Kodak for many years kept the fact that D76 gave better results with their T-Max films than T-Max developer a closely guarded secret, though the information was in their publications if you dug deep enough. 

There are differences - some developers give tighter grain, some smoother. Some give a speed increase, some need more exposure but give less grain; some give greater sharpness and so on. When you are starting to develop your films I think the most important characteristics are ease of use, and a good general purpose fine-grain film developer is a good start.

Make up your developer shortly before you intend to process film, following the manufacturers instructions. Look on the tank instructions to find the volume you need Jobo tanks are designed to be used either by hand or in a rotary processor, and are marked with the volume required for each method. For normal hand processing use the amount stated for 'inversion agitation.' You can use rotary processing by hand, either by rolling the drum on a flat surface or making a set of rollers for your tank, but the real advantages of using a mechanical rotary processor are its consistency and ease of use. Rotary processing cuts the volumes of solutions needed to one half.

For developers that are highly diluted, start by mixing hot and cold water to get the temperature at 20º Celsius (68ºF) within half a degree or less 'tempered' water. A bucket is handy for this. Use this for making up the developer and also for rinses. In hot weather you can process at higher temperatures, but it is often easier simply to cool down a bottle or two of water in the fridge.

A solution called 'stop bath' used to be recommended for use after film development, but it is not necessary (or any advantage) with modern films. I've been using tempered water for rinsing - at least 3 times the tank volume for years without problems. 

If you decide to use stop bath, you might want to use and 'odourless' one based on citric acid rather than the cheaper and more common acetic acid, as this has a pungent and distinctive vinegar smell which can upset some people. You should also use one which has a dye indicator; this is yellow when the solution is usable and when the colour changes it should be discarded. (It may go purple, but sometimes the solution becomes colorless or even orange due to developer oxidation products.) Stopbath should last for quite a few films per litre, but its life depends on how well your tank drains off the developer before you use it.

You can use rapid fixer from any manufacturer for film fixing - there are few significant differences. There are some more expensive 'odourless' fixers which you may want to use if you are processing at home, though I've never bothered. Some people are very sensitive to the fumes from fixer, and these should help them. You do not need a 'hardening fixer'.

Finally you need a wetting agent, and I'd advice using one made for photographic film and paper. A small bottle will go a long way and the cost per film is low.

You can keep everything at the right temperature while you load film by standing the bottles in a bowl of water at 20 degrees.

Part 4: Loading film
Practice on a scrap film (perhaps one of those free ones some processors like to give you!). There are 3 things you need to be able to do in absolute darkness - get the film from the cassette, load it onto the spiral and get the spiral shut away in the tank. 

Read the loading sequence below and then start practising using your scrap film. First, simply learn to pick up the spiral, find the start of the track, and place your fingers correctly. Do it with eyes open, then with your eyes closed. Then practice putting the spiral onto the centre column and into the tank and putting the lid on, again until you can do it without looking. Finally practice loading the scrap film onto the spiral. When you can do everything with your eyes closed, take all the equipment into your dark room or changing bag and make sure you can do it there. 

Always start by gather together everything you need: 

· film to load (for 35mm, retrieve the end with the film picker) 

· cassette opener (for 35mm) 

· scissors 

· spiral - must be absolutely dry - use a hair dryer if in doubt 

· tank, including lid and centre column.

If you use a changing bag, these will all fit in. Otherwise lay them out on a surface in front of you.

Never touch the emulsion side of the film (the inside of the curl); hold the film by the edges. Make sure your hands and all the equipment is bone dry - even the slightest trace of moisture will make the film stick on loading. Dry spirals with a hair drier or fan heater if they have been used in the last day or so.

For 35mm
1. With the light on, cut off the narrower part of the film leader squarely across the film, then remove the two corners.

2. Check you have everything you need and know where it is on the bench in front of you, then switch off the light (except when practising).

3. Use the cassette opener (or bottle top remover) to take one end off from the cassette and remove the film, still rolled up tightly, holding it in your right hand

4. Hold the spiral in your left hand, as shown, with one finger over the entry point to the spiral on each side of the reel (twist the reel so these are level).

5. Hold the film roll in the palm of your right hand and draw the end out between thumb and first finger with an inch or so protruding - a very slight pressure will keep this sticking out fairly flat.

6. 6. Move the fingers of your two hands together so that the film gets pushed into the opening of the spiral, then move your right hand back slightly and push more in. Once you have pushed the first few inches in, you may like to use the 'self-loading' mechanism - most spirals will load automatically if you twist the two parts back and forward. However it is much faster just to keep on pushing the film on. If it sticks, try the backwards/forwards method. When you are pushing the film, keep it slightly 'pinched' so it fits on easily and keep the roll of remaining film coiled in the palm of your hand and it will not kink or form 'crescent' marks. On a Jobo spiral, my little finger fits into the slight depression in the spiral so it can feel the film going round the spiral.

7. When you get to the end of the film, either carefully tear it from its central sprocket or use scissors. With films that use tape you can peel the tape. Some film has no tape, but a specially cut end, which can be removed without tearing, but I've never managed this in the dark. Little bits of tape that are left on the film can stick elsewhere in processing, so I prefer films that don't use tape.

8. Put the spiral onto the centre column, put them into the tank, push the spiral down to the bottom, fit the lid (practice this some can be messed up easily).

9. Check your bench area for any film, spirals or other things that should not be there. Check the lid is fixed on firmly. Only then switch on the light.

Roll Film differences
For roll film, you don't need the cassette opener or the scissors (unless things go wrong). The only real difference from 35mm - apart from setting the spiral wider - is in how you remove the film from the exposed roll. 

In the dark, pull off the gummed paper you stuck the film down with. Hold the film in your left hand and pull the end into your right hand, holding the two hands close together. Roll the paper backing up between thumb and finger of your right hand, and when you get to the film, with perhaps a little persuasion it will roll itself up in the palm of your right hand. When you get to the taped end of the film, grip the top corner of the film firmly and tear it from the backing paper. Keep the tightly rolled film in your right hand and throw the backing paper away.

Load the film holding the spiral and film in the same way as 35mm, except you may find you need to use the thumb and second finger of your right hand. Again use the rolled film as a way of keeping the end that is poking out flat. It is a trickier to get it started in the spiral - I usually need to pull it in at top and bottom holding it between thumb and first finger - don't worry about finger marks on the first inch of film - there shouldn't be an image there. Make sure it feeds properly into the spiral at both edges; it can jump into the next turn of the spiral if you are not careful. You also need to push it on in shorter and smoother movements than with 35mm to avoid 'crescents', as the film is thinner. 

Once the film is completely on the spiral, you can gently hold it and rotate the spiral to get it to the middle of the spiral so you can then load a second 120 film. Jobo spirals (and perhaps some others) come with a small red peg that can be pushed in after loading one 120 film to lock the spiral so a second film can be loaded without any danger of overlap. 

Part 5: Development - step by step
Third party developers come with developing times for all common films. If you use a developer from one of the major manufactures it may only give times for processing its own materials. If this is the case and you are using other films, you can check on the web for suitable developing times. If you can't find one for the film you are using, simply use the time for a similar film - it will almost certainly give usable - if possibly not optimum - results. For films such as T-Max and Delta, development times generally depend less on film speed than with 'conventional' emulsions, where the development times generally increased significantly with film speed.

Don't worry if you look up developing times in 3 places for your film/developer combination and find three different times. Different photographers like different negatives. Unless you have a good reason otherwise, simply take the middle one or average them. With experience you will adjust development times (and EI) to suit your own equipment and methods. But be warned; some amateur photographers spend so long testing and optimising their developing times that they never actually get round to taking pictures! We would all like perfect negs, but some of the best pictures have been taken on film that has received far from optimum exposure and development.

Load your films, make sure you have all your solutions made up and at the correct temperature (normally 20ºC/68ºF) and you are ready to start. You will also need a clock or timer - a stopwatch or a kitchen timer serve well, although you can buy special photographic timers. Make sure you have the waterproof lid for your tank handy, as well as some water at process temperature.

Work on a surface where a few drips won't matter- preferably a draining board or sink. The 'water-tight' tank lid seldom is, certainly not after much use..

1. Pour the measured developer into your tank. As you pour in the last drops, start timing. Give the tank a couple of sharp taps on the bench (not hard enough to break it) to dislodge any air bubbles, put on the waterproof lid.

2. Putting a finger on the lid just in case, rotate the tank until it is upside down, hold it there for a second or so while solution flows down inside it, then turn it back to an upright position. Repeat. This is two inversions, and should take in all about 6-8 seconds

3. Give two inversions every 30 seconds until 20 seconds before the development time is complete.

4. Pour the used developer out down the drain, then pour tempered water into the tank. With practice this will be complete just as the timer rings to show development time is finished.

5. Give three inversions, then empty the water down the sink. You can use stopbath here in place of water - if so, return it to its bottle after 30 seconds and omit step 6.
6. Refill with water and repeat step 5. Then do it a third time.

7. Pour in the fixer. Invert continuously for the first thirty seconds, then a couple of inversions every half minute until 5 minutes is up. (T-Max films need the full 5 minutes, most others will fix more quickly, but 5 minutes won't hurt them.)

8. Return the fixer to its bottle, mark with a tick (if there are 10, pour it down the sink.)

9. Fill with tempered water, agitate for 30s, tip away. Fixer Check: This shouldn't be needed unless you work in a communal darkroom and share fixer with others or have lost count. Lift the spiral from the tank and look at the film on the spiral - perhaps pull the first inch or two out carefully. Check it is clear in the areas between the frames and around the sprocket holes and there is no trace of 'milkiness'. If it is not clear, return to step 7 using fresh fixer. 

10. Washing is extremely important, and needs to be thorough. If your water is at roughly 20C you can wash in running water, but this uses large volumes. After two or three 30s changes you can move to changes of water every 2 minutes, and after a few of these, to every 5 minutes. Wash for a minimum of 20 minutes using at least ten complete changes of water. No harm will come to film if wash times are extended to several hours, though there is no benefit either. If water is in short supply, consider the use of Kodak Hypo Clearing Agent (KHCA) or other wash aid and read the instructions.

11. Give your film a final rinse in a dilute detergent solution. You can use products made for washing dishes or play safe by using specially packaged and more expensive photographic detergents. I use one that also claims to be 'anti-static'. Use the number of drops or volume per litre recommended in the instructions. Pour this solution into the tank, agitate a few times then leave to stand for a minute. Empty down the sink.

12. Pull the film carefully from the wet spiral (you may need to pinch it slightly by the edges to start it coming off. Hold firmly by one end and pull between the first and second fingers of your left hand to remove some of the surface moisture. For 35mm you need to remove water from the sprocket holes, which you can do by holding the film at arm's length and 'snapping' it a few times - but don't make the pull hard enough to actually snap the film!

If you find you have problems with 'drying marks' - sediment left on the dry negatives, you can solve this either by using a small square of chamois leather (I wash this out in the final rinse after this has been used, then squeeze out all moisture I can) making sure you only wipe the film base (shiny) side of the film, or by making up the final rinse using distilled or de-ionised water. If you use distilled water, you will probably want to save the final rinse to use on several films to cut down costs.

Make sure your film is not disturbed, splashed or sprinkled with dust in the couple of hours it takes to dry. You can buy (or make) film dryers that will dry film using warm air in around 10 minutes.

With 35mm films, I bend the exposed leader over the string, then peg it firmly to the film with a sprung plastic laundry peg. Check your pegs grip the film firmly - some don't. I also have some stainless steel clips that do the same job - don't use clips that will rust. There are clips made specially for the purpose available from darkroom suppliers which do the job well but offer no real advantage. You need a second peg or clip on the bottom of the film to ensure it dries without a curl; those specially made for the purpose usually are quite heavy, but this does not appear to be necessary with modern films.

Use plastic filing sheets to store your film, cutting them into strips of six. Use sharp scissors in good light and make a single straight cut along the gap between the frames. Most filing sheets will store 7 strips of 6 negatives, so they will take a full 35mm film including the extra frame or two you will normally get. 
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