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A. PLANNING PHASE

1. Starting out

The handout “flowchart.pdf” shows the tasks and dependencies of a typical lighting design. Print a copy and mark off each task as it’s accomplished (or discarded) to avoid forgetting to do something.

First, agree on a budget with the technical director, preferably based on similar productions in the same space. Get copies of the rehearsal schedule, contact list, and script or score. Read the show once through (and/or watch a video if you have one) without a pencil. Then read it at least once more taking notes by page number of anything that might affect the lighting, whether stated or implied. Make sure that the performing space is scheduled for lighting hang and focus.
2. Document the performing space

If you’re designing in an unfamiliar space, get copies of the stage plan, elevation, and equipment inventory from the venue, performing company, or a previous designer. If none are available, make a visit with tape measure, pencil, and paper to prepare your own plans and inventory. Even if you have trusted documents, it’s worthwhile to visit the space to actually see the lighting positions and record any additions or changes, particularly to the inventory. Update the documents to reflect any changes.
Your plan and elevation should show the architecture, performing space, entrances, lighting positions, fixed circuits, etc. Your inventory should indicate the quantity, type, size, wattage, working condition, etc. of every lighting instrument, cable, adapter, frame, and accessory available to you. 

In a space where all lighting positions are the same height (such as La Sala), you can often dispense with the elevation drawing. In other performing spaces, the elevation is necessary to measure and compute light throw distances, spreads, and intensities.



You can use a pencil and template or a computer drafting program. Computer drafting is highly recommended: it allows easy additions and changes without tedious erasing and redrawing, plus the ability to assign things to layers that can be turned on and off. I use Microsoft Visio for the plot. Many designers use Vectorworks Spotlight, others use AutoCAD. It is sometimes possible to transfer data among these applications, for example importing the set design from AutoCAD into Visio.

We typically draw the plot at 1:48 scale (1” represents 4’) on a C-size (17” x 22”) piece of paper, but 1:24 scale is also popular; it allows more room for annotation and shows more detail at the expense of a larger piece of paper. Avoid other intermediate scales; they will make it difficult to measure cable lengths and throw distances. Since a typical light plot is larger than a letter-size piece of paper, find a copy shop or a friend with a large-format printer or plotter to avoid having to tape sheets together.

3. Conferences with other staff

Confer with the stage director, maybe other production staff members, to discuss the style and staging of the production (concept.doc). Some of this information may not be relevant to lighting, but it does mark down the director’s desires for lighting and can serve as a reference during design.

Confer with the technical staff, particularly the set, props, and costume designers. Request swatches of costume fabrics. Find out plans for costume colors, hats, large or reflective or practical illuminated props, set changes, stage entrances, anything that will affect the lighting design. Get a scale copy of the set plan from the set designer, preferably drawn to the same scale as your plot. If it’s an electronic copy that can be pasted or imported into your electronic plot, that will save a good deal of time. Otherwise, trace the set onto your stage plan and elevation.

This is a good time to make a blocking form (piratesblocking.pdf), showing two copies of the stage and set plan on one side of a letter-size sheet of paper. This is best done by reducing, cutting, & pasting – either physically, or on the computer. Make 100 copies of the form for use in recording the locations and movements of actors on the stage during rehearsals.

B. DESIGN PHASE

1. Start design
A “system” is a group of similar lighting instruments with a similar purpose. It could be a set of frontlights with the same color and direction, or it could be a row of strips to light the cyc, or it could be a single special.

To start your design, create a wish list of possible desired lighting systems (piratessystems.xls). You can use this Excel file as a base for your own list; it is part of a complete consistent set of lighting paperwork for MITG&SP’s recent production of “The Pirates of Penzance”, available on the Website mentioned near the top of this handout. The “systems” format allows accumulation of totals for instruments, dimmers, channels, and watts as you are designing, so you’ll know when you’re approaching a limit. When all the information is filled in, this serves as a one-page description of the lighting design.

Based on what you know about the production and the performing space, make a list of each lighting system that you think could be useful in your design. Put in frontlights, backlights, sidelights, footlights, cyclorama or scenery lighting, specials, and clericals (offstage lighting not involved in the onstage production, such as houselights, conductor light, “intermission” gobo, etc.).

Run down the list and refine your systems. For example, decide how many frontlight systems you want based on the shape of the performing space and the need for changes in time-of-day or location. If you already know that you will be using your scoops as houselights or your strips to light the cyc, put them in the appropriate column. Fill in whatever wattage and quantity information that you know. It’s OK to guess, and it’s OK to have lots of blank spaces at this point.

Prioritize your systems list, most important systems at the top. This usually means that frontlight systems are first, followed by cyc lighting, backlight, sidelight... on down to specials and clericals. This allows easy cutting of systems once you run into a limitation.
2. Instrument selection
In an unfamiliar space, look at a previous successful design or confer with a previous designer for hints on what instruments to use where. Lacking that, look at the inventory; you’re likely to need lots of instruments for frontlights as a start, so check what’s plentiful and see how it performs as a frontlight. Frontlight for facial visibility is usually the first priority of a theatrical lighting design.

Take a guess at dividing the acting space into lighting areas for frontlight. Decide if it’s important in this production for downstage center to be in the middle of an area rather than in a cusp. A good place to start is with adjacent 8’ (2,4 m) diameter circles in a honeycomb pattern. Egg-crate pattern is also popular and will work, but the cusps are larger and blending is not as even. As you evaluate candidate instruments, adjust the area sizes and count to match the instruments available. You can use the same area sizes and pattern for frontlights, backlights, and sidelights; or you can use different sizes or patterns for each.
Instrument selection is an iterative process. Start with the most important system on your wish list. Select a candidate instrument from the inventory (or rental equipment list) that looks promising for the job you want to accomplish. Draw it in pencil on your plot and measure the throw distance and drop to the desired target. Use a spreadsheet (piratesphoto.xls) to determine how big and how bright a spot you get from a particular instrument in a particular situation. Based on the results, refine your choice of instrument or hanging location to get the size and brightness you want. Then go back and correct it on the plot and verify it with the spreadsheet.

Fill in the information about the instruments you chose on the wish list and remove them from the available inventory. Go on to the next priority system in the wish list, and select the instruments for that. And so on until you run out of instruments, or dimmers, or watts, or items on the wish list!

3. Technical Design

The piratesplan.pdf handout shows some more-or-less standard symbols for a number of popular instruments, although different designers can and do use different symbols depending on their needs. Choose instruments for each desired light source based on the requirements: sharp/soft focus, gobo, cutoff, spread vs. throw, intensity, gel transmission, target area, direction and angle, hanging positions. Determine the ideal location for each instrument, then place it in a nearby practical hanging location on the plot.
Make a preliminary list of the equipment required by hanging position (piratesequip.xls). Show where each piece of equipment comes from and where it’s used. Check if the desired instruments can be supplied from inventory, or rented within budget; check if there are enough circuits and dimmers for everything. Move, trim, alter, twofer, repatch, drop desired effects, borrow or rent until it fits. Compromise is inevitable.
Make a preliminary hookup (pirateshookup.pdf). I use Lightwright for the hookup; it’s a lighting-aware database program, although any spreadsheet program can do the job. You can also use a pencil and graph paper for a small show. Check loading (watts per dimmer), and number of dimmers available. Arrange patching or optimize again until it fits.
Calculate cable lengths for each circuit (easily done if the light plot is exactly to scale); compare to the inventory, optimize again, rent as required.

4. Documentation

Lightdoc.txt is a list of documents typically required for a lighting design, while plotchek.txt is a checklist for creating light plots and sections (elevations). It may seem like there’s way too much paperwork, but a lighting design (like an engineering design) represents the plans for building a product, even if we’re only going to build one copy. Working out the problems on paper beforehand minimizes the need for changes in the performing space when time is short.

Make the final lighting plot, showing: architecture, stage, set, acting areas, all instruments, instrument numbers, purposes, dimmer or circuit or channel number as space allows, cable lengths, cable drops, etc. It should be large enough to be legible by the crew for hanging. If you use a computer drawing program, you can print enlarged copies of the plot for use during hanging.
A cheat sheet (included in pirateshookup.pdf) reduces the complexity of the hookup to a simple list of systems and channels. You can also draw a “magic sheet”, a simplified plot showing acting areas, directions of light, colors, and channel numbers. This may save time in setting up and modifying cues by avoiding the need to refer to a myriad of lists, but may not be necessary if channels are arranged logically enough to remember. Sometimes all you need is a strip of console tape on the control board or monitor showing the purposes of each channel.
Instrument schedule, channel hookup, and dimmer hookup (pirateshookup.pdf) show the light plot information in tabular form. They contain the same information arranged differently. The instrument schedule is useful for hanging, dimmer hookup is useful for patching, and channel hookup is useful for writing cues.
Complete the equipment list (piratesequip.xls) with cables, adapters, accessories, mounting items, etc. Include items that may not show on plot or hookup such as sidearms, barndoors, etc. Break down the equipment by source (own, borrow, rent). Make a note for each piece of equipment that needs to be purchased, built, modified, or repaired.
Make a gel cutting list and a gobo list showing gobo pattern numbers, gel numbers and cut sizes, special notes. Lightwright will do this for you (piratescolor.pdf, piratesgobo.pdf), or you can make separate lists.

C. REHEARSAL PHASE
1. Order equipment and materials
Make rental and purchase orders (piratesexpend.xls), and a budget (piratesreimb.pdf) showing all lighting expenses. Calculate rental cost, estimate cost of gels, gobos, and incidental supplies (tape, tie line, batteries, lamps, fuses, etc.); update figures as money is spent. If you’re renting, allow some extra cable and adapters. Arrange the rental order at least two weeks before the show to give you time to look elsewhere if something you need isn’t available.
Buy or build any equipment that you need, including practical props and homemade gobos. Repair or replace any equipment in your inventory that is in questionable condition.

2. Take blocking notes

Attend rehearsals once large blocks of the show are being run, and the actors are relatively familiar with their blocking. Use your blocking forms to record entrances, exits, positions and movements of leads and ensemble as the show evolves, hot spots for action, potential lighting ideas that occur to you during rehearsals, etc.
3. Make cue description list

Make a list of preliminary cue descriptions (piratescuedesc.xls). Referring to your blocking notes, make good guesses of when cues will occur, which systems and colors will be used in each cue, and whether they will be bright, moderate, or dim, for use as guidance in writing the actual cues.

We find that numbering a cue after the page number, with decimals added as required for links or multiple cues on a page (rather than numbering cues strictly sequentially), results in minimum confusion during running of the show.

Mark up the script in pencil with the locations and numbers of all board cues, effects, and followspot cues. Check your cues with the director if there’s time, to minimize the need for late major changes.
Your cue description sheet will become the cue sheet for running the show. The stage manager and board operator will require identical copies. Make any other cue sheets that might be required for followspot operators, deck electricians, etc.
D. HANGING PHASE
1. Staffing requirements
Crew must be recruited and scheduled for put-in, rehearsals, and performances. Hanging requires the largest crew; parallel work is limited only by access to hanging locations. Focusing requires two or three people including the designer or assistant designer. Running the show requires 1 person on the control board, 1 per followspot or special effect, 1 for onstage effects or patching.
In the best case, there would be a separate lighting designer (responsible for the design), master electrician (responsible for the implementation), and board operator (responsible for running the show), with excellent communications among the three. The responsibilities don’t overlap much in time, so these positions can be combined and one person could do all three jobs. Communication difficulties are minimized, but burnout is likely!
Submit staff and crew names to the program designer as early as possible, along with any thanks for borrowed equipment. Light hanging crew names are usually the last ones recruited, so make sure there’s time to submit them before the deadline. Proofread this material when ready.
2. The Well-Equipped Lighting Designer

Measuring instruments: Volt-ohm meter (analog or digital), GAMCheck tester, neon outlet tester, tape measure, gel swatch books.
Tools: Adjustable 6" or 8" (crescent) wrench, Stage pin splitter, vise-grips, long-nose pliers, diagonal wire cutters, wire strippers, crimping tool, regular screwdriver, narrow-blade screwdriver, Phillips screwdriver, X-acto knife, pocket knife, Leatherman tool, scissors, soldering iron, flashlight, Edison 3 to 2 prong adapter.
Supplies: Tie line, gaffer tape, console tape, several colors vinyl electrical tape, solder, WD-40, dry graphite lubricant, emery cloth, lens tissue, rubbing alcohol, brass brads, replacement lamps, sockets, pin connectors, lugs.
Marking materials: Tags, magic marker, Sharpies, white china marker, pencil, eraser, lighting template.
Clothing: Clean cotton gloves, pockets, belt loop with short length of lash cord for wrench (drop protection), non-slip shoes.

3. Pickup, Load-in and Checkout

Count the equipment in the space against the inventory; you may prefer to strip everything to the deck first. Pickup rental and borrowed equipment or have it delivered; count everything on arrival.
Check that every instrument works, preferably using a dimmer; if there’s time, do electrical and mechanical checks and maintenance on each instrument. Inspect each piece of cable for obvious connection problems, electrical-test it with GAMCheck, meter or neon tester if time. Repair problems on the spot, or tag defective equipment and arrange for substitutes.
4. Hang and Color
Hang all the instruments, string all the cable, cut and frame and install the gel and gobos, set up any floor equipment.
Follow guidelines for safe use of clamps (handout “basics.doc”). Push ellipsoidal shutters in and tighten adjustments before hanging to prevent damage; pull shutters out after hanging to prevent shutter burn. Put a safety wire on everything: through the yoke, around the pipe, and clipped to itself. Aim the instrument in roughly the right direction with the gel holder opening up so the gel won’t fall out. Install the correct gel, gobo, donut (inside gel), barn door/tophat (outside gel) in each instrument. With the power off, patch each instrument into the proper circuit. Tie cable to the pipes using tie line, twice around the pipe and tied in a bow. Don’t ever use tape, tie square knots, thread cable through pipe hangers, or wrap cable around and around the pipe since all of that slows down both hanging and strike considerably.
Tape down floor equipment and cables, identify with glow tape to prevent tipping and tripping. Check that instruments or mountings do not interfere with curtain or scenery movement.
 


5. Patching
Connect each circuit/dimmer to the proper channel for the show, either physically using patch cables and/or virtually using the soft-patch screen of the console. Bring up each channel to check each circuit and its instrument(s). If there are patch cues necessary, run them to ensure that the proper circuits change. Correct the actual patching or the patch list and cues until they agree.
Debug problems with a GAMCheck, meter, test light, or neon tester, starting at the dimmer: the circuit breaker may be tripped due to overload, overheat, or short circuit. Clean corroded stage pin plugs with emery cloth, split with a pinsplitter or pocket knife. Reconnect and tape loose plugs; replace or repair faulty cables or connectors; replace burned-out lamps.

6. Focus

Once the instruments are hung, patched, and checked, and once enough of the set is installed, you can fine-focus everything. Mark the center of each lighting focus area in tape on the stage. Ideally, have someone stand on stage as a target. The designer views from the audience while a crew member at the hanging position adjusts the instrument for desired direction, coverage, sharpness, cutoffs, pattern, etc. Headphones may help.

You may focus with the gels, gobos etc. in or out: it’s easier to find the beam if they’re out, but it looks closer to the actual result if they’re left in. It helps to have all instruments of a single color on at the same time to minimize blending problems; that’s best done after you patch the console. Frost gels may be used to solve blending difficulties. You may need to do some iteration before a wash converges without dark spots, especially if you neglected to allow sufficient overlap of adjacent areas during the design!
Alternatives if you don’t have that many people: a target person stands on stage, and the designer focuses (distortion of viewing angles viewing from the instrument location); or the designer stands on stage in the beam and looks for the centered filament image while the crew member focuses (hard on the designer’s eyes, can't see cutoffs or blending); or the designer stands on stage with back to the instrument and looks at his or her shadow in the spot (takes practice). The worst case is when there’s nobody else around; the lone designer focuses the beam on the floor or a chair, trying to account for the height difference.


      


E. CUEING PHASE
1. Write Cues
The cue descriptions should have designer's best guesses of rough intensity for each system in each cue. Setup each cue preferably with people on stage (carpenters or painters are fine), adjust each channel for the desired look, then record each cue in memory (or on a paper cue sheet for a manual control board). Writing the cues in sequential order is usually the quickest and least error-prone way to proceed, building each cue on the previous look.

Cue writing is best done outside of a rehearsal if possible, to allow time for optimizing and recording without holding up the cast. You may have to combine this step with the next one if there’s insufficient time (the usual case if you don’t plan ahead).

2. Find and Fix Problems

Run each cue during a technical rehearsal to check the interaction of the lighting with the rest of the production; note any problems such as incorrect focus, poor blending (dark spots), inadequate visibility, actors out of the light, incorrect level or emphasis, shadows, spill on curtains or scenery, color mismatch, incorrect timing or duration of cues, distracting effects, flare in the audience's eyes, anything else that looks wrong or could be better.
Correct problems by refocusing, moving, or adding instruments; adjusting levels or timing, adding or deleting cues; changing gels or adding frost or silk; adding tophats, barn doors, or blackwrap foil. Update the script and cues.
F. PERFORMANCE PHASE
1. Run Dress Rehearsals and Performances

By show time, the lighting design should be a series of numbers in the score and in the console’s memory (or on paper), almost a mechanical procedure to be run with minimal artistic decisions (other than trigger timing) from the board operator and whoever’s calling the cues (preferably a stage manager). Keep late changes to a minimum, as they affect crew and actors and supposedly unrelated cues; the potential for problems is much greater whenever you change anything.
Turn on the power, check all instruments, check the batteries in practicals. Be alert of problems cropping up during the run: burned-out lamps or gels, intermittent connections, instruments slipping or knocked out of focus. These will have to be fixed at the next opportunity; the board operator may have to temporarily patch out a channel, modify cues, or have the stage manager tell actors to temporarily avoid a dark spot.
At the end of each performance, turn off the power and secure the equipment.

G. CLEANUP PHASE
1. Strike

Take down and put away all the equipment: Turn off power. Unplug each instrument, point the lens down away from the clamp, tighten the adjustments, push all shutters in, remove gel and accessories, unclip safety wire before loosening the clamp, wrap safety wire and cord around the struck instrument. Properly coil and individually tie each cable, plugging ends together where possible: tie-line twice around the coil, tied in a bow. File gels and gobos, discarding ruined ones. Count everything against the inventory lists, updating the lists as required. Store inventory equipment as required, return rental equipment (or be there at pickup). Pay for the rental order.




2. Final paperwork

Update the budget and all documents to reflect the design “as-built”. Submit copies and a reimbursement request to the Producer. Some performing groups encourage writing a summary of problems found and fixed for guidance of future designers.

-#-
