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here is no way around it, photography is all about light.  The very first requirement for a photograph to be made is sufficient light for an exposure. In some situations, that is all that is required.  For event photography (weddings, for example) and some photo-journalism if we can just make a proper exposure at all we are satisfied.  But sometimes that is not quite enough for our needs. 

But for fashion, portrait, and commercial shooters, close on the heels of that simple requirement to make any exposure are some extensions of it.  For example, sometimes we require enough light to set the cameral exposure controls (aperture and shutter) in such a way as to render the image in a way so as to properly express our vision.  We want a specific depth of field as controlled by the aperture or a specific rendering of motion as controlled by the shutter.  And sometimes the issue is about dynamic range — the range of tones from dark to light.  We sometimes want to shorten that range because otherwise we have shadows too deep or blown out highlights.  Sometimes our subject is in shadow while the background is receiving full sunlight and we need to even out the differences in the required exposures for the two parts of the scene.

Many of those additional requirements can be handled by the use of auxiliary light.  This is usually done in one of two ways: by reflecting some of the primary light back onto the dark areas or by adding light from other sources.  When we are out of the controlled environment of the studio, many photographers add light with the use of electronic flash.  For general photography it is a light with a lot of power for the size of instrument and for color photography specifically, it simplifies a number of color issues since it is very close in color temperature to normal daylight whereas using continuous light sources usually.

This handout will explore some of the basic techniques and procedures involved in shooting with electronic flash. We’ll cover using the flash unit as the main or only source of light and also using it to augment existing natural light.  We’ll also discuss doing these types of photo shoots with portable, hand-holdable flash units and then we’ll show how to employ flash units brought from the studio for on- location use.

First, however, lets get some jargon and nomenclature for our glossary out of the way.  For a full glossary of lighting terms download the datasheet cleverly called: “Lighting Terms.”  In this document we’ll limit terms to those revolving primarily around portable or location flash and its use.
Flash Photography Terms

The terms defined below are not presented in alphabetical order but in the order of complexity and normal sequence of use.

	Guide Number
	The Guide Number (abbreviated GN) is a comparative power rating (the higher the number the more powerful the flash’s output) but it is a calculated number that can tell you something about the flash unit’s performance.  If you divide the Guide Number by the distance in feet it will give you the required aperture for film or digital camera at ISO 100.

For example, a guide number of 160 means that at ISO 100 for a flash to subject distance of 10 feet, the proper aperture setting is f16.  This would be a pretty powerful portable flash unit.  A GN of 80 means that at ISO 100 at 10 feet the aperture is f8 and is more typical of small portable units..

	Watt Seconds
	Watt Seconds is a comparative rating for studio based strobes.  Unfortunately, even though it does refer to a specific power output, it does not have a predictable settings equivalent to GN because different manufacturers determine the Watt Seconds measurement at different parts of the power flow.  Like horsepower for cars, it is different at different parts of the flow.  Some measure a flash unit’s input potential at the capacitor before going through the electronics and flash tube and others actually measure final output.  However, in general it gives a broad reference to power.  The higher the number the more powerful the strobe.

	Hot Shoe
	A “Shoe Mount” is a small mounting fixture on a camera or handle mount designed to hold some external piece of equipment.  They have been around for a long time.  But with the advent of smaller electronic flash units the “Hot” shoe mount was invented and quickly became simply a “Hot Shoe.”  This is a shoe mount but with additional electrical connections so that a flash unit, for example, can be fired directly from the camera without needing a PC cord.  You can easily see the center positive electrode of a hot shoe.  The sides will have a metal clip that is the negative side of the connection.

On modern digital and electronic cameras there will be additional connections visible on the shoe.  These are for TTL and to allow other camera features to control the flash units designed to take advantage it.

	Portable Flash
	A portable flash is designed to be hand held or mounted on or around the camera itself (either on the hot shoe or on a handle mount) although adapters are available to help mount them on light stands.  It does not contain a “modeling” light and is normally less powerful than a studio flash.  The reflectors are built-in and usually unchangeable although some light modifiers can be fitted to the front of the unit.  Usually portable flash units are battery powered from internal batter chambers. They are commonly rated in Guide Numbers.  Specifically they are sometimes referred to as being either “In-Camera,” “On-Camera,” or “Handle Mounted.”

	In-Camera Flash
	This is the little flash unit that is built into the camera body itself.  It may be exposed or it may be a “pop-up” type that folds down normally and raises into firing position when needed.  They draw their power from the camera’s battery so extended use of the in-camera flash will drain the camera’s battery and limit picture taking.

Additionally they generally create very harsh lighting, ugly shadows, shiny skin, and red eyeballs, look through loose weave clothing… .  
We’ll be ignoring them here except to say if you absolutely have to use one, tape a piece of lens tissue over it to form a deep loop (instead of tight and flat against the surface) and it will soften them dramatically although the angle is still awful..

	On-Camera or “Shoe Mount” Flash
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An “on camera” flash unit is one that is designed to be able to be mounted directly onto the camera body via the hot shoe on top of the camera body. Also called “Shoe Mount” flashes since they can be mounted on the shoe mount of a handle bracket as shown below.
On-Camera Flash Units have their own internal batter chambers or they can be powered from external batteries as in the illustration.  External batteries are more powerful and allow more shots and usually faster recycling times as well. 
[image: image3.emf]As with the in-camera flash, this is a convenient place to mount a flash unit but aesthetically is a horrible place for the light source to be since it is close to the camera’s lens.  It generally produces the dreaded “red eye,” can look right through some loose weave fabrics, and creates harsh shadows with severe specular highlights that are very unflattering to most subjects. 

Fortunately there are also flash brackets available with a shoe mount that can hold the flash units away from the camera body and into much better positions. Some are like handles off to the side as shown in the illustration to the left.  These range from simple non-moveable mounts to ones that allow both horizontal and vertical pivoting of the flash.
Other types of flash brackets with arms that fold or swing to allow the flash to remain in the same position relative to the frame no matter the camera orientation in either horizontal or vertical framing. Some of the better ones actually allow the camera to simply swing under the flash head.


	Handle-Mounted
	
[image: image4.wmf]A “handle mount” flash is a type of portable flash that has its own bracket in the form of a handle  (usually holding the batteries or electronics) and a platform or bracket to attach the flash to the camera.  
Handle mount flash units are commonly the most powerful of all portable flash units.  The SunPak 622 in the photo has a Guide Number of 200 at full power. 

Many professional flash units such as this 622 are “system” packages with interchangeable flash heads, power sources, and camera specific modules, etc.
  

	Studio Flash
	A Studio Flash is designed to be mounted on a light stand and not on or connected to the camera.  It might be a monolight (with its own self contained capacitor like a portable flash) or a pack light (in which several flash heads are connected by umbilical to a single capacitor and “power pack” which controls output).  Studio lights nearly always are designed for external AC power,  have interchangeable reflectors, and, most importantly, have modeling lights to allow the photographer in a darkened studio to see how the lighting set up will look when the flash fires. They are usually rated in Watt Seconds.

	Synch Speed
	With the incredibly brief duration of the electronic flash, the shutter must be fully open when the flash fires or part of the image will be cut off by the shutter curtain or blades. Making sure the shutter is fully open before the flash fires is called synchronization of shutter and flash.  Leaf shutters open all at once so usually can be synchronized at virtually any of the camera’s shutter speeds.  But focal plane shutters only open completely at certain speeds (and slower).  The fastest shutter speed in which the first curtain is completely open before the second curtain starts to close is the synch speed.
A focal plane camera (most 35mm, DSLRs, some medium format) can only synchronize with flash at their “synch speed” or any shutter speed open for a longer duration.  On modern multi-segment titanium shutters than can be as fast as 1/250 of a second but on others it might be as slow as 1/60 of a second (some focal plane medium format cameras could only synch at 1/30 of a second).  You need to read your manual to discover the correct synch speed for it.  Remember you can shoot at that synch speed or any slower speed.  If the shutter is set to a faster (shorter duration) speed, parts or all of the photo will be blocked off.
The flash unit itself fires so fast that the shutter speed is irrelevant to its exposure.  Many studio strobes fire at 1/500 of a second or faster with many firing at around 1/1000 of a second.  Small portable flash units, especially at lower output or on auto setting with close subjects fire extremely fast.  The now defunct Honeywell Strobonar, one of the first automatic flashes on the market, could fire at 1/50,000 of a second.  Assuming a sufficient duration of shutter to synchronize, altering the shutter speed does not have an effect on the flash exposure but it does have an effect on the amount of ambient exposure as we’ll see later.
So the actual taking exposure for flash photography is the aperture at the flash unit’s duration.  Therefore setting the synch speed when the flash is the only light source has nothing to do with exposure, only with synchronizing camera to flash.
On non-electronic cameras this synch speed is usually noted with a red number or a flash (lightening) symbol.  Read your manual to be sure.

	Flash Distance
	The Flash Distance is the distance from the flash head to the subject it is trying to illuminate.  If the unit is mounted on or around the camera this will be the same as the focal distance of the camera as shown on the footage scale on your lens.  But if the unit is mounted on a light stand or is held away from the camera, you will need to know the distance from flash to subject to determine the proper exposure.

	Manual Flash Mode
	A manual flash (or a flash on manual setting if it has options) is one where the flash unit fires at a set power all the time.  Some newer strobes allow you to adjust from full power down to sometimes several stops of reduced output.  Usually this drop in power is accomplished with a “quenching” circuit that shuts the flash off faster.  You then set the camera’s aperture manually based on flash-to-subject distance.

	Automatic Flash Mode
	An automatic strobe has a sensor in it that reads the light accumulating on the subject and then shuts the strobe off when it has reached a proper exposure.  Of course this is based on middle gray and needs to be calibrated.  But it is very handy especially for event work if the sensor is aimed properly.

	TTL Flash Mode
	A TTL (Through The Lens) flash reads the exposure data on the film plane through the lens.  It uses the cameras auto exposure settings to control the flash.  Higher end models then let you make a modification to the flash so you can slightly over or underexpose the flashed target compared to the overall exposure. 

	Trigger Voltage
	Also “Trigger Circuit”.  All flash units fill their connecting circuit with a charge.  When the shutter fires this circuit is interrupted telling the flash to fire.  

In the days of mechanical cameras the level of charge was irrelevant until it reached a point where the photographer might be shocked.  But with modern electronic cameras and their increasingly delicate internal circuits, higher trigger voltage can literally fry the camera’s internal electronics.  Download the handout labeled: “Issues with Strobe Trigger Voltage” in the Photo 200 section of my website for more details.  

Bottom line, the flash unit either needs to put out a safe voltage (see your camera manual on recommended flash units) or it needs to be buffered before it hits the camera circuitry.  Be careful with this, some studio units can put 400 volts in their trigger circuits and some older hand-held units can have well over 100 volts in theirs.

	PC Adapter 
	Older cameras all had PC connectors on the body somewhere.  It was here you attached the cable from the flash unit or power pack.  Then hot shoes were added and for a while cameras had both (and some still do).  But on smaller cameras it was easier to drop the PC connector and just leave the hot shoe.  A PC adapter is a device that attaches to the hot shoe with a PC jack in it to provide a means of attaching an external flash unit to the camera.

	Safe Synch
	This is a device to buffer and reduce the flash unit’s trigger voltage down to something safe for most cameras to handle (usually around 6 volts). Some are built around a PC-Adapter and are designed to fit on the hot shoe.  Others are designed to go into the connection on the flash unit (usually for studio flash units only).  

Unless you have tested the trigger voltage of your strobe (it is easy to do if you have a multi-tester available) and found it to be 6 volts or less, GET A SAFE SYNCH and use it!!!!  They are about $60.00 but at that price are a lot cheaper than a new camera body or even replacing a fried circuit board.

I know, I know; first Nikon and then Canon advertised that their cameras can handle 250 volts of trigger voltage. But the strobes both brands recommend in their manuals and on their tech data sites as safe, ALL have trigger circuits at between 6 and 12 volts.  I think there is a message there.  And other manufacturers like Olympus, for example, also are clear that anything over that magic 6 volts can seriously damage the camera.  You can, of course, do as you like but since all of my portable flash units are third party units, and even though a couple of them have tested at safe voltages, I have chosen to get a safe synch and I use it.  

	Radio Trigger
	Usually the flash unit is attached to the camera via the hot shoe or a PC connector by a cord.  This has two drawbacks.  One is that it puts the flash unit’s full trigger voltage into the camera.  The other is it is one more cord to get tangled in.  

A radio trigger is a small RF or IR transmitter and receiver set.  The transmitter goes onto your hot shoe (or into the PC connector) and the receiver attaches to the strobe unit.  When you fire the camera, the transmitter sends a signal to the receiver and fires the flash. This allows you to be completely free of the cords.


	Strobe vs. Speedlight
	A true ‘strobe’ (short for ‘stroboscopic’) light is an electronic flash unit where once the power is applied it fires continuously, like a rescue beacon or a disco light.  A ‘speedlight’ is an electronic flash unit that fires once then recharges and waits for input to fire again.  

That means that virtually all normal electronic flash units as used in photography are technically speedlights, not strobes.  But because an early manufacturer of electronic flash units called them strobes as a marketing tool, the term stuck and has become generic for electronic flash in general.  So you will hear most photographers, including me, talk about and refer to both portable and studio electronic flash units as “strobes.”  Some habits die hard… 


	M or X Synch
	Before electronic flash there were flash bulbs.  These were small lighbulbs packed with magnesium wire that ignited when fired and produced a very brilliant light.  They had a number of advantages over electronic flash,  For one they had a long duration burn so that you could synch at any speed making flash fill applications much easier.  However the light emitted by the bulbs built from nothing to full power then diminished over its burn time.  So when using flash bulbs, the bulb was fired first then at a delay based on the average time to reach full power (a few microseconds), the camera’s shutter would fire.  This was called “M” synch. 

However flash bulbs had some serious disadvantages too.  Sometimes they exploded in the flash gun sending a shower of hot glass shards and magnesium fragments toward the subject (better than at me I always thought),  Even when they didn’t explode they were extremely hot yet had to be removed and replaced for the next shot. Old time photogs always had burn calluses on their fingers from handling hot flashbulbs.

Electronic flash solved the hot flash bulb issue but until the advent of Thyrister flash units by Vivitar, they were quite slow to recycle (up to 10-15 seconds) – you could actually change bulbs a lot faster if you didn’t mind the burned fingers.  So a lot of photographers did not immediately switch to the new “strobes.”

When the electronic flash fired it was a single, very short duration blast of light and it was cool to the touch.  The old “M” synch, however, was useless since the light from the flash would be gone by the time the shutter opened.  So a new synch, “X” synch, was created that opened the shutter first and then fired the flash. 

Early cameras were all “M” synch.  During the mid 1960s through the 1970s most cameras had a means to allow you to select either M or X synch and some focal plane cameras had an “FP” synch as well.  Currently, since flash bulbs are a remnant of the past, most cameras again do not allow you to select one or the other, they are all now “X” synch.


	Dragging the Shutter
	This is a technique using a shutter speed slower (of longer duration) than the synch speed to purposefully allow some ambient light exposure to create motion blurs.  It allows the flash to freeze and usually emphasize some part of the scene while the ambient light blurs other parts.

A variation of this use of longer shutter speeds is also used in order to vary the comparative amounts of flash and ambient light for other visual effects.  We’ll discuss its use in the “Fill Flash” and “Location Shooting” segments below.


	Front or Rear Curtain Flash Synch
	The standard X synch fires the flash as soon as the front curtain is fully opened. This was the standard from the very first and had no special name associated with it.  But now it is called the front or 1st curtain synch setting. But why worry about it? 

Well, if a photographer was dragging the shutter to render any of the scene’s motion then the motion blur occurred during the time the shutter was open after the flash fired and any blur of an object appeared in front of it, not behind it as is usually illustrated.  It looked quite weird but since it was all we had we lived with it.

However, electronic cameras started allowing photographers to set their cameras so that the flash was fired just before the rear curtain starts to close.  This is called rear or 2nd curtain synch.  The result is that motion blur appears behind the moving subject and appears much more “normal.”  (Of course we humans don’t see the blur at all, but we’ve had lots of years of superhero comics to tell us definitively that the blur follows the cape and does not precede it.) 

For some reason cameras still default to front curtain synch but most photographers switch that immediately.  Read your camera’s manual for how to do this.


	‘Hybrid’ Flash Units
	[image: image5.wmf]There are a few flash units that are sort of a hybrid between portable and studio flash.  The most common is the Norman 200/400 series.  These battery powered strobes put out up to 400 watt seconds of light with a guide number of about 160 and designed for location work.
But they are just heads designed to go on camera handle mounts or on light stands.  Some models even have modeling lights in the reflectors with the flash tube.  They are usually quite expensive (almost $1,500 new) but are extremely versatile, fast recycling units with interchangeable reflectors and other accessories similar to a studio strobe..





OK, now that you know the major terms we’ll be using, let’s explore how to use electronic flash units for real subjects.  We’ll use portable strobes first then advance to the use of studio lights.
Using Portable Flash Units as Primary Light Sources
Modern portable electronic flash units are so handy, readily available, and workable for so many different situations that every serious photographer needs to have one or more in their “kit” of equipment.   You will notice that I seemingly ignore the in-camera or pop-up flashes that are on some cameras.  That is on purpose…  Except for point and shoot cameras where there is no option, they have almost no value to a serious photographer.


	 How Big of a Strobe do I Need?
	Cutting back on power is never a problem because there are endless ways to cut light output.  But getting more power than your flash unit can deliver when you need it can be a huge problem that can make the difference between a shot and nothing.  So my general advice is to get the most powerful flash unit you can afford, i.e. the one with the highest guide number.  

Very powerful portable flash units are made my Metz, SunPak, Quantum, and Norman.  You can get TTL adapters to match strobe to camera if you use an off brand but remember you probably also need a safe synch to protect your camera from excessive trigger voltage.  
The simplest solution, to be safe, is to buy a flash from the recommended list in your camera’s manual.  These offer the greatest functionality and match to your camera — if they produce the power output you need.  Unfortunately these can also be the most expensive units not only in terms of objective dollars but also in terms of cost-per-output.



	Where To Put It? (So to speak…)
	The first logistical issue when you are ready to use it, is where to mount this “portable” unit since there are a number of options available.  If it is a small one with a hot shoe connector on the bottom then it can be mounted on the camera or on a handle or flash bracket.  Handle-mount flashes usually have a built in handle where batteries or electronics are located but they come with their own bracket to attach to the camera.  

The ideal location is, first of all, away from the lens axis by at least 6 or more inches.  Except in subjects farther away, this will mostly eliminate the “red eye” issues and many of the see-through issues as well.  It will also start to create some shadowing so faces aren’t so flat looking.  And the increased angle will lessen the specular highlight issue.  So where can we put the flash?


	On Camera


	Most consumer and prosumer grade cameras have a hot shoe on the top of the prism housing for the camera.  It is obviously designed for a flash unit so most people simply put their flash unit there and assume it is the proper place.  But actually that is the worst possible location for a flash unit in terms of aesthetics.  The result will be generally horrid with harsh and seriously unflattering shadows, lighting that flattens out almost any subject, specular highlights, and either tiny catch lights in the middle of the eye that look demonic or, worse if shooting color, red eye.  (Red eye is the result of the flash’s light entering the subject’s pupil and reflecting off of the blood-rich retina at the back of the eye back into the camera.)  interestingly, more powerful units or units with very focused reflectors also tend to look right through loose weave fabrics.

The only advantage to this placement, other than convenience, is that any sensors on automatic flash units generally are aimed at what the camera sees.    
So the first rule is generally to avoid putting the flash on the top of the camera.  Yes, that keeps the flash with the camera and is very, very handy; but there are much better options.


	On Bracket Shoe or Handle Mount
	A better solution for flash units with shoe mounts that still leaves the flash unit connected to the camera is to mount it on a handle type “flash bracket.”  This is a bracket that attaches to the camera via the tripod mount and has a handle on the side which is very nice for holding the camera.  
On top of the handle is a shoe mount where the flash unit can be attached.  Putting the flash on the handle moves the flash away from the lens axis and usually places it slightly higher and to the side.  It is a major step up from simply attaching it to the top of the camera. Plus it gives you a better way to hold the camera.  However it does mean that you have to be careful when using the flash in automatic mode to make sure its sensor is aimed where the camera is aimed.
To use this type of mount means you have to have some way of connecting the now “remote” flash to the camera.  PC cords and TTL remote adapters are available for this purpose.


	Swivel and Flex Flash Brackets
	A disadvantage of normal Handle style flash brackets or a handle mount strobe is that when you turn the camera for a vertical crop, the flash is now in a different position.  That means that in a series of shots that need to match, the lighting actually changes a little and they are not perfectly matched.  This is mostly an issue in fashion and wedding photography and less so in other types of event and portrait photography.  

The solution was to create a camera/flash mount that could either allow the camera to pivot from horizontal to vertical orientation under a single light mount, or with a folding flexible mount, alter the configuration so that the flash was in the same position no matter how you oriented the camera. It certainly works and works well.  
But unless you truly need that additional light-positioning functionality it may not be worth the cost.  Cheap flex brackets are not all that fast or easy to use and take time to reconfigure between shots.  The style that simply lets you pivot the camera in an arc under the light is fast and wonderful, but is not cheap.


	Light Stands
	Of course there are always light stands.  These are clever devices which are designed to hold…you guessed it… lights.  
Inexpensive adapters are made to fit on a light stand with a shoe mount to hold a portable flash unit.  These are really nice and mean you can place the light nearly anywhere but you will have to have a PC cord that will reach from the main strobe to the camera or a radio trigger to do the job.  

With a light stand it becomes easy to rig an umbrella, bounce card, or softbox for the flash and really start to control the light quality.  But remember these modifiers generally reduce output by 2 to 3 stops so it takes a fairly powerful flash unit to use them and still get good light on the subject.

Generally speaking if the shoot is sufficiently complex so as to need light stands and multiple heads then you are better off using real studio units.  But if you don’t have them, or a means to power them away from an AC outlet, or you simply don’t have the room for studio lights, then smaller portable units, especially with Guide Numbers over 100, mounted on stands and fired by optical slave triggers will sometimes work just fine.


	Using Flash “Modes”
	OK, so we have found a good place to mount the flash(es) for a shoot, now how do we operate them?  Basically, as noted above, there are three ‘modes’ we can use with modern flash units: 
· Manual, 
· Automatic, and 
· TTL. 
We already defined these above.  Now we’ll see how to actually use them in the field.



	Manual Operation
	We’ll start with manual mode.  It may seem at first to be the most complex but it really is simple and is also the most flexible and will give you the most control over your flash output and how it will be blended with the ambient light.  No matter how exotic your flash capability is, learn how to use it manually and it will increase your options when it is time to shoot that special outdoor shot.
On a portable strobe there will always be a table or calculator or sliding scale to indicate exposures.  Sometimes it is a simple table where, at a given ISO setting, you can see the appropriate aperture for a given distance.  Remember, for shots where the flash is the main or only light, the camera’s shutter is irrelevant to the flash exposure since its ‘duration’ is the duration of the flash itself.  The camera shutter speed is only relevant for synchronizing.  It always pays to test to see how accurate these tables are.  On my portables, every one of them is between ½ and a full stop off.  I wrote the adjustment on the flash heads and simply adjust when setting the ISO into the calculator.

Focus on your subject and read the lens’s footage scale.  If the flash is mounted on or around the camera that focal distance is also the flash distance. Use that number to look at the calculator on the flash and set the aperture accordingly.  Simple.

For using the flash to fill shadows, it is a bit more complex but not much.  In that case there is also a background exposure you need to come out.  So the actual exposure for the sunlit part needs to be read as well.  Now is where your basic class’s knowledge of equivalent exposures becomes important. (If you’ve forgotten this now is a good time to refresh your memory since this won’t make much sense otherwise.
Since the strobe is set based on your distance, you simply need to set the camera to the equivalent exposure of your ambient reading that gives you the same aperture as the strobe needs.   An example might make it clearer.

Let’s say it is an afternoon portrait: you have your camera set to ISO 100 and are using a strobe with a GN of 120.  That means at 10 feet the proper aperture is f12 (f11 is close enough).  

	Using Equivalent Exposures
	When you took your meter reading of the background, you got a reading of f16 @1/60.  Equivalent exposures would be f22 @ 1/30, f 16 @ 1/60, f 11@ 125, f8@1/250, and f5.6@1/500. All of these exposure combinations yield the same total amount of light and therefore the proper exposure for the natural light.  
Since in our example the strobe requires f11 based on your flash-to-subject distance then the proper camera setting for fill flash is f11@1/125.  
That exposure will light both the subject and the background properly.  If you wanted to let the faces go a little darker (and you have a camera with an electronic shutter control) you could use an exposure based on stopping the aperture down a 1/3 or 2/3 stop and speeding the shutter by the same amount and achieve that effect.
In the section on studio flash we will go more in depth on blending flash and ambient exposures.  It would work the same with portable flash but usually needs a more powerful flash unit so that there are sufficient equivalent exposures you can actually use before you violate the synch speed limit and start cutting off your image.  If your portable flash is in the GN 140 range or higher you can easily do it too assuming the flash head design will cover the area you need for your shot..


	Automatic Mode
	The Automatic Mode for electronic flash units came out soon after they appeared on the market and was a major factor in migrating people away from the flash bulbs.  Bulbs were still faster but the automatic mode eliminated many of the exposure calculations that had to be made on the fly during an event.  
Basically, in this mode a sensor in the strobe itself reads the light being reflected from the subject.  When it reaches a middle gray value then the strobe’s light output is stopped via a “quenching” circuit.  Based on power settings, this works within a defined range meaning you can find your shots at any distance in that range and the strobe will adjust output to give a proper exposure for that distance.  

It really works amazingly well and produces shots that are quite close enough to perfect exposure for most event photography to be easily editable.  The only issue is aiming the sensor.  On handle mounted strobes the high end units allow you to slightly realign the sensor so you are on target.


	TTL Mode
	For cameras with TTL metering, house brand flash units and some after market units with adapters, can read the light on the film plane, that is the light coming in through the lens.  Aligning a strobe sensor is no longer an issue with these models.  On newer ones you can even set it so that the strobe slightly over or under exposes to create a very natural look to the image.  It is a godsend for photographers shooting weddings,  events, and photojournalists; anywhere that the flash unit is providing the main or only source of light.  
Easier and more accurate than the automatic mode TTL mode eliminates calculations altogether.  If you camera allows you can also use exposure compensations and flash compensation settings to balance the relative exposures for the background lit with ambient light and the subject lit with flash.
But flexible and easy as it is, TTL mode is still is not completely controllable when you want to do some serious balancing between background and main subject.  For that, manual mode still remains the most powerful mode to use and for someone who knows how to use it, it does not require getting into your camera’s menu system to alter settings that will have to be reset for the next situation.  



	Light Modifiers for Portable Flash Units
	[image: image6.wmf]To get the most out of small flash tubes, portable flash units often have incredibly effective reflectors.  The problem is they focus the light so well it becomes harsh and unattractive.  A light modifier is used to alter the characteristics or quality of the light emitting from a lighting instrument.  These include reflectors, umbrellas, mini-soft boxes, globes, and include a host of devices better suited to lightening your wallet than increasing the quality of your flash output.  
[image: image7.wmf]Properly used bounce attachments, or diffusers like mini-softboxes umbrellas, , etc. can nicely soften your flashes normally harsh light.  Simple field expedients like using lens tissue over the reflector, will also aid in creating better light quality.  But they do so at the cost of light intensity, sometimes by as much as 2-3 stops worth.  To get the most use of them you need a powerful flash unit.
Remember my advice to get the most powerful you can afford?  If you want to use modifiers this advice increases in importance.  

The Shoe Mount Flash in these pictures has a Guide Number of 120.  Losing two stops means that at 10 ft at ISO 100 the aperture will be about f5.6.  But with the Handle Mount flash to the left with a Guide Number of 200, the aperture, even after the light is lost to the modifier, would still be about f11. 


	Flash Unit Accessories
	If you are an event shooter simply needing the flash to give you enough light for an exposure, then the flash unit itself is all you need. But for fashion, portrait and even product shooters who do work on location away from the control in a studio, there are a number of very handy and sometimes important accessories you can get and use with your portable flash unit(s) to give you even more control over the light you will be creating.  
In addition to the light modifiers already noted above, these handy accessories include… 

Stand Adapters.  These are inexpensive adapters that attach to light stands and provide a shoe mount or tripod mount for the portable flash unit.
Remote TTL Adapters.  This adapter connects to the camera’s hot shoe mount and via a cable or coiled extension provides a remote hot show mount with the electrical connects needed for TTL work. 
Safe Synch Adapters.  Safe Synch adapters are adapters that reduce flash ciruit trigger voltages down to a safe 6 volts to keep from harming the delicate electronics in the camera.  One type looks like a hot shoe adapter with connectors for pc cords or to mount a shoe mount flash.  Another style of safe synch plugs directly into a studio strobe’s power pack.
Battery Packs.  Companies like Quantum make external battery backs for specific flash units.  These provide more flashes and faster recycling time than the internal batteries themselves.
Optical Slave Trigger.  A slave trigger is an electronic device that responds to a bright flash of light by triggering the flash it is attached to.  In this way a master flash can set off any number of other flash units controlled by optical slave triggers.  These are very handy if you have more than one portable flash unit.  Studio lights, especially mono lights have built-in optical slave triggers.  These are sometimes tricky to use outdoors since the existing bright light makes it difficult for them to differentiate the burst of light from a flash unit.


	Camera White Balance
	Flash tube output is usually close to but slightly cooler (5800°K – 6000°K) than normal daylight (5600°K).  If you are shooting with film then use daylight balanced film.  If shooting with Digital you can set to either Daylight, Flash, or better still if color is critical, use a custom setting based on a gray card or ExpoDisk™ sample.  Do NOT use Auto White Balance as flesh tones illuminated by the flash unit will almost surely have a deathly blue cast to them.



	Shadows: One Important guideline
	Whenever you are using electronic flash as your primary light source, but most especially when using small portable units with their highly efficient reflectors, there is one rule to which you need to pay close attention:  ALWAYS do everything possible to get your subject as far away from any background as you possibly can and raise the light up off of the camera.  
With portable flash units that are generally fairly close to the camera, if the subject is close to a wall or other background there is no way to avoid a really ugly harsh shadow right behind them.  That is the “tell” of amateur shooting.  By moving the subject away from the background and raising the flash head you will throw the shadow into empty space or at least lower behind the subject so it will be less obnoxious in your shot.

Combining that with a modifier to soften the light and the shadow will have an enormously positive effect on the quality of your shots.  


Calculating Flash Fill
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Particularly with automatic and TTL flash units almost anyone can use a flash as the main light source.  What starts separating beginning photographers from those in the advanced levels is the ability to control both flash and camera settings to produce good “flash fill.”  This is where the scene is partially lit by normal ambient or natural light, but an important part like, oh, say, your main subject, is in shade or has their back to the light and their face is silhouetted.  
The goal is to provide enough additional light onto them so that the exposure values of the subject in shadow and the normally lit environment match and look proper together.  For this section we are going to figure the exposure and flash settings manually so you can see how it is done. It is important to learn to do this manually because, as we will see in the next section, if you want to use studio strobes on location you will have to calculate exposures manually.

So here is an example of flash fill sneaked in during a shooting session while trying not to interrupt the subject’s concentration on their own photography… at least not too much.  
The first shot is the result of a proper exposure for the subject in late afternoon’s open shade (f2.8 @ 1/125).  The subject’s face is properly exposed but you can see that the background is washed out (overexposed) and the highlights (on her back and on the fence) are completely blown out.  

In order to match the background light to the subject we need to use a portable flash unit and match the exposures: sun for the background, flash for the subject.  

The first step is to determine a proper exposure for the one unchangeable part of the shot which, in this case, is the natural light on the background.  That is the exposure we will have to work around since I’ve not found an easy way (short of having an army of helpers and a neighborhood block-sized butterfly scrim) to have much effect on the amount of sunlight falling on the background. 
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The proper exposure for the background was just about ½ stop more than f4 @ 1/250.  I knew however I wanted the background to be about a half stop underexposed in the final shot so I set the camera to f5.6. This next shot on the right shows the result when the camera is set to that exposure.  
Now, although the background is exposed as I wanted it, the subject is in deep shade and almost silhouetted against the lighted area.  Clearly we need to somehow pump some light onto the subject yet maintain the exposure for the background.  
Remember, any equivalent exposure will work for the background but because the camera uses a focal plane shutter we have to shoot at the synch speed (about 1/180 of a second or slower on this camera).  Shooting at 1/125 or slower is almost always safe so that gives us our parameters.  We can shoot at any of the following equivalent exposures (I’ve shown the equivalent exposure at 1/250 but it is not really a predictably workable option for this camera).
f5.6 @ 1/250, f8 @ 1/125, f11 @ 1/60, f16 @ 1/30, 
f22 @ 1/15, etc.

Practically speaking, our options are much narrower since I did not have a tripod handy for this quick demo.  The lens was an 85mm f1.8 prime so to avoid too much camera shake I really needed to shoot at 1/125 which pretty much forces me to use the equivalent exposure setting of f8 at 1/125.  A tripod would allow the other options using slower shutter speeds.
In order to make this work, the portable flash unit was then attached.  The portable flash unit used for this example was the SunPak 622 illustrated above. The big SunPak is a very powerful portable strobe unit (Guide Number of 200) which means we have lots of options when it comes to finding an exposure to work with the synch speed of the camera.  
I wanted to use a LumiQuest mini softbox to soften the harsh flash but it eats up about 2 stops of exposure.  My camera’s ISO was set at 100, so to easily compensate for the softbox I set the ISO on the flash to ISO 25 which is a 2 stop drop in sensitivity (ISO 100 to 50 is one stop, 50 to 25 is the second stop).     
[image: image10.jpg]


Once the strobe knows the appropriate ‘speed’ of the film or digital media, determining the final setting was simply a matter of reading the flash calculator on the strobe head.  
Since the aperture was determined for me by the need to shoot at an equivalent exposure based on the background, I had to adjust the flash units intensity in one of two ways:  I could adjust flash distance (closer is brighter and farther away is dimmer) or on a big unit like the SunPak I also have a number of power options.

The focal distance (subject to camera) with the 85mm lens was about 13 feet according to the lens’s distance scale.  The calculator table on the flash unit showed that for an ISO of 25, an f8 exposure at 13 feet required me to set the flash down to ¼ power.  

With that flash unit setting dialed in, I simply fired off the next shot at f8 @ 1/125 second with the flash unit at ¼ power .

Now the exposure for the background (based on the natural sunlight exposure), and the exposure for the subject (based on the flash unit’s distance and power setting)  are matched.

Of course by now I was seriously pressing my luck interrupting the subject’s shooting session so decided the wise thing to do was to move on to other tasks… But here is a diagram of how this worked.
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Using Studio Strobe’s on Location
In the lighting class we get deeply into the use of studio lights, light controls, instruments, modifiers, and their uses plus issues of angles of light to subject to camera.  Here we will assume you know all of that so we are only going to cover operating the units out on location as either primary light or where you are using them to blend their light with the background’s natural light.  This blending of light is an approach used by product and fashion photographers as well as some portrait photographers. It sounds more complicated than it is and in fact is little different from doing flash fill as we did it above.  The flash units are manual so no automatic or TTL action is possible.  However they make up for it with power and the ease of setting up multiple units just as you would in the studio.
	Why Take Studio Lights to a  Location Anyway?
	The goal is to be able to control the lighting on location rather than simply be bound by the natural light that might be available.  The result is to create a studio ‘look’ to an image where the background is real and not a backdrop or stage set trying to simulate some environment.  It creates an unusual and very interesting photograph.  
Placing and controlling the lights is exactly like it is in the studio except that you have brighter ambient light and the background is important to the shot (otherwise it is not worth the effort to do this.  However because you cannot see the effect of the modeling lights (and it would be misleading anyway) knowing where the light should be placed is all the more important.


	 Powering the lights
	This is the part that makes the whole approach workable: how do you take lights designed to operate on household current and power them when you are miles from the nearest outlet?  Fortunately it is not all that difficult but it does require some added equipment or a change in your existing equipment.

There are some brands of studio lighting designed to be converted to location use.  These are handy but frequently in the interest of portability are smaller units with less light output and far less power than one might want for all day shooting on large objects.  They can, like the more powerful of the portable units, work perfectly in a lot of circumstances; perhaps a majority of them.  And their smaller batteries and dedicated inverters are lighter and easier to carry around.  But powering larger light kits can be done with far cheaper equipment. 

We’ll take a look at some of the options so you can choose which works best for your needs and bank account.

  


	Lights Already Designed for Location Use


	Several manufacturers produce lights that are designed to be used on location in addition to their role in the studio.  What they have done is created their own battery and inverter package designed exclusively to work with their brand of lights.  Almost all lighting designed for location work is of the monolight variety.
For students there are several relatively inexpensive systems like this.  A company named JTL makes a cheap battery operated monolight.  Of better construction and higher power, Calumet markets their “Travelite” series complete with battery/inverter kit and Paul Buff’s DynaLite and Alien Bees models can use their “voyager” battery/inverter pack when away from normal AC power.
These are handy, relatively light weight battery/inverter kits that will generally power the flash head for 100 or so flashes.  The Voyager can be doubled in power for more flashes or to handle more flash heads.  The Travelite pack is designed for two heads.

If you are buying your first set of studio flash units and your general location lighting requirements are for one or maybe two heads and can be served with 400 WS or less output in order to shoot 100 or less frames at a shoot, then these are lights you should seriously consider.  Designed for travel and location use from the ground up, they come with compact, self contained cases, are easy to transport, not all that heavy, and work perfectly for light operations.


	Powering Normal Studio Lights away from Power
	Any studio light can be used on location.  There are really only two issues.  One is that the modeling lights barely show up, if at all, and even if you can see them they do not give a good idea of what it will look like when the flash fires.  So generally until it is full dark and the flash is then your only light, you may as well leave them off (which will also save power drain).
The other problem is getting AC power to them and it is this issue of power however that stops most people.  How do you power stuff that is designed for 110 AC in the middle of nowhere?  Obviously you need a source of 110 AC… but from where?  There are two sources of electricity you can use (ignoring the idea of stringing an extension cord to the nearest town).

Generators. The first really viable option is to use a generator. This is a small 2-stroke gasoline engine attached to a generator attached to an inverter.  It supplies a constant source of power (as long as it has fuel) and generally works perfectly. Film and Video crews use them all the time although theirs are usually crystal synched, pure sine wave, and extremely well muffled for sound. (That means they are NOT CHEAP!)   
Generators as a class, however, have a couple of drawbacks, especially the smaller units used by most still photographers: noise and smell.  The smaller generators have a truly irritating sound (at least to me) and after a short period they start to really get on my nerves.  Plus the exhaust smell of a 2-stroke engine (where gas and oil are premixed) and the increasing blue haze sort of ruins the natural setting.  And you really don’t want to carry them and the gasoline inside your vehicle where the fumes will permeate the fabric and NEVER go away.  
So, although generators work fine for hot lights especially, and lots of good location work has been powered with them, modern strobes require an inverter that delivers a ‘true sine wave’ current. (Some older units are an exception and will run fine on modified sine wave inverters.  When in doubt: test them.)   So while some cheap generators make enough wattage to power the lights, they do not provide it in a useable way for modern electronic items such as power packs or newer monolights. 
If money is no option you can get generators designed for the film world that are muffled down to where you can barely hear them run and produce pure sine wave power.  But there is, in my opinion, a far better solution that is silent, smell free, and very handy: battery powered inverters.  
Inverters and Batteries.  We’ve used the term inverter before so we had better define what it is.  It is a device to transform one type of electrical current to another.  In our case, we need to INnvert 12 volt DC current to 110 volt AC current.  That will allow us to use standard automotive batteries or even our cars as a source of power for the lights.  There are a couple of considerations however to make it work predictably and well.
1. Marine Batteries designed for deep discharge and recycling work far better and last longer than normal car batteries that are really not designed to be run dry over and over.  The good news is that the marine batteries are not much more expensive than normal ones. (Note: Newer Car batteries are much better than old ones and also work pretty well if you get them with enough capacity).
2. You will also need a battery charger.  If you do not use your set up day after day then a so-called “trickle charger” will do fine.  If you use it constantly then you need a faster charger.  You can get these at any automotive parts and accessories store.  The better chargers are “smart” chargers that do not overcharge the battery and therefore can be left connected until the next time you need the battery.
3. The inverter needs to be a “pure sine wave” inverter.  Most cheap inverters (and some not so cheap), unfortunately, produce a modified sine wave.  There is not the room here to get into a deep explanation of the difference, but the bottom line is that only a pure sine wave inverter will deliver power of a type most modern flash units or powerpacks can use.  The modified sine wave will not hurt your strobes, it simply will not work.

4. The inverter’s watt rating needs to match or exceed the total watt second rating of the lights you will be attaching to it.  If you are using a single 750 watt second light then a 1,000 watt inverter will work fine.  If you are using two such heads you need 1,500 or 2,000 watt inverter.

With the charged battery and inverter in hand you head to the location, connect them together, plug in your light(s) and magically you have power that is silent, not smelly, and a good marine battery will power your light for several hours of continuous shooting if you are not using the modeling light. 

	Exposure blending


	OK, finally, here’s the good stuff on how to make those magical images.  The good news and the bad news is that it is really pretty easy.  In this day and age of digital photography with its instant tests, it is incredibly easy to create startling images.
In fact, it is an identical procedure to using manually calculated flash fill described above except that you will have more powerful lights at your disposal and therefore can cover more area and have more equivalent exposure options.

	Procedures
	Give yourself plenty of time before the ambient light will be right.  You will want time to set up lights, create the “set” and arrange talent/props/product with enough time to then do some exposure testing.  So the first thing to do, once you have selected a location, is the same as in the studio, rough in the photo elements so you can get a sense of the composition and arrangements of items.  This will give you a good idea as to how you will want the lighting to look.
The next thing is to get the equipment out, light stands up and mounted, power sources set up, camera roughed in. Based on your studio experience you will have a fair idea of where the lights go for a particular set up. (If you have a good assistant they can be getting the equipment out and ready while you arrange the set.) 
Use a good tripod since you may be working with slower shutter speeds.

This experience from the studio work is important because without modeling lights to guide you, you would spend a lot of time by trial and error finding the right place for them.  And with the proper lighting moving fast as the sun sets or rises you will not have that luxury of time.  So the next step is to rough in your lights based on your experience with light angles and placement.


	Exposure Calculations
	This is almost exactly like figuring exposures for flash fill.

1. Calculate the exposure to give you the background rendering desired.

2. Take a flash reading of the strobe’s exposure.  Remember the only important part of this is the aperture setting.

3. Select the equivalent exposure that allows you to synch the shutter with the strobes and uses the aperture demanded by the flash.  I would adjust the light output or distance to where the shutter speed for the equivalent exposure is 2-3 stops slower than your synch speed (i.e. around 1/15 or 1/30 — you’ll see why in a moment…).

4. Take a test shot.  This should give a shot where background and subject exposures are pretty well matched.  Now you can begin to play with the effect.  If shooting digital you can get instant feedback of this.

5. To darken or lighten the background adjust the shutter speed.

6. To darken or lighten the subject adjust the aperture.




So is it worth all the effort to haul your own power into the boonies just for a shot?  Well, here are a couple of examples so you can decide for yourself. 
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The first shot was taken in a Colorado wheat field and used for the cover of a catalog of custom hand-made furniture for a company called “Field’s World of Wood.” It was shot on 4x5 Chrome. 

The second was taken of the Dyson vacuum on a dry lake bed in the California desert as a self promo shot.  It was taken with a Canon 1Ds Mk II Digital camera.
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