Building Your Own Plasma Driver
There comes a moment of truth during the construction of any film prop replica–actually, there are many such moments–when one has to decide between buying a needed component or building it. If you're constructing a Skywalker ANH lightsaber replica, that decision comes right at the beginning: Do I buy a Graflex or fashion a copy out of aluminum tubing? As I discussed in a previous article, the answer to that question depends entirely on what your goal is: A maximally authentic and accurate prop replica, or a comparatively inexpensive but enjoyable and challenging project. Some people will say that the latter is clearly more satisfying than the former, because it's obviously more challenging to build a Graflex replica from scratch than it is to buy a real Graflex on eBay. Perhaps. Again, it all depends upon what your goal is. If my goal is a maximally authentic and accurate Skywalker ANH lightsaber replica, I wouldn't be satisfied with anything other than a replica based on a Graflex flashgun–no matter how accurate the aluminum copy, and no matter who built it: Me, Icons, or anyone else.

But there is something to be said for enjoying the challenge of building a prop replica, and let's be honest: Buying a Graflex and affixing the grips, calc-lens, and mylar tape isn't exactly challenging in terms of craftsmanship. But incorporating a plasma blade assembly...now that's another matter. True, all the necessary components, from the plasma tube to the driver, can be purchased off-the-shelf, from a variety of sources. The drawback, though, is that these off-the-shelf components must be retrofitted to accommodate the specifications of the flashguns. The Plasma Fire Saber driver, for example, was designed for installation in a PVC tube, with foil-tape strips as switch contacts. Install one of these drivers in a Graflex or Heiland flashgun, and you're immediately confronted with the fact that the metal tubes conduct current (very well, in fact). The foil-strip mechanism won't work as designed–which is no great shame, since foil strips, crinkled and bulging with wire underneath, would look horrible. Perhaps a switch? Or a potentiometer slider? Or a thumb-wheel? It would indeed solve the foil-strip problem, but it would also alter the prop, which had no switch, slider, or thumbwheel. And therein lies but one of many challenges in constructing an accurate plasma blade lightsaber replica.

There is no single "correct" way to surmount these challenges; you're not limited to what other people have done. You're limited only by your own creativity. One lightsaber replica builder came up with a potentiometer slider attached to the clamp bracket, where the bubble-lens would ordinarily be. Another builder I'm familiar with devised and was initially satisfied with a plastic thumbwheel attached to the side of the clamp bracket of his Vader saber replica. But through his creativity and ingenuity, he has since come up with a pressure switch connected to a digital potentiometer circuit that can be hidden in the hilt–an excellent improvement. The switch fits neatly into his hollow plastic replica MPP clamp bracket, and is thus hidden from view. Combine that with his plastic replica emitter shroud, end-cap, and a chrome plumbing tube, and you've got a fine looking and inexpensive Vader lightsaber replica.

If you don't want to use plastic replica parts, though, the switching mechanism problem persists, since one can't put a switch, or anything else, inside the actual Graflex, Heiland, or MPP flashgun clamp bracket. Another builder I know came up with an ingenious solution for the Skywalker ANH replica, that makes use of an obvious–yet often overlooked–switch mechanism already contained in the Graflex itself: The red test-button. To it, he hooked up a simple capacitor circuit (FIGURE A), which in turn is connected to the wires on the off-the-shelf PFS (Plasma Fire Saber) driver ($25.00 at www.amazing1.com). Push the red button, and the plasma column ignites; push it again, and it retracts. The speed of ignition/retraction is controlled via the choice of resistor used.

[image: image1.jpg]



FIGURE A
(A.S. Cobb) 
The point, I suppose, is that if you are planning to construct a maximally authentic and accurate plasma-blade lightsaber prop replica–one built from the actual flashguns and flashgun components and not from chrome tubing, plastic parts, and extraneous sliders or switches not present in the original prop–your understanding of the driver circuit is absolutely crucial, since your goal will be to design a suitable switching mechanism for it. Whether or not you buy an off-the-shelf driver or build your own from a schematic, you must understand how the driver works if you are to devise an effective and appropriate switching mechanism for it.

That means you'll have to learn something about electronics. Believe it or not, the plasma blade driver is a perfect project to start with if you're a novice, because it is a very simple circuit: Three transistors, a wound transformer, and a few supporting components (Mauhahdeeb, 29). What follows is a discussion of the basic PFS plasma driver circuit and its construction. Again, it's not a difficult project, but you will have to familiarize yourself with the laws and language of basic electronics. Here are some books you may find useful:



  


Optoelectronics, Fiber Optics, and Laser Cookbook
Lasers, Ray Guns, & Light Cannons
Build Your Own Laser, Phaser, Ion Ray Gun & Other Working Space-Age Projects
Build Your Own Working Fiberoptic Infrared and Laser Space-Age Projects
Again, this particular driver is very simple, and a good one to start with and experiment with: 3 transistors (Q1-Q3), a wound transformer (T1) and an few other secondary components–resistors, capacitors, etc.




FIGURE B
(Mauhahdeeb, 30)
Click to enlarge.
The circuit is powered by two 9V batteries, connected in parallel, which feed directly to the collector of Q2 and, via R1/C1, to the base of Q1 (a PN2907 PNP bipolar transistor). When the saber is off (switch or foil contacts unbridged), Q1's base receives a positive voltage, biasing it at cutoff. When the saber is ignited (switch or foil contacts bridged), the bias voltage at Q1's base drops, allowing it to conduct. That's because a bipolar PNP transistor will only conduct when its base is more negative than its emitter (Mauhahdeeb, 29). 

The bias applied will be greater if a simple switch is used rather than the foil contacts, since in the case of the latter, bias is effected by the skin resistance of the user. (The sensitivity range of this resistance is governed by R2, a 5.6M 1/4 watt resistor, and unwanted external signals that might cause premature ignition are filtered out with a .1mfd 50v disc capacitor (C1)). But keep in mind that it is this effect which allows the plasma column to "extend" and "retract," so if you bypass the "virtual capacitor" provided by the skin-bridged foil contacts and use a simple switch, the blade will simply snap on at full length, and shut off the same way. (Bridging the contacts with a simple capacitor circuit like the one in FIGURE A is one way to avoid this problem. The photo to the right of FIGURE A shows this circuit, wrapped in electrical tape, attached to a small white on-off button which will be installed under the red Graflex test lamp button shown in the photo below.)
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FIGURE A
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FIGURE B
When Q1 conducts, it feeds a variable current ramp to the base of Q2, the second of the three transistors. Q2 is, in a sense, a mirror image of Q1; its on-off configuration is exactly the opposite (an NPN unit as opposed to the PNP Q1 transistor). In other words, where Q1 does NOT conduct when it receives current from the battery (if it did, the batteries would run down even when the saber is turned off), Q2 does conduct when it receives current from Q1. Q2, when turned on by Q1, will then feed a ramp current through the next leg of the circuit–to the collector of Q3 (a modified Hartley oscillator). From there, the current is fed to the primary winding of the transformer (T1).

Now this is where things get interesting: We started with 9V, and it is at this point in the circuit that we convert that low voltage into the high voltage needed to drive the plasma column. It all happens between Q3 and the transformer, which are connected via a feedback loop.
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FIGURE C
(Mauhahdeeb, 31)
T1 (see FIGURE C) contains two windings: A primary winding (10 turns of 26 AWG bifilar wound with 10 turns of 28 AWG wire on an IC75D-1 coil form); and a secondary winding (1350 turns of 38 AWG wire) wound on top of the bifilar primary winding. Current flows through Q3 to the secondary winding of the transformer and R4 (a 4.7K 1/4 watt resistor), which forms a phased feedback delivered back to Q3's base. That feedback signal causes Q3 to oscillate at ~200 kHz which, in turn, causes an oscillating field in the primary windings of T1. This generates a high voltage (6kV) output that feeds into the electrode on the plasma tube, igniting the plasma column.

The entire circuit, as described, will fit nicely on a 2 1/4 x 1/4 inch piece of raw phenolic perf board. See this page for more information on perfboard.




FIGURE D
(Mauhahdeeb, 31)
Click to enlarge
With a quick trip to Radio Shack, you can build one of these basic driver circuits for about $10.00. Again, if you're a novice, get a good beginner's electronics cookbook (see examples one Page 2) from the library to help you out. You'll also need, of course, a soldering iron (inexpensive) and a multimeter is a good idea, too, for troubleshooting ($20-$50) but not entirely necessary. Once you've built one or two of these simple drivers, you'll be familiar and comfortable enough with the theory and construction to modify it with a variety of alternative switching mechanisms so that it meets the needs of your particular lightsaber replica design. Good luck, and have fun! (By the way, when it comes time to "smoke test" your driver, be careful not to shock yourself once you've hooked up the batteries; it won't kill you, but it does hurt. Believe me, I know...)

PARTS LIST:
SEMICONDUCTORS
Q1 - PN2907 general purpose, silicon PNP transistor
Q2 - PN2222 general purpose, silicon NPN transistor
Q3 - D40D5 NPN silicon power transistor
RESISTORS (all 1/4 watt, 5% units)
R1 - 5.6 megohm
R2 - 1000 ohm
R3 - 4700 ohm
R4 - 680 ohm
CAPACITORS
C1 - 0.1 mfd 50v ceramic disc
C2 - 10 mfd 25v vert radial-lead, aluminum electrolytic
TRANSFORMER
(see text and diagram)
PLASMA TUBE
10mm dia. 30" neon or 36" argon-mercury, single electrode
(better performance if pressure optimized) 

References 
The Graflex and Heiland Flashguns:
Everything You Need to Know
The first topic I'd like to discuss concerns the most important component of the ANH/ESB lightsaber prop replicas: The flashguns (big surprise). Hopefully, everyone is already at least somewhat familiar with the Graflex, Heiland, and maybe even the MPP (Micro Precision Products) Microflash and their use as the primary components of the Star Wars lightsaber props. Before I get into the specifics pertaining to each of these flashguns, though, I'd like to answer an extremely popular question, which you might be wondering about yourself: Why have I limited myself to the lightsaber replicas which use these flashguns? Why no Episode I sabers? Why no Skywalker ROTJ saber? There are a bunch of reasons. I'll give you the first one in the form of an analogy: Suppose you're an artist who makes custom, decorative lamps, and you build them from parts you find in a junkyard. Now, because you've chosen to build your lamps this way, there's no legal or ethical reason why someone else couldn't find those same junkyard parts and build her own lamp; you, the artist, don't own the patents on those parts, and in fact, the patents might have expired so it's possible that nobody owns them. This is, in fact, the case with respect to the Graflex and Heiland flashguns which a Star Wars propmaker decided to use to construct the ANH/ESB lightsaber props–and it's exactly what the best, most creative propmakers do. It's not just that it's easier and cheaper to build props this way; it also affords the prop a certain "realism" because it incorporates real technology (even if it's from the 1940s) that looks "familiar" in some sense. This is why a blaster from Star Wars or Blade Runner looks so much more interesting and convincing than a laser pistol from Flash Gordon or the original Lost in Space series; the latter are certainly more exotic, and perhaps more appropriate for those particular stories, but they don't look nearly as convincing as weapons. And that is the task of a propmaker.

The same theory drives the creation of alien characters; the best, most convincing aliens are those that are modeled after a variety of species we're all familiar with. When the characteristics of many different familiar species (say, human and insect) are creatively combined to form an alien character (say, the alien from Alien), that character is both "alien" looking since we've never seen those characteristics combined in that way before, but it's also "convincing" looking because we've all seen insects, we've all seen humans, we've all seen dog teeth (though never attached to a tongue, of course...). The same theory also pertains to set design. The reason why the Nostromo interiors from Alien look so much more "realistic" than, say, the Star Destroyer interiors from Star Wars is because the Nostromo interiors were created from junked airplane parts, dressed up to look like futuristic technology. That look wouldn't have been appropriate for the sterile feel needed for an Imperial Star Destroyer, but it would have lead to a more believable and–most important--interesting looking spacecraft. Getting back to the lightsaber props, that's the reason why the ANH and ESB lightsaber hilts look so cool in the close-up shots–at least that's my opinion.

Now, continuing with my lamp artist analogy: Suppose, on the other hand, you're an artist who designs your lamps entirely from scratch. Perhaps you first sculpt a master out of wood or clay and then make metal castings, or perhaps you design your pieces with CAD software and then have them milled from solid aluminum on a programable CNC machine.

That kind of artwork is no different from a painting or sculpture. If someone were to copy your lamp and sell it, it would be akin to copying an artist's painting or sculpture and selling it–a legally and ethically dubious practice, to be sure. The fact is that the Luke ROTJ saber hilt, and all of the Episode I hilts were designed from scratch by someone under the employ of Lucasfilm; they are, in that sense, artwork. It doesn't matter what you call those replicas–"Style O" instead of "Obi Wan's Lightsaber" etc–they are still copies of someone else's original artwork.

So that's one reason I don't feel comfortable offering a Skywalker ROTJ replica, or any of the Episode I replicas. But that reason aside, the fact is that I just don't like those hilts very much! All the cool aspects of the ANH/ESB props I discussed above are totally absent in the Skywalker ROTJ saber; to me, it just looks like a hunk of aluminum. Boring. And as for the Episode I sabers–yes, there are little knobs and ports, and other protrusions on them to make them look like pieces of real technology–but for some reason, they just don't impress me. They look more like toys than "real" lightsabers. Even the Skywalker saber prop used in the infamously lame Star Wars Holiday Special (made from a Graflite #2773) looks more interesting than any of the Episode I sabers!



compared to 


Call me crazy, but I like Luke's Holiday Special saber more.
As for the Star Wars Holiday Special itself... 




...What can one say? (Except "WHYYYY??")
This is, again, just my opinion, but that leads to the third reason why I don't offer the Skywalker ROTJ or Episode I hilts: Yes, a lot of people want them–far more than those who want the ANH replicas I make, and yes I could make a tidy fortune if I offered them. But the fact is–and this applies to all of you who are working on your own replicas–if you don't really like the replica you're working on, it simply won't turn out well; you'll cut corners, you'll turn a blind eye to slight imperfections, you'll be sloppy. And worse, the replica won't be any fun to build. If you're looking to "crank them out" in order to make a huge pile of money, you'll be in for a huge disappointment. If, on the other hand, you treat each replica you build as an individual piece, and thus invest an appropriately huge amount of time, attention, and care into each one (which you can only do if you really admire the prop), then you might find people who want to purchase your work. There won't be many, which is okay because you're not building many. But even if you don't find a buyer, the important thing is that you have taken pleasure in the work and admire it yourself.

So these are the reasons why I have limited myself to the Graflex and Heiland based lightsaber props. But there's one other obvious reason, which is the most compelling of all: These flashguns are the very same flashguns used to create the original props! So, when you use one of these flashguns yourself, the replica you build will be as close to the real thing as you can possibly get. Why someone would shell out $400 for an Icons replica–which is, let's be honest, just a mass-produced (and poorly made) replica of a flashgun–when you can spend even less for the actual flashgun itself? It never ceases to amaze me. As for hand crafting replicas of these flashguns from chrome plumbing tubes and hardware store parts, it's a wonderfully challenging project and I have great respect for people who undertake it. But the goal of such a project–to build a lightsaber replica without using the original flashguns--is entirely different from the goal of producing an exceedingly accurate prop replica; in other words, if the latter is your goal, there is absolutely no reason why you would not use the appropriate flashgun, since that is what was used to create the original prop. Yes, these flashguns are expensive. But look at it this way: The hours and hours of time you spend cutting and grinding plumbing tubes, etc, could just as easily be spent hunting for cheap flashguns at antique stores, garage sales, camera shows, etc. It takes patience and diligence, but you absolutely can find these flashguns for as little as $30 each! It can be done, and I've done it myself (and it's a great feeling when it happens!).

This site has many links to on-line antique sites and non-eBay auctions, and yes, you might check them and find nothing. That will usually be the case, just as most garage sales and antique stores you walk into will yield nothing. But remember: Folmer Graflex and Heiland Research produced hundreds of thousands, if not millions, of these flashguns. Before word got out a few years ago that they were used to create the Star Wars props, you could find those flashguns for as little as $10 each. They are NOT rare. One vintage camera dealer I talked to at one of the camera shows, who was himself vintage–probably in his late 70s--told me that a few years ago he had 20-30 Graflex and Heiland flashguns in his basement and he threw them out because they were taking up too much space! You must always keep in mind that although many camera collectors and dealers know what these flashguns are used for nowadays and know what they're selling for on eBay, there are just as many who do not. They'll bring them to the camera shows; they'll sell them at garage sales; they'll include them in estate sales (a GREAT place to find cheap flashguns); and they'll list them on non-eBay auction sites or sell them on consignment at antique stores–many of which have online catalogs. I have links to all of these on my site, and if you check them often enough to pounce as soon as one comes up, you will find a Graflex or Heiland flashgun for well under $100. Keep in mind that most of the people selling these flashguns on eBay are people who have found the flashguns exactly this way–at antique stores, garage sales, estate sales, and camera shows. Think about it! If they can find them this way, so can you! Just two weeks ago, I found a beautiful Synchronar in absolutely flawless condition–not a scratch–with two reflectors, camera mount, and sync cord, for $60. A few months before that, I found two Heiland 3-cells at the Chicago Photorama camera show–$45 for both! They were scratched up a little, but I just had them re-chromed ($30). So keep checking those links, and if you find any others, let me know and I'll add them to my site. And, as always, go to those camera shows! 

Now for a few words on the flashguns themselves and–most important–how this knowledge will help you at the camera shows. Remember, the dealers at these shows are all photographers whose life's passion is antique camera equipment. At a recent show, I saw a guy like me, looking for a Graflex or Heiland, only he was walking around from table to table with a photo of the Skywalker lightsaber, pointing to it and saying "This is a Graflex flash. Do you have one of these?" Aside from being a complete moron, he clearly lacked any respect for the very camera equipment he was looking for; and this is the reason why many dealers at the shows will not sell these flashguns to Star Wars enthusiasts, even though they might have a box full of them under the table. Going up to a dealer and saying "I want a Graflex for my dying grandfather because he has an old Speed Graphic camera that I'm trying to restore for his birthday" etc, is just as stupid and painfully transparent. The idiots who do that aren't fooling anybody; the dealers have heard that line hundreds of times.

So take the time to inform yourself about large and medium format press cameras; be able to have an intelligent conversation with a dealer. In short, have respect for the equipment and for the dealers selling it. Keep in mind that these flashguns are antiques, and that they were actually used by a photographer some 70 years ago–maybe a newspaper photographer, maybe a war correspondent. When you learn about the equipment, you won't want to destroy it by drilling holes for a d-ring or ESB grip rivets, etc–and it's really not necessary to do so; there are other ways to attach these things that don't damage the flashgun in any way. Understand that the main reason why the dealers want nothing to do with Star Wars enthusiasts is because, 1) they seem to have absolutely no respect for the equipment, and 2) are therefore likely to destroy it to make a lightsaber.

So respect the equipment and the people selling it. Take the time to learn about it. I actually got so into it that I bought a Wartime (olive drab) Graflex Speed Graphic camera for $60. It really is cool, and it's fascinating to learn about. I bring it with me whenever I go to a camera show and learn more and more about it each time. I'm not saying you should lie to these dealers–just don't announce that you want a flashgun so you can make a lightsaber replica out of it. And for God's sake, don't destroy it in the process; again, once you learn about large and medium format press cameras, you won't want to, and again, there's absolutely no reason to. Where can you learn about these cameras and flashguns? Go to www.graflex.org. You'll find a wealth of information there.

As for the props themselves and the specific flashguns used to construct them: 

Graflex-based Lightsaber Props:

The Skywalker ANH, ESB, and Vader ROTJ lightsaber props were all made from a Folmer Graflex 3-cell flashgun (non-synchronizer), Patent # 2310165. The ANH Skywalker hilt was dressed with the following: Six 3.5 inch long black t-shaped rubber grips (windshield wiper blade material from a World War II British military vehicle. Excellent replicas of these can be purchased from John Shields at Yodashouse); a 7-bubble calculator display lens from a Sinclair or Texas Instruments Datamath calculator; and a strip of ½ inch wide chrome mylar tape which covers the word "GRAFLEX" on the clamp assembly. With the exception of the d-ring bolted into the base of the hilt, that's it.
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 HYPERLINK "http://www.lightsaberreplicas.com/SkywalkerANHLarge.html" 

The ESB Skywalker hilt was dressed with similar grips, though each one is notched near the base and riveted into the flashgun. The calculator display lens is replaced with a gold-lined HP-44 circuit card edge connector cut to size (13 gold contact lines); the clear test lamp assembly is replaced with a second red button identical to the test button on the opposite side of the flashgun; and finally, the smooth ½ inch wide chrome mylar tape is replaced by 1 inch wide textured chrome tape.



(photo courtesty of www.swfans.net)
The ROTJ Vader lightsaber prop was actually created from a stripped down Skywalker ESB lightsaber prop because the Vader ESB and ANH props had all been misplaced (or stolen) over the years between films. One wonders why they didn't just find another Heiland flashgun; perhaps there just wasn't enough time. In any case, the Vader Graflex prop was dressed to approximate the Heiland prop; six allen hex-nuts were embedded into the flashgun (which, strangely, don't have any correlation to the Heiland Vader prop), and a black collar was placed near the top to simulate the effect of the black Heiland slope-top reflector mount (the "emitter shroud"). Additionally, the Graflex center clamp assembly was replaced with a section of black tubing and a black control box of some sort--possibly carved out of wood. Also, the Vader ROTJ hilt has seven grips rather than six. I don't know much more about this prop, and I'm not inclined to replicate it because I'd rather not drill into the flashgun to place the six allen hex-nuts. (Plus I really didn't like ROTJ enough to want to bother making that replica.)



(photo courtesty of www.swfans.net)
The Vader ANH and ESB lightsaber props were made from three different, yet very similar looking flashguns: The Heiland Synchronar, the Heiland 3-cell, and the MPP Microflash (a British copy of the American patented Heiland). These were dressed with the standard 6 grip configuration used on the Skywalker sabers; the ANH Vader hilt used a 6-bubble Sinclair or Datamath lens (trimmed down from 7 to fit the smaller Heiland and MPP brackets) and the ESB hilt used the gold-lined HP-44 circuit card edge connector. Finally, a d-ring was inserted into the sloped emitter shroud so that the saber hangs right-side-up on Vader's belt.
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As is the case for any film prop, there are always "stunt" and "hero" variants–the latter used for close-up and costume-only shots. From what one can tell from film stills and publicity shots, all three flashguns were used for both the stunt and hero variants of Vader's lightsaber prop. One should note that the King Sol company produced a flashgun that, like the MPP, is a copy of the Heiland; there is no evidence, however, that the Sol flash was used for any of the props. The differences between the Heiland Synchronar, 3-cell, and MPP Microflash are subtle with respect to the flashgun body itself; the sync-cord sockets on the Synchronar and the MPP are ovular, whereas they are rectangular on the 3-cell; also, these sockets on the MPP are engraved "SHUT" (for shutter) and "EXT" whereas they are engraved "TRIPPER" and "EXTENSION" and "REMOTE" on the Synchronar. If you look at the enlargement of the saber hilt in the publicity photo below, you can see (barely) the longer, word-length Synchronar engravings under the sync ports and not the shorter, abbreviation-length MPP engravings. The standard Heiland 3-cell, in contrast, has no engraved socket markings at all.
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Another common variation seen in the film stills and publicity photos is the slope-top reflector mount or "emitter shroud." The Heiland flashguns were made with two versions of these–a longer, more sharply angled variant (also found on the MPP), and a shorter, less angled or "snub-nosed" variant (shown in the publicity photo above). If you examine the photo, you can see two obvious characteristics of the snub-nosed shroud: 1) the raised lip on the bottom of the shroud is approximately 25%-30% narrower than it is on the longer sloped MPP and Heiland variants. That narrower lip is one of the biggest differences between the snub-nosed variant and the longer angled variant (aside from the slope angle itself, of course); 2) the other big difference is the presence of two extra notches cut into this narrower lip on the snub-nosed variant; these two extra notches are placed laterally, in addition to the two centered over the activation plate and, 180 degrees opposite, over the test-switch assembly. You can clearly see one of these lateral notches on the publicity photo, exactly where it should be with the snub-nosed shroud. (It appears almost directly above the oval sync-plug socket, slightly to the right of center). Also, the notches in the snub-nosed variant are quite a bit smaller and more sharply angled (v-shaped) than those on the longer-sloped MPP and Heiland variants, whose notches are wider and u-shaped.

There are other small variations among the flashguns: end-cap differences, clamp bracket differences, test switch assembly differences, etc, which are too numerous to note here. Suffice it to say that the Heiland Synchronar, 3-cell, and the MPP Microflash were all used for the Vader ANH/ESB props, and in some cases, a single prop may have been made from a combination of parts from all three flashguns.

Well, if you've made it this far, you should consider yourself armed with everything you need to know to dress your replica hilts accurately, and more important, how to find the proper flashguns inexpensively. Again, use the links on this site to check those antiques sites and non-ebay auctions every day, and definitely go to the camera shows; if you prepare yourself for the shows as I suggest, ask the right questions and most important, don't ask the wrong questions, you won't come away empty-handed. Also, keep an eye out for estate sales and garage sales in your area, and take a few hours on a Saturday or Sunday to check them out. Remember: This is how the e-Bay sellers get their flashguns, so you should do the same!

Building a Lightsaber
You're not a Jedi until you've built your own lightsaber. This page will show you how.


Most fans are quite surprised to learn that the blaster pistols, rifles and lightsaber props used in the Star Wars movies were made from early 20th century machine guns and vintage camera equipment. Most of these items are still common today and are fairly easy for the Star Wars enthusiast to find. This page will focus on finding and converting the Graflex 3-Cell flash handle into an authentic replica of the lightsaber used by Luke Skywalker in A New Hope. For more information about other Star Wars props made from pre-existing items see my website at:
http://members.aol.com/yodashouse     
or contact me directly at yodashouse@aol.com
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Completed ANH lightsaber
 



Background
Most of the lightsabers used in the movies were made from *flash guns* or *flash handles*. These are the devices used to supply power to the flash bulbs in vintage press cameras. When you see an old movie with a crowd of photographers taking pictures, most likely the cameras you see have Graflex or Heiland flash handles attached. The flash handle is the long tube that holds the flash bulb and reflector. It is also used as a handle for the camera. These flash handles made great props because they have all kinds of little gizmos like buttons, pinch clamps and gold terminal points sticking out to compliment the techno look of the movies. 
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A Graflex 3-Cell flash handle shown here with a typical reflector hood attached
The only things added to the Graflex flash gun to make Luke's saber from ANH were a belt clip, some windshield wiper blades for hand grips, a strip of chrome tape and a display lens from an old LED calculator. Luke's ESB saber differed slightly from the ANH version in that the original belt clip and calculator display were replaced with a new style belt clip and printed circuit board with gold traces. The Graflex's light lens assembly was also replaced for ESB with a second red push button.
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Modified version used in ESB. For more information on the this version see my page at
http://members.aol.com/yodashouse
 

Where to begin?
The first thing to find in order to build either version of Luke's saber is the Graflex flash handle. It's actually called a "Graflex 3-Cell" flash gun or flash handle. They came as an accessory for the Graflex "Speed Graphic" camera. The best places to find good quality flash handles are vintage camera trade shows. Check out a Shutterbug magazine for a listing of local shows. A Graflex 3-Cell in very good to excellent condition sells for as little as $10. Vintage camera buffs frown on Star Wars fans buying up the flash handles and *destroying* them. Most will either deny having them or jack up the price to collector level if they think you're making a lightsaber out of it. You'll be wise not to mention what you plan to do with it.

Another place to find the flash handles is the internet newsgroups. There are always folks who will sell you one there, but expect to pay anywhere from $100 for less than mint handles to over $200 for a handle in mint condition. Remember though that these flash handles are considered outdated junk by camera dealers. No one other than a Star Wars fan would pay more than $10 for one, even in mint condition. *Calling around* and posting to the newsgroups will rarely yield anything other than the occasional high priced find. Your best bet is to be patient and wait for a camera show. Then go and rummage through the dealer's boxes. The chances of finding a Graflex at an affordable price are very good.
 

Variations
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The Folmer Graflex Corporation made 3 basic models of the 3-Cell flash handle. Two of the models look almost identical except for the design of the push button. The original version of the 3-cell had a hinged type button and pin stripes around the terminals as shown here.
  Early model Graflex 3-Cell not used in the movies
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Later models had one of three variations of the small red push-button. The version used in the movies is shown here.
 

 

The correct version of the push-button
 

The final style of  3-Cell flash handle is the one most camera dealers think is the movie version. It looks nothing like the ones pictured above. It's really just a long skinny tube with a black cap on one end. They're usually marked with "Cat#2773 3-Cell" and "Graflite". While this version was not used for any of the lightsabers, it can be seen painted multi-color on the dashboard of Luke's X-wing. 
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A Graflite 3-Cell flash handle. Shown here with the mounting clamps used in the X-Wing
 

 

What next?
Once you've found the flash handle you'll need to locate the other items needed for the conversion:
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* 7 digit LED calculator display lens - The first hand held calculators made in the early '70's had LED (light emitting diode) displays. With this type of display a number is represented by turning on the appropriate LEDs in a seven-segment display. The numbers in this type of display put out a red glow that can be seen in the dark. LED displays are still found today in most radio/alarm clocks.The display lens was used to magnify the individual numbers for easier reading and looks like a clear strip of plastic with a bubble over each LED. It's still possible to find old hand held calculators with LED displays. However, most models have 8 or 9 digit displays i.e. Texas Instruments TI-2500 or Datamath II. The seven digit display used in ANH was made by TI in limited quantities for export to Europe, never selling in the US and was soon replaced by the 8 and 9 digit display type.
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TI Datamath II hand held calculator (above)
 

 

9 digit LED display lens used in the TI Datamath II ( left )
 

Today's calculators have LCD ( liquid crystal display ) displays with black numbers on a white background. LCD displays do not emit light and can not be seen in the dark. 7 digit LED displays are extremely rare so most fans just find an 8 or 9 digit display lens and sand off the extra bubbles. This method works fine except that the bubbles are slightly too small. I offer a high quality exact replica of the 7 digit display lens used in ANH for $10. ( See the info on my conversion kit below ).
More display lens pics
 

* Rubber strip for grips - The English prop builder who made the saber for ANH used windshield wiper blades for the six grips. No one is exactly sure which windshield wiper blades were used but most will agree that they must have been made for a large military type vehicle judging by the size and design of the material. The grips are made from a very heavy rubber which, when viewed from the profile, look like the letter "T". The material was cut to size, the edges were rounded with a razor knife and the pieces were fastened to the Graflex using double sided tape. The top of the letter "T" was fastened to the Graflex leaving the bottom *fin* sticking out to form the gripping surface. With all six rubber strips in place the saber not only looks good but is also quite functional. The grip fits the hand well and offers a little bit of cushion and a great non-slip surface for dueling.
I've spent quite a bit of time looking for the proper type of wiper blades to use for my saber only to find that most 50+ year old rubber has long since dry rotted and is not much use for display. The blades I've found that are still in good condition have trouble sticking to the Graflex due to the flat back of the blades not conforming to the round surface of the Graflex. I'm sure it worked fine for the filming of the movie since the saber was only shown from a distance. But for display purposes, I needed something better. 

To achieve total accuracy and display quality results I've come up with a custom rubber extrusion made from the same hard rubber material as the original grips. The grip material is exactly like the military wiper blades except that the part of the material that contacts the Graflex is curved to match the curve of the handle. No expense was spared in achieving total professionalism in this design and I believe it to be the finest quality on the market today. A set of six pre-cut grips sells for $10.
 

* Belt Clip -Not much information is available regarding the belt clip used for the ANH version of this saber. Some folks just bend some metal strip and drill a couple of holes in it. While this method is functional, the results are usually lacking in display quality appearance. I've modeled my belt clip after the version made by Icons. They had the chance to borrow the actual prop in order to replicate it. So, given the absolute accuracy of the rest of their saber, I don't doubt that what they made is a dead on copy. Just like my rubber grip material described above, no expense was spared in the design and construction my belt clips. They are formed using commercial metal fabrication equipment. The holes are punched, not drilled. And the entire assembly is nickel plated. The result is a professional looking belt clip assembly that is identical to what Icons uses on their Luke saber. ( see picture below ) I believe this to be the highest quality and most accurate belt clip assembly on the market today. A complete belt clip sells for $10 and includes stainless steel fasteners.
 

* Chrome tape - What can I say about the chrome tape? Its just plain 1/2" wide mylar tape. Any good industrial tape or label manufacturer will be happy to send you a small sample. I include more than enough for a Graflex in my conversion kit at no charge. You'll need a long 5 1/2"strip to cover the word "Graflex" on the rail clamp and a short 2" piece to put behind the LED display lens to make it reflective.


My $30 Graflex Conversion Kit
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    Includes: 

· 6 rubber grips with industrial grade adhesive 
· Nickel plated belt clip assembly with stainless steel fasteners 
· 7 digit display lens replica 

· 2 strips of mylar tape 
 

 

 

 

Everything you'll need is included in this $30 kit (except the Graflex flash unit itself)
If you'd like to order a kit, e-mail me at yodashouse@aol.com. Shipping is free.


 

How it all goes together
There's not much to the conversion. The calculator display is held in place by the flash handle's clamp. The grips are held in place at 60 degree intervals by an industrial grade adhesive tape. And the belt clip is fastened with button head screws mounted in the bottom of the handle.
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The only part of the Graflex that gets modified is the bottom half. This picture shows how the grips are placed on the handle. Note that the bottom edge of the facing grip is in the same plane as the centerline of the wide slot. Install the grips with the band clamp attached to the bottom half. This will keep the grips the correct distance from the slot. If the grips are installed too close to the slot the bottom half will not lock into place in the band clamp. You can use the face of a clock to get the grips at 60 degree intervals by setting the bottom half end cap down on the face of the clock and making marks at two hour intervals.
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This picture shows the belt clip mounting details. The relationship between the grip edge and the wide slot as mentioned above is also shown here. The belt clip mounts 90 degrees off of the grip that is attached closest to the wide slot. Or, using clock coordinates, a grip at 12, 2, 4, 6, 8 & 10 o'clock as shown here with the d-ring of the belt clip hanging over at 9 o'clock
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This picture shows how all of the parts line up with each other when the unit is completed. Note that with the display lens pointing straight up (as shown here) the d-ring hangs straight down. Using clock coordinates and viewing the Graflex from the bottom end with the display pointing straight up, line your saber up this way:

· Grips placed at 1,3,5,7,9 & 11 o'clock

· Display mounted at 12 0'clock

· Belt clip d-ring hangs down at 6 o'clock

· Red button on the front half at 3 o'clock

 

Building a Lightsaber Part II
You're not a Jedi until you've built your own lightsaber. This page will show you how.


Most fans are quite surprised to learn that the blaster pistols, rifles and lightsaber props used in the Star Wars movies were made from early 20th century machine guns and vintage camera equipment. Most of these items are still common today and are fairly easy for the Star Wars enthusiast to find. This page will focus on converting the Graflex 3-Cell flash handle into an authentic replica of the lightsaber used by Luke Skywalker in Empire Strikes Back. For information on finding a Graflex 3-Cell flash handle see Building a Lightsaber Part I.
For information about other Star Wars props made from pre-existing items see my website at:
http://members.aol.com/yodashouse     
or contact me directly at yodashouse@aol.com
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Completed ESB lightsaber


Background
Although no reference was made in the movie, Luke's saber changed slightly for the filming of ESB. The prop was still based on the Graflex 3-Cell flash handle, but a few modifications were made.

· The LED display lens was replaced with an edge connector from an old circuit board 

· The grips were shaped differently and attached with rivets or screws 

· Part of a Linhof flash unit was adapted for the belt clip 

· A type of embossed chrome tape was used in place of the smooth ANH version 

· An extra red button filled the original Graflex test lamp's socket 

 

* Circuit board edge connector
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Anyone who has upgraded a PC should be familiar with an edge connector. It's the part of the circuit board that mates with the motherboard. The little lines ( called *fingers*) are gold plated to assure the best possible connection. The type of arrangement used for the ESB saber is called a HP-44 bus and uses gold plated fingers spaced on .156" centers, giving the 2 inch board 13 gold fingers. Modern edge connections ( as shown at left )are very compact, yielding 10 or more fingers per inch and typically have shorter gold fingers than the HP-44 bus.

 

I offer an exact replica of the board used in the movie for $10. The boards I make are photo-etched from fiberglass composite circuit board material and the fingers are plated with real gold. The thin part of the fingers are then plated with tin to achieve complete accuracy.
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My edge connector replica. Plated in gold and tin.
 

* Rubber strip for grips - The grips used are of the same material as the original ANH version, but they were cut and attached differently. The grips are blocked off at the ends instead of being rounded and have a groove cut out of one end where a screw is used to hold the grip in place. I sell a set of ESB style grips complete with industrial adhesive and stainless steel mounting hardware for $10.
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* Belt Clip - The belt clip for the ESB saber used a larger belt ring and a different type of mount. The mount was built from the reflector mount of a Linhof flash unit. I build an exact copy of the Linhof reflector mount from brass ( just like the original ) including all of the drilled holes, not just the ones used for the d-ring. A complete assembly consisting of a painted brass mount with nickel plated d-ring sells for $10.  (Shown at right )

* Embossed Chrome Tape - The chrome tape used for the ESB saber is a one inch wide embossed foil. The pattern on the tape has 13 blocks across the width of the tape giving it a very reflective quality. I include more than enough of this style tape at no charge in my $30 conversion kit.
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* Extra Graflex Button - In place of the original ANH Graflex's test lamp lens, a second red push button was added. It's interesting to note that the saber is held in the movies in what would seem to be an upside down position, with the new red push button facing upward.
 

 



My $30 ESB Graflex conversion kit
Includes: 

· 6 pre-cut, knotched and drilled rubber grips with industrial adhesive 

· Accruate Linhof reflector mount replica belt clip with d-ring 

· Gold plated edge connector board 

· Correct embossed tape 

 

Everything you'll need is included in this kit except for the extra button and the flash itself.
If you'd like to order a kit, e-mail me at yodashouse@aol.com. Shipping is free.


How it all goes together
This view shows the edge connector securely held in the Graflex's clamp. Also shown is the correct positioning for the wide chrome tape. It fits in the area between the two locking tabs on the Graflex band.

Note the relationship between the clamp assembly and the facing rubber grip. They are both on the same center.

 

 

An end view of the completed saber showing how the belt clip aligns with the grips. The Graflex clamp would be straight down with the saber in the position shown.

 

 

 

 

 

 

