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Motion Detector Assembly Instructions
The following will give you some guidance and tips for assembling the Glolab GCT-1 motion detector module into a usable motion sensing remote DSLR camera triggering device. It can be used with any DSLR that has the provision for connecting a remote shutter release. Cameras such as the Canon EOS series and Nikon D-100 (with the optional MD-D-100 battery grip), Nikon D1 and D2 series will work fine. As far as I know, the Nikon D-70 and the recently announced D-50 will not work.
Here is a photo of the completed detector:
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                                                                                                                                 The completed detector

You don’t need a degree in rocket science to do this project. All you need to know is which end of a screwdriver to hold, and which end of a soldering iron NOT to hold.

__________________________________________________________
The module itself is obtained from Glolab corp, 307 Pine Ridge Drive
Wappingers Falls, NY 12590. Their web address for ordering is http://www.glolab.com/index.html . Select “Motion detector module” on the left side of the page for a description of the unit, and “ORDER PAGE FOR KITS AND COMPONENT” to order it.
You will need to order BOTH the GCT1  module and the FL65 fresnel lens.  

In addition to the module and lens, you’ll also need the following additional parts. I have included Radio Shack catalog numbers since they are the most widely available. Each part description is a hyperlink that will take you to the supplier’s catalog page. 
1. 1 ea.  Project Enclosure 5x2.5x2"  Radio Shack cat.# 270-1803
2. 2 ea.  SPST High-Current Mini Toggle Switch  Radio Shack cat. # 275-324 
3. 1 ea. SPST Pushbutton Switch  Radio Shack cat. # 275-644
4. 1 ea. Panel-Mount Jack  Radio Shack cat. #274-251
5. 4 ea. Machine screws,   6-32,  1 ¼  inches long w/washers and nuts.
6. 4 ea. Hollow metal or plastic spacers, about 3/16 inch outside diameter and 7/32 ” inside diameter, EXACTLY 7/8 inch long.
7. 1 ea. 5mm Green LED,  Radio Shack cat. # 276-022 
8. 1 ea, 9V Snap Connector, Radio Shack cat. # 270-325 
9. 1 ea.  9V  Battery, Radio Shack cat. # 23-875 
10.  About 3 feet of insulated hookup wire. 22 ga. Is fine.
11. 1 tube Silicone Rubber Sealant  Radio Shack cat. # 64-2314
You’ll need basic hand tools, an electric drill, a soldering iron suitable for printed circuit work, and a 1 1/16 hole saw. If you don’t have a hole saw, you can get the right one from http://www.mcmaster.com , catalog number 4008A19 for about eight bucks.
Preparing the enclosure 
Assuming that you have the module, lens, and all the above materials at hand, proceed with getting the enclosure ready. The module, switches etc. are mounted in the “box” portion of the enclosure with the flat plastic cover forming the rear cover. Note that you should use a plastic (non-conductive) enclosure. If a metal enclosure is used, the output is not isolated from ground, and touching the metal enclosure to the camera body – particularly the tripod socket - will short the output and trigger the shutter.
Here is a diagram for drilling the holes in the box:
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Front view

Note that the 1 1/16” hole for the fresnel lens is exactly equidistant from each of the 1/8” mounting holes. Its center can be located by scribing a line between each corner mounting hole, and where the lines cross is the location of the center of the fresnel lens window. Use the hole saw to make this hole.
The extra 1/8” hole on the top left of the box is for the green “READY” LED. 
Additionally, on the top of the box, drill a ¼ ” hole for the output jack and a ½ ” hole for the manual trigger switch.

On the rear cover plate, drill a 1/2”  hole in the location shown below for access to the sensitivity potentiometer on the module circuit board. 
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I also drilled a 3/8” hole in the bottom of the box and glued a ¼-20 nut inside for attaching the unit to a tripod.
Finally, mount the fresnel lens in place on the inside of the box over the 1 1/16” hole. Since any glue available will not stick to the plastic that the lens is made from, you’ll have to run a bead of the silicone sealant around the perimeter of the lens, overlapping it to capture it in place. Take care not to get any of the sealant on the center of the lens window itself. The lens is mounted with the smooth side toward the surface of the box, with the grooved side facing back toward the circuit board.
Making the connections to the circuit board
Now comes the fun part. Solder a piece of hookup wire of the appropriate length to each of the following terminals on the circuit board. While it makes for a neater job if each is trimmed to the correct length to reach its associated component, you can’t go wrong by making each one about 4 ½”  long. 
1. Solder one wire to each of the “shutter” and “test” terminals. 
2. Solder the black wire of the battery snap to the negative “power” terminal and a piece of hookup wire to the positive “power” terminal. 
3. Solder the red wire of the battery snap to one of the terminals of one of the SPST switches, and the wire from the positive “power” terminal to the other switch terminal. This is your “on/off” switch.
4. Solder each of the wires on the “test” terminal to the terminals of the other SPST switch. This is your “test” switch.
5. Solder the LED to the BOTTOM side of the circuit board across the “ready” terminals. Use the full length of the LED leads so that the LED stands about 1 ½” from the circuit board. Pay attention to the polarity of the LED – solder the shorter of the two leads to the negative terminal and the longer one to the positive terminal. The LED will be bent into position later.
6. Connect but do not solder the other ends of the wires to the “shutter” terminals to the terminals of the output jack. They are not polarity sensitive.
7. Solder two pieces of hookup wire about 2 ½” long to the two terminals of the pushbutton switch. Mount the pushbutton switch in the ½” hole on the top of the box.

8. The terminals on the circuit board marked “flash” are not used. It is beyond me why the maker chose this confusing term for this connection. It has nothing whatsoever to do with a camera’s flash or strobe. What it is is a short closed circuit pulse every two seconds intended to keep a hacked point-and-shoot camera from going into deep standby while waiting for a shot.

Mounting the components in the enclosure
At this point you  should have the module circuit board looking like an octopus with switches and wires hanging from it.

We now get to the nitty-gritty.

The “top” side of the circuit board has all the components mounted on it. The “bottom” side contains the IR motion sensing pyroelectric sensor and the “test” LED’s. 

Facing the top side of the board, position it so that the terminals that you made your connections to are along the right side.

Take each of the four 6-32X1½ mounting screws and insert them through the front of the box in the 1/8” mounting holes. Holding the screws in place, lay the box face down on your work table so the screws are sticking up inside the box.

Take the four plastic or metal spacers and slip them over the screws. The 7/8 inch length of these spacers is critical. Their length determines the focus distance of the fresnel lens to the motion sensor.

I used pieces of 3/16” brass tubing that I carefully filed to length. Plastic soda straws are a bit too flimsy for this application, but would probably work in a pinch. An alternative is to use the ready-made threaded stand-off’s that the maker of the module suggests in his manual.
Take the prepared circuit board and slip the four corner mounting holes over the screws. Again, have the component side toward you and the connections you made along the right side of the board. Carefully guide the green LED into the 1/8” hole in the box and seat the board against the spacers. Put on the washers and nuts and tighten them. Be sure not to use washers that are so large as to extend out and touch the boards printed circuitry.
Connect the wires on the pushbutton switch to the two terminals of the output jack that you left unsoldered earlier and solder now.

Now you can complete the assembly by mounting the switches and output jack into their holes. Position the two switches so that the terminals are toward the bottom of the box.

The switches come with some colored plastic covers that slip over the handles. I used the red one on the on/off switch and the green one on the test switch.

We’re almost home!

The moment of truth
Make sure all four of the little DIP switches on the circuit board are in the OFF position. This is the normal position for these switches for most applications. You can check the Glolab manual and see if you might want to change them for special applications.

Adjust the sensitivity potentiometer to about ¾ of its travel clockwise. Connect the battery to the snap terminals, place the test switch in the “test” (on) position and turn the on/off switch on. 
After 15 seconds while the circuitry stabilizes, the green “ready” LED should flash.

Place the unit on the bench and walk back and forth in front of the fresnel lens. The LED’s inside should light whenever you pass in front of the detector. If it does, it’s all over but the shouting! Be sure to return the test switch to the normal (off) position.
If the unit doesn’t respond as expected, you’ll have to go back over your work and see what might be wrong. Make sure that no wires are shorted together, and make sure nothing is touching the printed circuitry on the board. Make sure that the mounting washers are not extending out from the screws and shorting something on the printed circuit board. Also ensure that if you used metal spacers, that one of them is not shorting something on the board.
Using a couple of pieces of Velcro, stick the battery in the bottom of the box and put on the rear cover. Don’t bother with the thin metal cover plate that comes with the enclosure. You’ll want to play with the sensitivity adjustment to get a feel for what setting is best. I normally leave it all the way clockwise except for when there are blowing branches or some other moving object in the background of where you set up.

Application notes
1. Be sure that the unit is fully enclosed in the enclosure, and put a piece of plastic tape over the sensitivity adjustment hole. This will exclude any air currents that might cause shadows near the surface of the sensor element to cause false triggering.
2. Be aware that any movement within the field of view can cause triggering. Even blowing blades of grass or shrubbery will do it. Try to position the unit so that only movement of the subject in the field of view will cause the unit to trigger. Instead of having the unit pointing down toward grass or twigs, position it lower so that it points up toward the horizon or distant trees. This job is made easier by the narrow field of view of the unit – about 8-10 degrees. It can be further narrowed by gluing a snoot made from a shortened toilet paper roll over the lens. If there is a strong wind blowing, this job will be that much more difficult.
3. Although most DSLR cameras will autofocus prior to firing if set to focus priority, I usually set the camera to manual focus and pre-focus on a selected spot where I expect the subject to appear. After all, there’s no guarantee that the critter will be exactly in the center of the selected focus reticle when the camera fires. I find that I get fewer out-of-focus shots using this method.

4. When shooting animals in the wild, find a game trail and set the detector at a right angle to the trail, rather than aiming down the trail. That way the camera will fire only when the subject is at a specific pre-determined point. Using a long trigger cable, the camera itself can of course be placed anywhere to get the shot at the desired angle. Remember that animals, be they predators or prey, almost always follow usually visibly worn predetermined paths in their daily (or nightly) rounds.
5. Because this unit works on infrared radiation, it works equally well in broad daylight or during the darkest night. I have used it deep in a cave, at night, photographing bats.

6. With most DSLR’s, after the viewfinder data display times off, there is a short delay after the shutter is activated before the camera actually fires. To eliminate this delay, set the viewfinder display timeout to “always on” or if that isn’t an option on your camera, set it to a very long time – 30 minutes or more. Just remember that this will drain the camera battery faster, but not so fast as to exhaust it within eight hours or so. You might not want to do this if your camera suffers from short battery life.
Fabricating a remote camera trigger cable
Obviously, you’ll need some way to connect your camera to the motion detector unit. First, since I’m familiar with Nikon cameras, I’ll describe the method I use for a Nikon camera.
Nikon cameras
1. Obtain a Nikon 10 pin connector plug. Unfortunately, Nikon doesn’t sell just the plug.  What I did was to buy a Nikon MC-23 cable, which is a short cable with a 10 pin connector on each end, and cut it in two. That way I ended up with two 10 pin connectors.
2. Strip about 1 ½” of the outer sheath insulation off the cut end and separate the wires.
3. Locate the white, violet and yellow wires and strip about ¼” off them.

4. The yellow is  common, the violet is the “half press”, and the white is the shutter release.

5. Connect the violet and white wires together.

6. Obtain a Radio Shack Mono In-Line Phone Jack, Cat # 274-274.
7. After sliding the plastic housing of the jack over the cable, solder the violet and white wires to the “sleeve” terminal of the jack and the yellow wire to the “tip” terminal.

8. You now have a short adapter cable that you can use various lengths of 1/8” phone cables such as the Radio Shack 6' Shielded Cable  cat # 42-2420 to connect the camera to the motion detector.
Canon cameras
Canon DSLR’s use the N3 series plugs to connect remote shutter releases to the camera. You’ll have to obtain a N3 plug. Since Canon doesn’t sell the plug alone, probably the most cost effective way is to get the Canon Remote Switch RS-80N3 and cut the cable and replace each end with a standard audio 1/8” stereo plug and jack. That way, you’ll have a remote adapter cord that you can plug either the motion detector or the original RS-80N3 remote switch into.
You will need the following additional parts: One 1/8” stereo phone jack such as the Radio Shack Inline Phone Jack , Cat # 274-274, and one 1/8” stereo phone plug, Radio Shack 1/8" Phone Plug, Cat # 274-284.
1. Take the RS-80N3 remote trigger switch and cut the cable into two equal lengths. After you’ve cut the cable, take the section that has the N3 plug attached. 

2. Strip about 1 ½” of the OUTER covering off. Be careful not to cut into the copper shield.  Separate the wires to make three conductors to work with: the white wire, the red wire and the outer shield conductor. The red one is the shutter release, the white one is the “half press”, and the shield is the common.
3. After sliding the plastic housing over the cable, solder the shield conductor to the “tip” connector of the inline phone jack. Solder the red wire to the “ring” connector, and solder the white wire to the “sleeve” connector. NOTE: This is contrary to normal convention, where the shield or ground conductor is normally connected to the “sleeve” on a phone plug. However, it is done this way to ensure that everything works properly when the 3 conductor stereo plug is inserted into the 2 conductor mono jack in the detector unit. It works just fine with a stereo plug being inserted into a mono jack. Be careful, however that the shield conductor does not touch any other contacts on the jack. Use a little piece of plastic electrical tape to be sure of this.
4. Now repeat the procedure in connecting the stereo plug to the RS-80N3 part of the cable.
5. Now you have an adapter cable that you can use various lengths of 1/8” phone cables, either stereo or mono, to connect the camera to the motion detector.
The 300/350D Digital Rebel

You’re home free with the D-Rebel. It uses a standard 2.5 mm (3/32”) stereo phone plug for the remote connector.

Just get a 3/32 audio plug, such as the Radio Shack Gold–Plated 3–Cond. Plug, Cat # 274-244 and a 1/8” phone plug like the Radio Shack Mono Phone Plug, Cat # 274-286.

On the D-Rebel, the tip connection is the shutter release, the ring connection is the “half press” and the sleeve is the common.

Connect one end of a 2 conductor cable to the 3/32 stereo plug, with one wire to the sleeve and other to the tip and ring together. Connect the other end to the 1/8” plug, one wire on each connector. It doesn’t matter which.
__________________________________
Once you get the adapter cable made, you can use it to connect various switching devices to the camera, such as a simple pushbutton switch, radio control devices and who knows what else.

I’m sure that you’ll find uses for this device that I’ve not even dreamed of…..

                                                                                                                               ….Ed Johnson….
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