Magnify and View Your Next Project, Up Front and Personal
William Grill   9/16/08
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During my last project I really could of used a relay big magnifying glass, larger than even that x3 lighted lens I have mounted on my work table. It is amazing what detail you can see but sometimes you just need a 7x or 10X or even a 15X to solder those surface mounted parts. I have maintained a stash of through hole parts for prototyping but when I put together a gadget that needs to be small to be useful, I like to put together a gadget that is small. SOIC hardware, 805 discrete resistors and caps, even small SOT23 regulators or controllers are now fairly common and are also in my inventory.  

I wanted a monitor that could see x12 scale, display in on my PC and be suitable to solder and use to build my next small footprint gadget.

The gadget here began with a color security camera and lens from SuperCircuits (Supercircuits.com). Shown below with the additional lenses taped to the PC67XC-2 I purchased this ‘on sale’ for 18.99$.    
The camera’s C mount, adjustable, 2-12mm lens will focus to 6 inches with a magnification of about 6x. Ganging the additional lenses to increase the magnification and adjusting the variable lens to set the minimum focal distance, I was able to get a fixed X15 magnification at a focal plane of 2 inches. I’m sure there are many possible lens scenarios, which may allow for even higher and continuously adjustable magnification but this is what I was looking for and the total lens length was just about 2.5 inches.  

Three inches is what I believed was the minimum clearance I needed to do soldering. This clearance and the magnification are related, so if 4 inches is needed there would be some reduced magnification, a least for the simple stacked lens setup I used in this application. 
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Complete camera and lenses 

After setting this up, I realized that a PC could not display real time from the camera because of a ~.5 to 1 second processing latency thru the TV Wonder 650 tuner, installed in my computer. I did find a small 13 inch TV, at a garage sale, for 10$, that had a video RCA input and this worked fine. For work not needing the real time feature, such as doing inspection, the PC worked very nicely. The PC can also provide some additional magnification and can save the magnified screen image.

After a long journey of missteps it was clear I needed to be able to stably vertically adjust the camera to accommodate that 3 inch focal plane and that I didn’t have a clue how to do that on a budget.
After more missteps including trying to get gears and geared track from a robotic website I saw an ad for a inexpensive telescope, Figure  3.0. This was under 15$. This had everything I needed to mount my camera. Referring to the figure I was able to use the telescope tubing, geared adjustments, tripod mechanical interface and with some effort, a portion of the eyepiece mounting fixture.    
[image: image3.png]r?ﬁ’w
T

i
R
¥ | SN





[image: image4.jpg]



Telescope body, less tripod hardware
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Original telescope focus and eyepiece 
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Telescope’s Rack and pinion adjustment
Assembling this combination of hardware I even used an empty fruit can, chosen because the camera fit so nicely into it. I needed this to provide some mechanical structure to mount the camera and lens and the circular LED lighting belt that I included to illuminate my work
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Recovered telescope pieces
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Leaving the mirror and tube neck, cutoff and drill the eyepiece mount
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Mount these recovered piece at rear of the pear can
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Everything laid out
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Everything in the camera chain pulled together, less the light ring 

The camera will work under relatively low light and while it may seem a long way to go to add a lighting belt, I found the additional lighting eliminated shadows.

Made from perf board with pads on a single side it is simple cut to fit around the 
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extended lens and tacked in place with 5 drops of super glue. Both the wired assemble and the installed view are shown below.  Five white LEDs  and a single green LED  are all wired in parallel. The hardware provides a variable constant current generator. The circuit, shown in the schematic, varies the current from 0 to ~.125AMPs using a 1000 ohm pot. Layout should suit your particular need and the diode, green LEDs and PNP transistor parts may be substituted.
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Half inch iron pipe and related hardware was used to form a stable arm to hold the finished camera and lens and adjustment mounts. Getting this to all work I have about 75$ into it.  Shown in the picture below the setup provides a nice resource to do soldering or inspection.     
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Setup
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Directly from 13 TV screen
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Off 19 inch PC monitor
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Off 19 inch PC monitor
