NUTs & Vours

Near Space

Near Space

Modifying a PenCam for Use in

Near Space Applications

W like to collect data. If | can send
P| a near spacecraft (NS craft) to
" 100,000 feet and return data on
cosmic rays, I'm in heaven (or
maybe it's near heaven).

For most people, though, they
want to see photographs. To
them, your backpacking trip to the
bottom of the Grand Canyon isn't
interesting unless you can share
photographs.

For this reason, you'll want your
NS craft to carry a camera. In this
month’s column, | want to explain
how to modify an inexpensive digital
camera for control either by a 555
timer circuit or a flight computer.
The procedure is the same for other
cameras | have modified, so the
directions here do not limit you to
using inexpensive, low resolution
digital cameras.

The camera | modify in this
month’s column is called a PenCam
and is available at Wal-Mart for less
than $20.00 (Figure 1). It contains

e the AAA

Figure I.Th

by L. Paul Verhage

Approaching the Final Frontier

built-in memory and a CCD imager
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operating at VGA resolution. At high | pPanCam

resolution, it has enough memory to
store a total of 19 images, but if you
set it for low resolution, it then holds
a total of 76 images — four times as
many. The weight of my PenCam is
1.2 ounces or 60 grams with its two
AAA batteries. It's 5" tall, 1-1/4"
wide, and 5/8" deep. Its compact
design makes it useful for
BalloonSats, where weight (and
space) is at a premium.

To modify the PenCam, you will
need to access the electrical contacts
of its two switches and solder thin
gauge wires to them. The wires
terminate in either a momentary
push button switch and NPN transistor
or two NPN transistors, depending
on your application.

This article will explain how
to build a 555 timer to operate
the PenCam. An explanation on
constructing a flight computer that
can operate the PenCam will be
covered in a future column.

First, purchase a PenCam and
install a set of AAA cells into it. You
need to make sure the PenCam
works properly and that you can
download the images before making
this modification.

If the camera does not work,
return it because, once you break
into this project and violate the
camera’s warranty, it's too late to
return the PenCam if it turns out to
be defective.

Now that you know you have
a functional camera, it's time to
modify it. The function and location
of the two switches to be replaced
are indicated in Figure 2.

Remove the batteries you used
to test the camera and leave the
battery compartment cover off. Also
remove the pocket clip attached to
the camera, since you won't need it.
The PenCam body is held together
with two small screws and tabs molded
into the plastic case. Use a small,
jeweler’'s Phillips screwdriver to
remove the two screws located inside
the battery compartment. You'll
probably want to use a pair of fine
tweezers to pick these screws out of
the battery compartment.

Set the screws aside where they
can't be lost; be careful, they are
pretty tiny. Now, work your way
around the case and carefully open it
without breaking the plastic tabs.
| found the top of the case to be the
most difficult part to open. When
you open the case, you'll see that the
camera circuit is contained on a
single PCB (Figure 3).

When you open the PenCam, the
top button — the shutter button — will
fall out. The button is just a chunk of
plastic that presses against the
micro-switch on the PenCam PCB.
Toss the button, as you won't be
needing it after this modification.

At this point, you could leave the
selector button in place; however, if
you do, you must mount the
PenCam in such a way that you can
access the switch. By installing a
remote switch, you have more
freedom as to how you can mount
the PenCam in a BalloonSat.
Next, we'll see how to remove the
camera PCB so you can access
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the selector switch.

There are three small screws
holding the PCB to the camera case.
The first is located at the bottom-left
of the PCB and the remaining two are
on the lens casing. Remove all three
screws and set them aside. The lens
casing comes off when you remove
the last two screws; this exposes the
CCD imager. It's a good idea to work
in a relatively clean area, so you don’t
get dust on the face of the imager.

After you remove the three
screws, the PCB will lift out of the
camera case, as will the selector
button. Toss the selector button, as it
isn’t needed anymore. Use a DMM to
determine the proper connections on
the two switches before soldering
wires to them. Set the DMM to
continuity check and probe the four
pins on the selector switch.

You should discover that the left
two pins are connected together and
the right two pins are also connected
together. When the button is pushed,
the top two pins are shorted together,
as are the bottom two pins. If your
PenCam is identical to mine, solder
wires to the top two pins as shown in
Figure 4.

There are only two pins on the
shutter switch, so there’s no need to
determine which pins to use.

Cut four lengths of thin gauge
wire, about 12" long. (I used #26
gauge, stranded.) Strip about 1/4" of
insulation from one end of each of
the four wires. Tin the stripped
ends well. Some of the
insulation may melt as
you tin the wires, so
trim the tinned ends to
1/8" after tinning. The |
ground connection for
each switch is the pin
of both switches that is |
located the closest to |
the center of the
PenCam. |

Solder each wire |
by holding the tinned |
end of a wire in contact
with its switch pin and
heating it with a well-
tinned soldering iron. |

Figure 3.The PenCam on the half shell.
The PCB is mounted to the back half
of the camera case.

Solder from the switch pin and the
tinned wire will connect the wire to
its switch pin. Solder the wires
carefully, as the spacing around
the switches is a little tight.

To reduce confusion over
which wires connect to which
PenCam micro-switch, pass the
wires for each micro-switch
through their respective button
holes in the case. So far, you have
removed five screws from the
PenCam. The longest two mount
the lens case to the PCB and the
PCB to the back of the camera
case. The shortest screw holds
the lower-left hand corner of the
PCB to the PenCam case.

Before you put the lens case
back on, however, take a minute
to look at it. From the underside,
in front of the lens is an infrared
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blocking filter. If you remove this
thin sheet of glass, the CCD imager
will be capable of recording
infrared images.

One experiment you may want to
perform in near space is to compare
visible and infrared images. Since
these PenCams are so inexpensive,
you can afford to modify two of them.
The first one would have the IR filter
intact and the second one would have
it removed.

As long as you place the
PenCams side-by-side and operate
them at the same time, they’ll record
images of the identical scene. One
image would be strictly

Figure 2. A side view of the PenCam, highlighting

the function and location of the two
buttons to be replaced.

in visible light and the other image
would be in both visible and IR. The
differences between the images
would be due to IR radiation.

Perhaps the best way to bring out
this detail is to invert the visible light
image and add it to the IR and visible
image. | believe this will subtract out
the visible light image from the IR and
visible light image, leaving only the
image due to IR radiation. How to
combine the images and what software

Figure 4. Adding external wires to the shutter switch.

Solder wires to
these two pins
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