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1. Introduction

For past Christmas displays, I did not have a LED-triks for dynamically displaying text, and prior to
2008, I also did not sync with audio. I needed to display text captions, so I built a “Low-tech Triks” a very simple, low-cost static caption display panel made from commonly available materials. This
article will describe how I built the display panel.
Below are some scenes showing “Low-tech Triks” in action:

This caption display panel is able to hold multiple, separate captions if built that way (the photos
above show 3 of the 4 captions from my first display panel). It was also very light-weight – in the
photos above, the display panel was suspended above the nativity figures. Another interesting
feature is that it is “barely there” – when not lit, it is barely visible, and it is semi-transparent,
allowing the viewer to see whatever is behind it (in the photos above, you can see the house or tree
through the display panel).
In 2008, I converted from X10 to Renard and Vixen, which enabled a little bit of animation. For
example, I was able to create a text waving effect with Low-tech Triks by using a chase sequence
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over a caption, as shown by the short video at http://www.youtube.com/watch?v=y0rcwr9hroE.
Prior to that, I just had each caption turn on and off or fade in and out as one circuit.
This article is a “How-I-did” rather than a “How-to” because it describes the steps I used to build the
caption display panel. I realize that this is not the “best” or only way to do it – in fact, the display
panel is very limited in what it can do, but it is very low cost and easy to build. I am documenting
how I made this particular display panel in case some of the techniques are useful or can be adapted
by someone else who is building a Christmas light display. As always, reader beware, use your own
judgement; I do not accept liability for problems caused by this information, etc, etc.
I will describe the physical construction of the caption display panel itself first, followed by a brief
description of how I used it in Vixen. After that, there is a brief description of a possible alternate
approach to lighted captions.
Note to non-U.S. readers: This article assumes U.S. units of measurement and voltages, unless
otherwise noted.
2. Materials and Tools

The total cost of materials for the display panels I built was around $10, excluding the mini-lights. I
used the following materials:
• 2 or 3 6’ ceiling hanger wires (12 gauge wire)
• approx 7 to 10 square feet of hardware cloth (1/4” wire mesh or chicken wire)
• approx 1’ of 3/16” inner diameter fuel hose for each 100 ct. mini-light string
• dark green spray paint (optional)
I got the hardware cloth and ceiling hanger wires at a home improvement store (Home Depot), and
the fuel hose from an auto parts store. The outer dimension of the fuel hose isn’t critical, but the
inner diameter should fit snugly over the bulbs that you will be using.
The overall size of the display panel can be adjusted to suit the amount of text to be displayed and
the font size. Due to its static nature, the display panel does not scroll, so all of the text needs to fit
on the display panel at one time.

The first display panel that I built used
a 4 x 5 pixel font size and a 1” bulb
spacing, for a text height of 5”. There
were 4 captions and 3 lines of text, for
an overall panel size of 5’ by 2’.
The second display panel I built only
used 1 line of text, for an overall size
of 7’ x 1’ (it only needed to be 7’ x ½’,
but I did not want to cut the hardware
cloth that narrow, in case I want to
add more text in future).
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The quantity of mini-lights needed depends on the text to be displayed. The first display panel I built
contained 4 captions, which used a total of about 900 mini-light bulbs (4 of 70 ct and 6 of 100 ct).
The second display panel only had 1 caption, and used 200 bulbs (4 of 50 ct). I used clear bulbs, but
you can use clear or colored bulbs as desired.
Tools
•
•
•
•

I used during the construction were:
Wire cutters (strong ones needed to cut the ceiling hangers)
Tin snips or some other means of cutting the hardware cloth
Pliers
A sharp carpet knife (to cut the fuel hose)

The wire cutters I had were not heavy enough, so I was only able to make a dint in the ceiling
hangers when I tried to cut them - I had to bend the wire back and forth several times to break it
off.
3. Construction

I built the display panel structure first, then added the lights to it to form the text.

When viewed from the front in the daytime, the display panel can be nearly invisible against the
background, and you can see through it (left photo above). The right photo above shows a display
panel from behind, shot towards the sky to show the semi-transparent structure of the panel.
The overall construction process I used was as follows:
1. plan the text to be displayed
2. cut the hardware cloth to size
3. cut and bend wire edges, attach to the hardware cloth
4. attach the mini-lights
5. mount in position
These steps are described in more detail below.

Howidid-Captions.doc

Page 3 of 8

02/07/09 1:07 PM

How I did: Captions

eShepherdsOfLight.com

3.1. Plan the text
First, I mapped out the text to be displayed, so I knew what size to cut the hardware cloth, and how
many mini-light strings were needed. I chose a 4 x 5 pixel font with 1” bulb spacing for the first
display panel - that provided good readability up to 50’ or more, but you can choose any font size
and bulb spacing to fit your needs. I used ¾” bulb spacing for the second panel to reduce the overall
width a little (1” spacing was going to make it too wide).
For the first display panel, I used a piece of graph paper and mapped the text out by hand. For the
second display panel, I was pretty much able to do it mentally as I went. You could also use any
bitmap editing tool that provides text capabilities, such as Windows Paint or the Vixen LED-triks plugin, and look closely at it or zoom in. It’s also quite easy to create the text bitmap by hand if you’re
already familiar with a font. For example, the word “HELLO!” might look as follows using a 4 x 5
pixel block letter font:
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… and, with 1” bulb spacing, would require approximately 26” x 5” of hardware cloth.
After determining the text size, I then counted the number of bulbs needed to make the text.
Ideally, each caption will come out to a nice multiple of 20, 35, 50, 70 or 100 (if using mini-light
strings). Most of my captions came out pretty close. For those that were a little off, I enlarged or
altered the width of some of the text letters to use up a few more bulbs. In one case where it was
off by quite a bit, I ended up bunching together the extra bulbs and putting a cover over them so
they would not show up when lit (I probably should have used a 20 ct. string instead – that would
have been simpler).
I planned each caption separately, and then combined them later when attaching the bulbs to the
hardware cloth.

3.2. Cut the hardware cloth
The hardware cloth holds the bulbs in place, so it needs to be at least as big as the text bitmaps from
the previous step. After mapping out the text bitmaps, I added a couple of extra inches around the
edges to allow them to be reinforced, and the display panel to be mounted to a supporting structure.
I used tin snips to cut the hardware cloth to size.

3.3. Wire edges
The hardware cloth was not sturdy as-is, and with the extra
weight of the lights, needed some reinforcement. I cut and
bent ceiling wire hangers into a rectangular shape to fit just
inside the edge of the hardware cloth (about ½”), then
folded it over to hold on to the ceiling hanger wires.
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The hardware cloth can reflect some of the light from the mini-lights at certain viewing angles, so
after reinforcing the edges, I spray-painted the hardware cloth dark green. This also allowed it to
blend into the background more easily.

3.4. Attaching the lights
Prior to attaching the lights, I sliced up a
section of fuel hose into 1/8” thick pieces to
make “washers”. The inner diameter of the
fuel hose was just the right size to fit snugly
over the mini-light bulbs, so it could be used
as an easy way to attach the bulbs to the
panel. I suppose glue or tape could be used
instead, but the washers can be easily
removed if the text needs to be changed.
I attached one caption at a time, starting at one corner of the display panel and working my way
across. For captions with more than 1 line of text, if they are close enough you can zig-zag up and
down (if the light string spacing allows it to reach). Otherwise, it’s probably better to go across each
line of text separately. The bulb spacing limits the distance you can skip at any given point (unless
you cut the light string and extend it with additional wire, or use a hidden bulb to span a greater
distance).
My first display panel contained more than 1 caption, so I compared the caption widths and started
with the widest one. I started about 1” to 2” in from the corner, inserted the first bulb from behind
the panel, then slipped a “washer” over the bulb from the front:

There was some variation in the inner hose diameter. I avoided using washers that were too loose.
I suppose a thicker washer could be used (3/16”, or even ¼”), but the thicker the washer is, the
more likely it is to restrict the viewing angle – with thinner washers, the display panel has a nice,
wide viewing angle (because the bulb filaments are not obstructed). I also found that the washers
were more pliable and had more friction at room temperature than when cold.
I continued filling in the first text character left-to-right and top-to-bottom, then the next character
left-to-right, top-to-bottom or bottom-to-top, as needed to minimize the reach needed between text
characters. I skipped over the appropriate number of cells to get the desired bulb spacing - 1”
spacing on the first display panel, and ¾” spacing on the second display panel.
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Although this process looks tedious, it actually goes pretty fast, especially if you have a good mental
picture of the font. After a short while, I was able to insert bulbs in the correct cells without even
looking at the paper. This was probably because I used a smaller block character font.

For my first display panel, I connected the mini-light strings together end-to-end within each caption,
since I would only be using 1 circuit to turn each caption on or off (be sure to observe maximum
end-to-end load restrictions when connecting them this way). For my second display panel, I wanted
to create a waving effect over the text, so I used smaller 50 ct. mini-light strings and did not connect
them end-to-end. This allowed the caption to be turned on and off in segments, although it required
more extension cords. Originally I intended to make each word fade in and out separately, and I
could get to within a few bulbs most of the time, but later I decided just to use all 50 ct. strings and
let the mini-light string boundaries fall in the middle of words – the waving effect still looked good (if
you watch the example video referenced earlier in slow motion, you’ll notice that the waved
segments are not on word boundaries).
My first display panel contained multiple captions. After the bulbs for the first caption were attached,
I went back and started inserting bulbs for the second caption. The captions were not the same
width, so I centered them. I started several inches in from the corner for the second caption. In
order to avoid collisions with the bulbs in the first caption, I also offset the second caption by one cell
– this allowed characters from multiple captions to occupy the same region of the panel (this was
another reason why I used 1” bulb spacing on the first display panel). I repeated this process for the
third and fourth captions. The number of lines of text varied, allowing vertical staggering of the text
also. Although it got a little crowded in some areas, it was not too difficult. Later, it was easy to find
which bulbs were members of which captions simply by plugging in the captions one at a time.
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In a few tight areas, the washers would not fit on 2 adjacent bulbs, so I just skipped the second
washer – there was enough friction against the washer to hold the second bulb in place without its
own separate washer.

3.5. Mounting
I chose to mount the display panels up above other props in the display. This made the captions
appear to be “floating” in air above the other props.
For the first display panel, I constructed a rectangular hanger out of metal conduit, held it upright
using guy-wires, and then used ~ 16 gauge wire to fasten the panel to the supporting structure:

I also used wire to help anchor the bottom securely to objects below it. This allowed the display
panel to withstand high winds without waving around too much. (The openings in the hardware
cloth pretty much allow the wind to flow through the panel, giving it low wind resistance).

My second display panel was lighter, so I was able to hang it from a piece of wire stretched across
the yard, rather than the sturdier conduit pipe. Again, I tied down the bottom edges to prevent
swaying in high winds:

Howidid-Captions.doc

Page 7 of 8

02/07/09 1:07 PM

How I did: Captions

eShepherdsOfLight.com

4. Vixen Usage

There is nothing fancy about how to control the captions in Vixen. For the first display panel, each
caption was controlled by a separate circuit, so the display panel would just look like a few regular
channels.
For the second display panel, since the caption was split up into multiple segments, each segment
had its own channel. A chase pattern from full to partial intensity was used to create the text wave
effect. For example, the video http://www.youtube.com/watch?v=y0rcwr9hroE uses the following
chase sequence within Vixen to generate the text wave effect:

5. Alternate Caption Techniques

I realize that using mini-lights, hardware cloth and fuel hose washers for the display panels was very
“low tech”. However, it achieved my objectives of very low cost and an open-air structure, allowing
the background to be seen through it and wind to also blow through it. The point-source nature of
the mini-lights enabled them to be used as fixed-position light “pixels”.
During planning I had also considered making a “neon sign” display panel. This gives a different
visual effect, since it uses illuminated tubes of light rather than discrete light pixels. Of course, lightrope can be used for this purpose, but it is more expensive, cannot be bent into very sharp corners,
and cannot be cut to arbitrary lengths easily. On the internet, there are various other techniques
that can be used to create a “neon sign”. The one I liked the best was to use semi-opaque glue
sticks attached to an LED or light bulb. The glue sticks are more flexible than rope light, give more
uniform light, and can be bent or cut to any length. The effect is very much like a neon light:
When used with RGB LEDs, this can look particularly nice since
the “neon” can change color dynamically. I will probably use
this technique in a future text display panel.

6. More Information

If you have any questions or comments for improvement of this article, please send an email to
techguy@eShepherdsOfLight.com.
7. Revision History

Version
1.0
1.0a

Description
First draft
Add “freely distribute” clarification

Date
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Copyright 2009 Don Julien. djulien@thejuliens.net
May be freely distributed, copied, and used for non-commercial purposes.
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