
LIGHT UP YOUR MILL

Having become an old fogey, with eyesight that isn't what it used to be, I've come to place 
more and more value on good lighting.  A case in point is my mini-mill (generically an X2, 
specifically a Harbor Freight 44991).  Getting a lamp close enough to the work, without 
constantly running into it while actually trying to use the mill, has been a less-than-fun 
challenge.

I recently ran across some very interesting LED arrays at 
http://spectrumled.com/festoon.htm
Among their offerings are 36-LED arrays for about $15 (plus shipping?).  Just for fun, I 
checked eBay.  Got lucky.  eBay seller “legendspeed” has lots of LED arrays up for auction. 
The 36-LED festoon starts at $6.50, with free shipping.  Legendspeed has lots of other stuff in 
his store.  To zero in on the goodies of interest, use the store's search box for “festoon”.

The wonderful thing about these LED arrays is that they put out lots of light, have a very low 
profile, are easy and safe to power (12 volts DC - no danger of sparks or electrocution if 
“shorted out” by a stray bit of metallic swarf), don't get hot, and won't result in a shower of 
glass if accidentally hit.  Here's the result of mounting 3 such arrays under the head of my X2. 
I took the photo at midnight, with no other lights on in the shop and the camera's flash turned 
off.

As you can see, there's plenty of light on the work!

http://www.spectrumled.com/festoon.htm


Here's another picture I took the next day, while doing some actual work.  Note how close the 
head is to the table (no interference!), and how well everything is illuminated.



This next photo shows how I mounted the LEDs on the bottom of the head, using a piece of 
1/4” plywood cut to fit around the spindle.  Most of the board sits under the bulk of the head 
and motor control box, with just a 2” x 2” portion hanging out.  This is small enough not to 
interfere with any of the controls, and gives a handy surface for mounting the switch.

The photos on the next page show the top and bottom of the plywood board.  The screws 
replace two of the (shorter) screws used to secure the plastic bearing shield to the bottom of 
the head.  The shield's third screw, still in its original position, hides under the board when it's 
installed.  The wires are secured to the plywood with blobs of hot-melt glue.





Obviously, this lighting method could be adapted to any number of small mills, and possibly 
drill presses, bandsaws, etc. - anything with an “overhead” that inconveniently blocks normal 
room light from the work piece.  All you need is one or more LED festoons at around $6.50 
apiece, a simple switch of some kind, and a 12 volt DC power supply.  Lots of these are 
available at Goodwill and similar stores (for our UK friends, I think these are called “charity 
shops”) for a buck or two.  

As each LED festoon draws about 0.2 amps, the set of three, wired in parallel, draws less 
than an amp - small enough to be within the capacity of any “wall wart” you're likely to find at 
Goodwill. 

Total expenditure for me was just a bit over $20.

And here's a suggestion for wiring and mounting the LEDs.  First off, this is what you get in a 
typical package from legendspeed - the LED array and an assortment of adapters for various 
automotive applications.

My one dissatisfaction with the item (unfortunately typical of a lot of cheap Chinese 
electronics products) is the quality of the wires.  They're quite flimsy, and very likely to fail 
(from vibration or other mechanical stress) at the solder joint on the back of the PC board.  In 
addition, the double-stick mounting foam on the back of the PC board bulges where the wires 
run underneath it.  This could make mounting on a flat surface a bit iffy.  

Since I had to add longer wires to the LEDs anyway, I decided to dispatch two birds with one 
stone.  As the next photo shows, I carefully cut away the mounting foam just outboard of 
where it goes over the wires, exposing the original soldered connections.  Be careful not to 
cut too aggressively, as you don't want to cut through any traces on the PC board.  There's 
lots more foam left on the back of the board, and the assembly is very lightweight, so it's OK 
to discard this bit.  Once the new wires are soldered on, the remaining foam gives a very nice 
flat and secure mounting for the LEDs.



==================================================

Addendum - Suppliers:

I'd posted the original version of this file to eight of the Yahoo groups I belong to.  In just about 
a week, there were over 60 responses amongst the various groups.  Many of them mentioned 
alternate sources for LED and other lights that could be used directly or adapted for use with 
milling machines and other tools.  I decided to gather together and list as many of these as 
possible, more-or-less organized by type, and re-publish the file with the added information. 
Giving credit where credit is due, I've named the fine folks who posted each of the items.

12 volt DC (automotive) systems -

As mentioned at the beginning of this file, there's   http://spectrumled.com/festoon.htm 
Spectrumled offers a wide variety of automotive (12 volt DC) and other products.  The 36 LED 
festoons are about $15 (+ shipping?).  I've not ordered from them, so I have no evaluation to 
offer.

The source I used for my lights, also as mentioned, was eBay seller “legendspeed”:  
http://stores.shop.ebay.com/legendspeed__W0QQ_armrsZ1     He's a good seller, ships 
quickly, and doesn't charge for shipping.  Several responders on Yahoo were disappointed 
that he doesn't offer a “buy it now” option ... so you have to go through the delay and 
uncertainty of bidding and hoping.  I did send him an email once, asking for a price on a 
multiple order of the 36 LED festoons.  He responded with what I thought was a nice price 
(and still free shipping) and I accepted the deal.  You might want to do try doing the same, 
especially if you're in a hurry.

http://www.spectrumled.com/festoon.htm
http://stores.shop.ebay.com/legendspeed__W0QQ_armrsZ1


Tim Mcdonough posted information about DealExtreme.  They have two products of special 
interest - a 36 LED festoon and a 48 LED festoon.  Both feature free shipping, and quantity 
discounts are available:
http://www.dealextreme.com/details.dx/sku.18062 - 36 LEDs $8.73
http://www.dealextreme.com/details.dx/sku.18060 - 48 LEDs $9.99

SuperbrightLEDS (see under “Custom lights...” below) also sells 12V DC festoons:
http://www.superbrightleds.com/cgi-bin/store/commerce.cgi?product=OTHER#1142-PCB-
W36
The 36 LED unit sells for $19.95 (+ shipping?)

Low voltage “patio umbrella” ring lights

Steve Huck sent info on an interesting Harbor Freight product - an LED ring light designed to 
mount around the pole of a patio umbrella.  It includes 27 LEDs, runs from four AA batteries 
(6V DC) and has an ID of about 2 1/16” (will fit around the spindle of an X2 mill).  The item 
number is 66563 and it's priced at $9.99.  
http://www.harborfreight.com/cpi/ctaf/displayitem.taf?Itemnumber=66563

Walter of Starlight Tool Services Ltd. posted a very interesting link :
http://www.boysungrain.com/led-ring.htm  The photos on this site give a very good step-
by-step description of how the light was adapted for a Bridgeport mill.  The only thing missing 
was the original source of the “raw material.”  I emailed Ed Boysun and he responded that it 
was an eBay seller named LEDwholesalers_Inc: 
http://stores.shop.ebay.com/LEDwholesalers-Inc
They have a wide variety of LED lights.  Search their store for “umbrella” to find the unit that 
Mr. Boysun used - the one with 48 LEDs, powered by 3AA batteries.  It's available on auction, 
starting at $8.50, free shipping.  It's also available buy-it-now $9.99.

You might also try simply searching eBay for “umbrella tent light”  There are lots out there.

Of course, all the above lights can be run from wall-wart power supplies of suitable voltage. 
Ed Boysun did a bit of rewiring to adapt his ring light to 6 volts.

Custom lights using individual LEDs

Jeff Church built his own ring light, using LEDs from http://www.superbrightleds.com  He 
also posted a link http://www.led.linear1.org/led.wiz to a very useful “wizard” that helps you 
design LED circuits (including current limiting resistors) for various quantities of LEDs, supply 
voltages, etc.  Jeff's light is described in: 
http://www.flickr.com/photos/24370911@N08/sets/72157618409929226/

http://www.dealextreme.com/details.dx/sku.18062
http://www.dealextreme.com/details.dx/sku.18060
http://www.superbrightleds.com/cgi-bin/store/commerce.cgi?product=OTHER#1142-PCB-W36
http://www.harborfreight.com/cpi/ctaf/displayitem.taf?Itemnumber=66563
http://www.boysungrain.com/led-ring.htm
http://stores.shop.ebay.com/LEDwholesalers-Inc
http://shop.ebay.com/?_from=R40&_trksid=p3907.m38.l1313&_nkw=umbrella+tent+light&_sacat=See-All-Categories
http://www.superbrightleds.com
http://www.led.linear1.org/led.wiz
http://www.flickr.com/photos/24370911@N08/sets/72157618409929226/


110 volt AC lights

Chris Wood of Little Machine Shop, posted that he sells a fluorescent ring light, originally 
meant for microscopes.  It has a 1.85” center hole (fits around X2 spindle) and sells for $60 
plus shipping.      http://www.littlemachineshop.com/3015
Chris also posted that, though they're not listed on the site, he does sell replacement bulbs for 
$15.  I've bought lots of goodies from LMS, and am happy to recommend them as a great 
supplier.

Mike Payson suggested checking the Precision*World's eBay store - lots more microscope 
ring lights are offered there:     http://stores.shop.ebay.com/Precision-
World_Illuminator_W0QQ_fsubZ5070951QQ_sidZ65375763QQ_trksidZp4634Q2ec0Q2em32
2

Brian Pitt suggested using a compact under-cabinet fluorescent fixture sold by Lowes. 
Though it's not clear from the description on the site,    http://www.lowes.com/lowes/lkn?
action=productDetail&productId=240014-75774-017801720501&lpage=none  
the lamp runs on 110 volts.  I was able to find a similar item at Home Depot today.  The unit is 
about 4” in diameter and about 1” thick.  These lamps are designed to be wired up with 
special connectors (and a master switch).  I'm not sure if this one includes any wiring or a 
standard 2-prong plug.  I live about 40 miles from the nearest Lowes, so running out to look at 
one would be a major trip.

Kent Myers mentioned that Costco sells 110 Volt LED flood lamp bulbs.  I checked on them 
today.  They're $10.99 for the 3 1/2 watt model (60 LEDs) and claim to be equivalent to a 45 
watt R30 bulb.  There's also a 5 watt “bulb” available for $13.99.  Even though it has more 
LEDs, it doesn't claim to be equivalent to more than 45 watts.

The Bottom Line

As you can see, there are lots of low profile light sources available out there.  LEDs lights, 
especially, are the coming thing.  I'm sure the list I've organized today will be outdated within 
a year or less.  The important thing is to note that it's getting ever easier to add safe, 
inexpensive, low-profile light to various machine tools.  Use what works best for you!
    

- John Herrmann
Corvallis, OR
Email:  hman underscore mit at yahoo dot com 
(Note - I've had several requests to cross-post this file elsewhere, and wondered how to 
safely include an email address.  I'm happy to let somebody [human] with a question make 
contact with me, but want to avoid a deluge of swarf from spambots.  Hope this works!)
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