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This is a break-down box that will hold/hide a modern cooler at table-top level, 
instead of sitting on the ground, thereby making the contents easier to reach.  There 
will be space underneath the chest and I have chosen to add a shelf in this space.  
There are holes drilled in the base board and shelf board for a hose to feed through, 
allowing one to drain the coolers before lifting them out of the box.   
 
This design is my own, based on a combination of a six-board chest (see Appendix 
A) and break-down gothic arch chairs (see Appendix B).  Both examples I offer here 
are from Greydragon.org.  
 
Basically, the two sides are single boards as tall as desired, with the center of the 
bottom cut out to make it lighter without compromising strength.  The grain of the 
wood should be vertical for strength. Each side board will have four horizontal holes 
(mortices) for the tenons of the base board and the shelf board to fit through and 
five vertical holes (mortices) for the tenons of the front and back boards to fit 
through.   
 
It is better to err by making the sides too tall.  Since all other measures are made 
from the top down, it is a simple procedure to trim the bottoms off the legs if 
needed.  If it is too short, it would not be so easy to fix.  
 
The base board is as long and wide as needed for the cooler to sit on top, with extra 
space on the sides to accommodate the cooler handles, in the back to accommodate 
opening the lid of the cooler inside the box, and tenons on each side to secure it in 
place. The grain of the wood should be side-to-side, for strength.  
 
This base board will have four tenons, two on either end, which will fit through the 
side boards and be pegged securely into place.  The length of the tenons needs to be 
at least triple the width of the thickness of the side boards they pass through.  
Following the guidelines of the chairs from Greydragon, my tenons are one inch 
wide and the peg holes are 3/8”.   There is a one-inch hole in the right back corner of 
the base board for a hose to fit through to allow the cooler to drain.  
 
The shelf board is almost identical to the base board, positioned as far as desired 
below the base board. The grain of the wood should be side-to-side, for strength.   It 
is an inch or two less wide than the base board so it sits back from the front edge of 
the box so that water dripping down the front board should not land on it.  There is 
a one-inch hole in the back corner of the shelf board for a hose to fit through to 
allow the cooler to drain.  
 
The front board is the same length as the base board, with tenons, is as tall as 
needed to accommodate the height of the cooler, and sits on top of the front edge of 
the base board.   This board is not weight-bearing and I chose to make the grain 
vertical for aesthetics. (Huge mistake! See below for why.) 
 



The back board is the same length as the base board, with tenons, is as tall as 
needed to accommodate the height of the cooler, the thickness of the base board, 
and the shelf space below the base board. It sits on top of the back edge of the shelf 
board.  The back board is not weight-bearing and I chose to make the grain vertical 
for aesthetics. (Huge mistake! See below for why.) 
 
The lid covers the entire chest including the tenons, and is attached by hinges to the 
back board.  Ideally, it will hang over the front edge far enough to have something to 
grip to open it, thereby not requiring a handle.  The hinges must allow the two 
joined boards to fold flat for transport.  I chose to make the grain align with that of 
the front and back boards, for aesthetics. 
 

 
 
There is a single hole drilled near the center top in one side board and two more 
holes directly above in the lid. A thin rope or chain is fed through these holes and 
secured at the desired length to prevent the lid from leaning too far backwards 
when opened.  
 
This box can be made out of plywood if the edges are properly sealed to resist 
swelling from dampness.  
 
 



MATERIALS 
 
A cooler, with a drain hole  
One sheet of 4’ x 8’ x 1/2” sanded plywood 
enough extra wood as needed to make a shelf board 
safety glasses 
face mask (for dust)  
Measuring tape 
T-square 
pencil 
saw  
drill and bits 
sander and sandpaper  
rasp 
two hinges which allow it to fold flat 
screws to secure the hinges 
screw driver 
rope or chain to prevent the lid from opening too far 
paint or something to seal the edges so the boards do not split.  
 
DESIGN 
 
In an ideal world, this would come out of a single 4x8 sheet of plywood. 
Unfortunately, because of the shelf underneath, this doesn’t.  On the other hand, 
there are advantages here, too.  The sideboards are what carry the weight of the box.  
I could cut the side boards out of a thicker plywood than the rest.  But, as life will 
have it, I had a handy spare bit of wood from another project that I could use for the 
shelf board, so I laid this box out to cut from a single sheet of plywood.  
 
I bought a cooler that did not have a drain in it, so had to buy a drain separately and 
install it (using a drill).  
 
Another modification to the cooler was spraying foam insulation into the lid. Cooler 
lids are usually just filled with air and offer no insulation. I drilled two small holes in 
the back corners and sprayed foam insulation inside.  (I also considered allowing 
space to insert foam insulation around the edges of the box but decided it probably 
wasn’t worth the effort.) 
 
Cooler length (including the handles) 25.5”,  calling it an even 26” 
Cooler width (with lid open, and drain) 15.5,”   calling it 16” 
Cooler height 15,       calling it 16” 
 
Two side boards are 36” tall by 20” wide. The grain of the side boards is vertical.   
I wanted the overall height to be about 36”. There is no need to be exact.  



The width = width of the cooler (16”) plus double the width of the front (1/2“) and 
back (1/2“) boards = 16+1/2+1/2+1/2+1/2= 18” then add an inch front and back to 
spare.   
 
There is about 12” of clearance between the ground and the bottom shelf. The 
center of the legs below this was cut out to reduce the weight of the wood.  
 
The base board 31” long by 17” wide  
The decimals are rounded up because I’d rather be too large than too small.  
26” long (inside dimension) plus two times (one for each side)  1/2“ to fit through 
the side board, another 1/2” for the peg, and another 1/2” for the rest of the tenon.  
.5” x 3 = 1.25”   for both sides =  2.25 + 26 + 2.25 = 30.5” long  
and 16.5” wide which allows the front board to sit on the outer edge.  
There is a hole drilled in the back right corner to allow a drain hose to feed through.  
 
The shelf board 31” long by 15” wide  
Same length as the base board, but not quite as wide. The tenons are the same. 
The back board sits on the back edge of this board, but I don’t want the front edge to 
come quite as far forward as the bottom board. I want it set back a couple of inches 
so if it rains, the rain won’t drip onto the shelf.  
There is a hole drilled in the back right corner to allow a drain hose to feed through.  
 
The front board  31” long by 16” tall    I made the grain vertical.   
The front board is the same length as the base board, with tenons to match, and as 
tall as needed to accommodate the height of the cooler with the lid closed, plus a bit 
for error, 16”.  This front board sits on the outer edge of the base board.   
 
The back board 31” wide by 23” tall    I made the grain vertical. 
The back board is the same width as the base board, 31” wide, with matching 
tenons, and as tall as needed to accommodate the height of the cooler with the lid 
closed (16”), the width of the base board (.5”), and the height of the shelf space 
below the box (6”).   
16 + .5 + 6.5” = 23”  
This back board sits on top of the back edge of the shelf board.  
 
The lid  31” wide by 19” deep.  The grain should be vertical.  
The lid covers the entire chest, does not have tenons, and is attached by hinges to 
the back board.  Ideally it will hang over the front far enough to have something to 
grip to open it, thereby not requiring a handle.  The hinges must allow the two 
joined boards to fold flat for transport.  
 
After the lid is secured, the back corners of the side boards should be trimmed to not 
catch things moving past.  
 



It has been recommended that I trim the front corners off the lid for the same 
reason, but these corners sit on the top edges of the side boards and I would need to 
trim those, too.  I’ll reconsider it when the weather allows for painting.  
 
 

 
This is how I laid out my pieces for cutting.   (Please don’t do yours this way!)  



PROCEDURE: 
 
I purchased a 4’ x 8’ sheet of ½” plywood that was “finished” on one side.  There is 
definitely a “right” and “wrong” side for every board. The “wrong” side is inside the 
box, and the undersides of the base and shelf boards.  
 

 
 
When I purchased it I had the store cut 36” off one end, and had the remainder cut 
to 31” wide.  
 
I used a jigsaw to cut each of the boards to size. (My circular saw was not working 
and I couldn’t figure out why.)  I then used 220 grit sand paper on a power sander 
and sanded each of the edges of every board so as not to get splinters. I slightly 
rounded each edge, and I also rounded the corners.  
 
I took the two side boards and labeled the inside back edge of each. I likewise 
labeled the inside bottom of the back and front boards, and the underside front 
edges of the base and shelf boards. And the underside of the lid.  
 
I then laid the back board with its top edge at the back of the top of the side board 
and marked the bottom edge. I did the same on the front edge of the side board. 
Then again on the other side board.  I then drew a line across each board which 



shows where the top edge of the shelf board would be. The mortices for the shelf 
board will be cut below this line.  
 
[I made a test version of this box and forgot and set my mortices above these lines 
instead of below them, which caused all sorts of problems with things not fitting and 
numerous adjustments needed to accommodate.  (See Appendix C.)]  
 
I then repeated this process with the front board, marking where the top of the base 
board would be. The mortices for the base board will be cut below this line.  
 
I marked the center of the side board on these lines.  
 
I added the thickness of the back board to the width of the base board and measured 
and marked the center of this base line onto the base board, and noted underneath 
which side was the front. [Note: this is not the center of the actual board.]  
 
I used this measure to determine where the front and back edges of the base line 
would fall on the side boards and marked them. These measures are the outer edges 
of the mortices for the front and back boards.  
 
I arbitrarily determined where to put the mortices for the base and shelf boards, 
two mortices at the ends of each board.  
 
I then arbitrarily determined where to put the mortices for the front and back 
boards. I wanted two mortices on the front board and three on the back board.  
 
I measured where each of these mortices would be on the insides of both side 
boards.  
 

     
Practice mortice                                          Right side board 
 
On one side board I drilled holes and then used the jigsaw to straighten the edges of 
the mortices.  When all the mortices were finished on the first board, I laid the two 
side boards insides together and marked the mortices on the inside of the other 



sideboard.  I was amazed to discover the traced holes actually matched the 
measures of where they should fall.  [It’s so good to know I was doing something 
right.] 
 
And so I drilled and sawed the mortices into the other side board.  
 
I laid the edge of the base board so that the front edge was aligned with the outer 
edge of the front board and marked the edges of the mortices.  I repeated for the 
other side using the other sideboard. I then measured an inch and a half deep on 
each side and cut the tenons.  
 
I repeated this process for the shelf board and the front and back boards.  
 
I sanded the edges of each of the tenons and then tried placing then into the 
respective mortices to make sure they fit.  If an adjustment needed to be made I 
chose to make the mortice larger rather than compromise the tenon by making it 
smaller.  I then reinserted the tenons into the mortices and marked the outside 
edges of the sideboards.   
 
On the tenons, I placed a dowel (3/8”, the size of my intended peg) so that it butted 
against the mark.  I outlined the dowel.  I then used a nail to start a hole in the center 
of the circle to discourage the drill bit from walking, and then drilled the hole for the 
peg.  
 

                   
      (This tenon was not sanded first) 
 
I used oak dowels for the pegs (oak being stronger than pine). I cut the dowels to 2” 
lengths for the pegs. I used a crayon sharpener to start making one end of each peg a 
bit smaller and then sanded it smooth for easy insertion.  [I don’t want to pegs to 
easily slide all the way through.]   
 



 
2” oak dowels, sharpened and sanded 
 
Then came the real test: assembling the box.  It was necessary to peg the tenons of 
each board into one sideboard before adding the other sideboard.  
 
Lets just say it fit together beautifully. (She says, blushing humbly.)  
 
I started to drill the holes in the base board and the shelf board for the hose to run 
through and ran out of battery. No problem, I have a spare. Oops. Guess who forgot 
to recharge the spare?  No time to waste, though. I have a very small weather 
window to paint this box.  
 
I suppose now is a good time to explain that I do not have a workshop in my home. 
The only space I have to do all this messy stuff is on my back deck, weather 
permitting.  And for much of October (when this challenge started) and a goodly 
portion of November and December, weather has not been permitting.   Rain, rain, 
and more rain.  And when it stopped raining, it got cold. Can’t paint in the rain or in 
the cold. 
 
In my limited experience with waterproofing wood, my most success has been with 
flooring epoxy.  I’ve tried using polyurethane (which it turns out is not for outdoor 
use), and Thompson’s Water Seal (which stinks to high heaven and takes forever to 
dry).  My preferred coating is Armorseal Tred-Plex from Sherwin-Williams.  It holds 
up well to camping and generally being tossed around.  It’s also very expensive.   
 
Armorseal Tred-Plex has a minimum application temp of 50F and I have a three-day 
weather window with no rain and a high of 54F.  I know it applies beautifully in 
warm weather, but let me tell you, it is not happy at colder temps.  I painted one side 
of each board as thin as the paint would allow at that temperature, and laid them 
out on the rails of my deck to dry (45 mins dry to touch at 55F, 6 hours to recoat).  
An hour later I carried them down and stored them in the crawlspace under my 
house. (It’s an unfinished basement, with a dirt floor, and the furnace is down there 
so it’s warm in winter.) 



 
The next day I brought them back out to paint the other side of each board. I noticed 
the previous day’s paint job was not an even coat, there were small patches with no 
paint, while other places had too much paint.  Also the paint seemed to have pooled 
and cracked while drying. Nothing I can do about that at this time.  
 

 
Clumped and cracked paint in the holes for the drain hose. 
 
So, I sanded the paint and prayed for warmer weather.  A week later I had mid-60s 
for two days and took advantage of it. I repainted both sides of every board, again 
storing them under the house overnight.  
 
The next day (still warm) I assembled it again. Well. This is where I found the error 
in aesthetics.  Remember the Huge Mistake! warnings I mentioned earlier in this 
report?  The tenons need to follow the grain of the wood for strength, and even 
though the front and back boards are not weight-bearing, they still take a bit of 
battering during assembly.  I had one tenon on the back board snap clean off, and 
another cracked. Sigh. [Sigh is a publically acceptable four-letter word.]  
  



      
Assembling                                         Snapped tenon 
 
So comes the not-so-fun bit about attempting to salvage the tenons.  I decided I will 
ultimately need to simply replace the front and back boards with properly-aligned 
grain, but since I did not get more acceptable weather, it did not happen within the 
timespan of this challenge.   So, meanwhile, it’s play time.  
 
I took the tenon that snapped off entirely and drilled a hole and fitted a screw into it, 
through it, and about an inch into the board.  The problem is, inserting the screw can 
cause the layers of the plywood to separate.  I did the same on the tenon that was 
beginning to crack but had not yet come off and the tenon split, so I glued it back 
together. (Realistically I don’t expect the glue job to hold.) 
 

         
   Broken off                              Wood split                                   With the grain 
 
When I drilled the holes for the screws I matched the shank of the screw but did not 
consider that the thread also displaces wood.  Perhaps if I had drilled a slightly 
larger hole it might not have split?  I also tried using a rod without threads, inserted 
with wood glue into a slightly larger hole (not pictured).  This might work in a pinch, 
but I believe I’m far better off just replacing the boards entirely and cutting the 
tenons with the grain.  
 



I assembled it again (more carefully than the last time) and fitted the lid.  I measured 
and then attached the hinges in such a way that the front and back boards fold flat 
together during transport.  I used regular door hinges (readily available and cheap).  
 
After the hinges were attached, I trimmed the back corners off the sideboards so 
things wouldn’t catch on them in passing. And then I painted the fresh cuts.  
 
The screws of the hinges were 1/8” longer than the wood they went through so it 
was necessary to remove the points.  I tried files and rasps and saws and everything 
else I could think of to no avail, so I called a friend who has an extensive modern tool 
collection and he came over and sawed the points off the screws in the lid.  We 
didn’t bother with the screws in the back board since that board will be replaced.  
The cutting of the screw points damaged the paint, which will need to be sanded and 
repainted when the weather cooperates, which is also when the back and front 
boards will be replaced and painted.   
 

        
Trimming the screw points                            Trimmed and whole screws   
on the practice box (Apdx C) 
 
All that was left was to drill three holes, one in one of the side boards (I’m left 
handed, so drilled the right side board) and two holes in the lid just above this on 
either side of where the lid rests on the side board. I ran a chain through these holes 
and adjusted the length so that when the lid is opened, it won’t fall all the way back.   
The chain drops both inside and outside the box when closed.  
 



        
Chain when open                                                      Chain closed 
 
The chain is removable during break-down when I want the front board to open 
against the backboard for transport.  Rope or leather could also be used for this, but 
would not drape as nicely when closed.  
[The chain used is not what I wanted, but I haven’t found the kind I was looking for. 
When I do find it, this chain will be replaced.] 
 
My original intent was to paint my arms on the front board, but with the weather 
not cooperating and needing to replace this board (vulnerable tenons) it’s not going 
to happen on this one.  
 

         
 



         
Front view, open                                                  Side view, closed 
 
AFTER THOUGHTS 
 
I used ½” plywood but I should have used ¾” instead. Thinner boards are lighter, 
but they also warp more easily than the thicker boards. [Notice the warp of the side 
boards in the front view, above.]  
 
When not in use, this box will be stored flat in a canvas bag made specifically for it, 
with something heavy on top of it to help prevent the boards from warping more.   
 
Another issue is the drain hose. In the cooler for the practice bin, the cooler had a 
drain hole already installed, and it was a simple thing to find flexible plastic hose to 
attach and feed through the holes provided.    The cooler for this box did not have a 
drain in it, and the added drain is made to attach a garden hose to. Unfortunately 
garden hoses do not bend easily and so do not work in this configuration.  Either I 
can replace the garden hose (but not the attachment piece) with a more flexible 
hose, or it will be necessary to drill a hole in the back board directly behind the 
drain for the hose to come out.  It remains an option to keep the drain closed, but 
lifting the water-filled cooler out of the box would not be easy.  
 
I will undoubtedly be playing with variations of this box.  I’m thinking of a shallower 
one to hold a gas stove, with multiple shelves below to hold pans and utensils.   
 
So many possibilities.   



Appendix A  
https://www.greydragon.org/library/chests.html 
 
 
Appendix B  
http://www.greydragon.org/furniture/chairs/index.html  

 
 
Appendix C 
 
I made a test version of this box (measured for a different cooler) and forgot and set 
my mortices above the lines marking the base of the front and back boards instead 
of below them, which caused all sorts of problems with things not fitting and 
numerous adjustments needed to accommodate.    
 
This error caused the front board, which sits atop the base board to be ½ inch too 
tall. And, likewise the back board which sets atop the shelf board.  No problem, just 
trim ½ inch off the tops of these boards. Right? 
 
Except now the cooler doesn’t fit because I didn’t allow enough room above the 
cooler to do this. But, the cooler (which originally had wheels) has a pull handle 
which is no longer necessary! So I cut off the handle.  Oops. Still doesn’t quite fit.  
 
The only option left was to lower the mortices for the base board enough that the lid 
closes on the top. Which means the front board no longer sits on the base board. 
There’s a bit of a gap.  Oh well. Good thing this box is neither intended nor expected 
to seal tight at the seams.   [There was no need to lower the shelf.  It’s just not quite 
as deep as originally planned.] 
 

 
 
I definitely learned my lesson.  
 


