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2x4Zipblocks -
Functionality & Construction

www.Zipblocks.com

While we have and/or are in pursuit of multiple 
US patents we have absolutely no interest of 
profiting in any way where human welfare and 
advancement are concerned.

If you are a philanthropic organization that wants 
to manufacture and/or distribute blocks and you 
ƘŀǾŜ ƭƛŎŜƴǎƛƴƎ ŎƻƴŎŜǊƴǎ ƻǳǊ ǉǳŜǎǘƛƻƴǎ ǿŜΩƭƭ ōŜ 
glad to work with you.

http://www.zipblocks.com/
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This picture shows a stack of four completed blocks (A).  It also 
shows two studs (B) inserted into the blocks.  The biscuits (C) 

installed into sides serve as guides for studs.

B
AC
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A stud being inserted into blocks.  The holes (A) are optional, 
they allow for passage of wires and etc.

A
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A view down the middle of some stacked blocks.
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Stacking blocks. Four blocks.
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Stacking blocks. Five blocks.
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A block on top with lugs facing left (A).

A
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A block on top with lugs facing right (A).  The ability to switch lug 
orientation affords a lot of flexibility.

A
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Building a corner.  Outside view.  Two blocks.
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Building a corner.  Outside view.  Three blocks.
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Building a corner.  Outside view.  Four blocks.
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Building a corner.  Outside view.  Five blocks.
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Building a corner.  Outside view.  Six blocks.
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Building a corner.  Outside view.  Six blocks and a few studs.
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Building a corner.  Inside view.  Two blocks.
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Building a corner.  Inside view.  Three blocks.
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Building a corner.  Inside view.  Four blocks.
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Building a corner.  Inside view.  Five blocks and a couple of studs 
installed.
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Starting a wall within the midsection of a wall. Three blocks.
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Starting a wall within the midsection of a wall.  Four blocks.



21

Starting a wall within the midsection of a wall.  Five blocks.
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Starting a wall within the midsection of a wall.  Six blocks.
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Starting a wall within the midsection of a wall.  Six blocks and a 
few studs.
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Starting a wall within the midsection of a wall.  Six blocks.  Close-
up view 1.
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Starting a wall within the midsection of a wall.  Six blocks.  Close-
up view 2.
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¢Ƙƛǎ ǇƛŎǘǳǊŜ ǎƘƻǿǎ ǎǘŀŎƪǎ ƻŦ ŎƻƳǇƭŜǘŜŘ ōƭƻŎƪǎ ǘƘŀǘ ŀǊŜ ŀōƻǳǘ уΩ 
long.



The key to making Zipblocks that fit together well is quality 
control.  If you cut all the parts to the specifications illustrated 
within this document your blocks will fit together very well.  If 

you do not cut your parts to the desired specifications then your 
blocks will not fit together well.

The measurements listed within this document provide a 1/16έ

clearance between mating lugs.  The measurements also provide 
оκонέ ŎƭŜŀǊŀƴŎŜ ōŜǘǿŜŜƴ ōƭƻŎƪǎ ǘƘŀǘ ǎƛǘ ǎƛŘŜ ōȅ ǎƛŘŜΦ  ¢ƘŜǎŜ 

clearances are deliberately introduced.  The clearances 
compensate for material defects in wood 

(bending/warping/knots) and machining imperfections.

¢Ƙƛǎ ŘƻŎǳƳŜƴǘ ƛƭƭǳǎǘǊŀǘŜǎ άƻƴŜ ǿŀȅέ ƻŦ ōǳƛƭŘƛƴƎ ½ƛǇōƭƻŎƪǎ ƛƴ ŀ 
small wood shop.  Were Zipblocks to be manufactured in a 

factory this document might simply be used to provide some 
helpful insights.  
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Plane the sides of all нȄпΩǎ ǘƻ о тκмсέ όоΦпоуέύΦ  Lǘ is very important that you 
get as close to this measurement as possible many other tolerances and 

clearances depend on this. It is ok for the sides to be slightly less than this 
measurement, but this measurement should never be exceeded.
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!ƭƭ нȄпΩǎ ŀǊŜ ǇƭŀƴŜŘ ǘƻ ƳŀȄƛƳǳƳ ǿƛŘǘƘ ƻŦ о тκмсέ όоΦпоуέύΦ
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tƭŀƴŜ ǘƘŜ ǎǳǊŦŀŎŜ ƻŦ ŀƭƭ нȄпΩǎ ǘƻ м омκспέ όмΦпупέύΦ   Lǘ ƛǎ ǾŜǊȅ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ 
you get as close to this measurement as possible many other tolerances and 
clearances depend on this.  It is ok for the surface to be slightly less than this 

measurement, but this measurement should never be exceeded.

30
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!ƭƭ нȄпΩǎ ŀǊŜ ǇƭŀƴŜŘ ǘƻ ƳŀȄƛƳǳƳ ǘƘƛŎƪƴŜǎǎ ƻŦ м омκспέ όмΦпупέύΦ 
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/ǳǘ ōƻŀǊŘ ƭŜƴƎǘƘǎ ǘƻ ǇǊŜŎƛǎŜƭȅ пΦрέΦ
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/ǳǘ ōƻŀǊŘ ƭŜƴƎǘƘǎ ǘƻ ǇǊŜŎƛǎŜƭȅ пΦрέΦ  ²ƘŜƴ ǳǎƛƴƎ фсέ ǎǘǳŘǎΣ ȅƻǳ ƴŜŜŘ ǘƻ Ŏǳǘ 
ƻƴŜ ōƻŀǊŘ ƛƴǘƻ пΦрέ ƭŜƴƎǘƘǎ ŦƻǊ ŜǾŜǊȅ ǘƘǊŜŜ ǘƘŀǘ ȅƻǳ Ŏǳǘ ǘƻ фмέ όȅƻǳ ƎŜǘ ŀƴ 
ŀŘŘƛǘƛƻƴŀƭ пΦрέ ǇŀǊǘ ŦǊƻƳ ŜŀŎƘ фмέ ǎǘǳŘύΦ  ¢Ƙƛǎ Ǌŀǘƛƻ Ƴŀƛƴǘŀƛƴǎ ŀ ōŀƭŀƴŎŜŘ 

inventory of parts. 
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¢ƘŜ пΦрέ ǇŀǊǘǎ ǿƛƭƭ ōŜ Ŏǳǘ ǘƻ ǘƘŜ ōŜƭƻǿ ŘƛƳŜƴǎƛƻƴǎΦ
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¢ƘŜ ŘƛƳŜƴǎƛƻƴǎ ƻƴ ǘƘŜ ǇǊŜǾƛƻǳǎ ǇŀƎŜ ǇǊƻǾƛŘŜ ŦƻǊ ŀ мκмсέ ƎŀǇ 
between lugs.  This gap compensates for imperfections in the 
lumber and machining processes.  The gap ensures that 2x4 

Zipblocks will fit together snugly.
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¢ƘŜ Ŏǳǘǎ ƛƴ ǘƘŜ пΦрέ ǇŀǊǘǎ ǿƛƭƭ ōŜ ƳŀŘŜ ǳǎƛƴƎ ŀ ǘŀōƭŜ ǎŀǿ ǎŜǘǳǇ 
with dado blades (A).  A dado blade insert will be needed (B) as 

well.

A

B
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¢ƘŜ ǿƛŘŜǎǘ Ŏǳǘ ǘƘŀǘ ƴŜŜŘǎ ǘƻ ōŜ ƳŀŘŜ ƛǎ рκуέ όΦснрέύΦ  tŜǊ ¢ƘŜ 
dado blade instructions this setup requires 3 chippers (A).

A



38

¢ƘŜ ŘŀŘƻ ōƭŀŘŜǎ ǊŜƳƻǾŜ рκуέ ŦǊƻƳ ǘƘŜ ŜƴŘǎ ƻŦ пΦрέ ǇŀǊǘǎ ό!ύΦ  ! ƘƻƳŜƳŀŘŜ 
ǘƻƻƭ ό.ύ ƛǎ ǳǎŜŘ ǘƻ ǇǳǎƘ ǘƘŜ пΦрέ ǇŀǊǘǎ ŀŎǊƻǎǎ ǘƘŜ ŘŀŘƻ ōƭŀŘŜΦ  ¢Ƙƛǎ ǘƻƻƭ ƪŜŜǇǎ 

your hands safe and keeps the part straight during machining. Small foam 
strips (C) hold the part down as it gets pushed across the dado blades.

A

B

C
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¢ƘŜ ŘŀŘƻ ōƭŀŘŜ Ŏǳǘ ǎƘƻǳƭŘ ƭŜŀǾŜ ΦфруέΦ  See dimensions figure on 
slide 34.
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bƻǿ ǎŜǘǳǇ ǘƘŜ ǘŀōƭŜ ǎŀǿ ǎǳŎƘ ǘƘŀǘ мΦмнрέ ǿƛƭƭ ƎŜǘ ǊŜƳƻǾŜŘ ŦǊƻƳ 
the ends of your parts. See dimensions figure on slide 34.
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A view of what the next cut will remove.
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A view of the part (A) and a homemade tool (B) used to push the 
part across the dado blade.

A

B
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A view of the underside of the homemade tool (A).  A small strip 
of foam (B) helps to maintain pressure against the part during 

machining.  

A

B
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¢ƘŜ ǇŀǊǘ ƴŜŜŘǎ ǘƻ ōŜ Ŏǳǘ ǘƻ ŀ ǘƘƛŎƪƴŜǎǎ ƻŦ ΦпспέΦ See dimensions 
figure on slide 34.
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¢ƘŜ ǘƘƛŎƪƴŜǎǎ ƻŦ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ƭǳƎ ǎƘƻǳƭŘ ōŜ ΦрέΦ See dimensions 
figure on slide 34.
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The next step involves cutting biscuit slots (A) into the parts so 
that biscuits (B) can be inserted into them.

AB
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The biscuits used are Porter Cables size 0.  The part number for a 
box of 1000 biscuits is 5551.
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The biscuit joiner used to make these blocks is a Freud Avanti.
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Here is a close up view of the model information.
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Jigs are used to make biscuit cuts.  The use of jigs ensures that all cuts will be 
uniform and precise.  Shown below are three jigs.  Jigs A and B are used to 

make cuts (C) into opposing sides of the lugs.  Jig D is used to make cuts into 
the bottom sides of lugs (E).

A B D

C E
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The first biscuit cut will be to the bottom sides (A).  

A
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This picture illustrates a part being loaded into a jig that has a biscuit joiner 
clamped to it.  After the part is placed into the jig and the biscuit joiner is 
pressed forward the blade will protrude (A) and cut a biscuit slot into the 

bottom of the part (B).

A
B
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The bottom of the jig has a hole (A) in it.  This hole prevents 
debris from building up in the jig.  This ensures that the cut will 

always be at the proper depth.

A
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This figure illustrates a lug loaded into a jig.  The part can be held 
firmly in place with your hands as the cut is made.
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The second (A) and third biscuit cuts (B) will be to the lug sides.

A

B
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Shown here is a jig setup for the second biscuit cut.  Notice that 
the jig has a hole (A) in it that allows debris to be evacuated.  A 

vacuum (B) hose is also hooked up.

A

B
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This figure shows a lug loaded into the jig.  The lug is held into 
place with your hands when the cut is made.
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This figure illustrates the jig that is used to make the third and 
final cut.  It shows the what the biscuit cutter blade (A) looks like 

when it is pressed forward.

A
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This picture illustrates a lug loaded into the jig.  The cut that will 
be made into the lug will mirror the cut (A) on the opposite side.

A
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The next step involves cutting a small angle into all of your lugs 
(A).  This angle forces assembled blocks to draw towards each 

other when you build with 2x4 blocks.

A

A
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The angle cut is made by setting the blade at a 45 degree angle 
and adjusting the fence on the table saw such that the part 

makes contact with the blade.
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Here is a close up view of the cut.  There is no measurement for 
this cut, simply use your better judgment and remove a small 

portion.
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This view illustrates how the lugs will engage with each other.  
bƻǘƛŎŜ ǘƘŜ мκмсέ ƎŀǇ ό!ύΦ  ¢Ƙƛǎ ƎŀǇ ƛǎ ŘŜƭƛōŜǊŀǘŜƭȅ ƛƴǘǊƻŘǳŎŜŘΦ  

The gap compensates for imperfections in the lumber and in the 
machining processes.

A



64

¦ǎƛƴƎ ŀ ŘŀŘƻ ǎŜǘ ǎǘŀŎƪŜŘ ǘƻ Φснрέ ǊŜƳƻǾŜ Φрнсέ ό!ύ ŦǊƻƳ ǘƘŜ 
bottom ends of your parts.  The bottom of the lug is the side 

with the biscuit cut (B) near it.

A

B
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An easy way to set the required cut depth is to lay a lug flat and 
then raise the dado blades until they make contact with the lug.  
It is even easy to do this with your table saw turned on as you 

will hear the blades make contact with the lug.
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A homemade tool can be used to push the lug across the table 
saw.
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This figure illustrates the next cut that needs to be made.
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The blade depth for this cut can once again be made by placing a 
lug above the dado blades and then adjusting the blades until 

they touch the lug.
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A homemade tool can be used to push the lug across the dado 
blades at a precise angle.



70

Next a small angled cut needs to be made to the tops of the lugs.  
The angle for this cut is 10 degrees.  The cut should intersect the 

middle cut-out portion of the lug (A).  This cut-out allows for 
easy block stacking.

A
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To make the cut a miter saw can be set to 10 degrees (A).  A 
small stop (B) can be used so that parts can be placed into 

position quickly and then cut with repeated accuracy.

A

B
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A close-up view of the cut that is to be made.
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You should now have a supply of lugs that look similar to those below.  Notice that the 
lugs on the right do not have their bottoms cut-out (A) like the ones on the left.  

Cutting out the bottoms is an optional step.  The cut-outs allow blocks to be stacked 
diagonally to each other.  For optimum functionality it is recommended that all blocks 
ŀǊŜ άŎǳǘ-ƻǳǘΦέ  !ǘ ŀ ƳƛƴƛƳǳƳ ǘƘŜ ŜƴŘǎ ƻŦ ōƭƻŎƪǎ ǎƘƻǳƭŘ ƘŀǾŜ άŎǳǘ-ƻǳǘέ  ƭǳƎǎ ƛƴ ǘƘŜƳΦ

A
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The next step involves gluing the biscuits into the lugs.  A marinade injector (A) filled 
with regular wood glue simplifies the gluing process.  The marinade injector is easier 
to use if you break off the sharp point at the end.  It is also easiest to fill the injector 
by pulling out the plunger, filling the tube with glue, replacing the plunger, and then 

removing trapped air by holding the injector upright and squeezing the air out.

A
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Now you simply inject glue into the biscuit cuts and slide your 
biscuits in.
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After the glue dries use a bench-top sander setup with heavy grit 
sandpaper to remove biscuit protrusions.

A
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The remaining steps require the use of an assembly table.  The assembly table 
below can be used to make blocks that are up to 10 feet in length. The 

assembly table must be built with precise tolerances.  For example, as 2x4 
ōƭƻŎƪǎ ƳŜŀǎǳǊŜ сΦрέ ƭƻƴƎΣ ǘƘŜ Ǌƛō ǎǇŀŎƛƴƎ ό!ύ ƻƴ ǘƘŜ ǘƻǇ ǘŜƳǇƭŀǘŜ Ƴǳǎǘ ōŜ 

ǇǊŜŎƛǎŜƭȅ сΦрέΦ  

A
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¢ƘŜ ƭǳƎ ǎƛŘŜǎ ƴŜŜŘ ǘƻ ōŜ Ŏǳǘ ƛƴ ƛƴŎǊŜƳŜƴǘǎ ƻŦ сΦрέΦ  CƻǊ ƛƭƭǳǎǘǊŀǘƛǾŜ ǇǳǊǇƻǎŜǎ 
ǿŜ ǿƛƭƭ ōǳƛƭŘ ŀ о ƭǳƎ ōƭƻŎƪ ƛƴ Ƙƛǎ άƘƻǿ-ǘƻέ ƴŀǊǊŀǘƛǾŜΦ  ¢Ƙƛǎ ƳŜŀƴǎ ǘƘŀǘ ǿŜ ǿƛƭƭ 
ƴŜŜŘ ǘƻ Ŏǳǘ мфΦрέ ǇƛŜŎŜǎΦ  w9aLb59wΥ  ¢ƘŜ нȄпΩǎ ǘƻ ōŜ ǳǎŜŘ ǎƘƻǳƭŘ ōŜ ǇƭŀƴŜŘ 
ǘƻ м омκспέ Ȅ о тκмсέΦ  CŀƛƭǳǊŜ ǘƻ ǳǎŜ нȄпΩǎ ǇƭŀƴŜŘ ǘƻ ǘƘŜǎŜ ǎǇŜŎƛŦƛŎŀǘƛƻƴǎ ǿƛƭƭ 

result in blocks that will not fit together properly.
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The picture below illustrates the pattern of biscuit cuts (A) that will need to 
ǊŜŎǳǊ ŜǾŜǊȅ сΦрέΦ  ¢ƘŜ ƭƛƴŜǎ ό.ύ ǎƘƻǿ ǿƘŜǊŜ ǘƘŜ ōƻǘǘƻƳ ŜŘƎŜ ƻŦ ǘƘŜ ōƛǎŎǳƛǘ 
joiner will rest while the biscuit cut is made.  A transparent lug (C) is shown 

covering the biscuit hole that it will attach to.

A

B

C


