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Gustav Stickley No. 74 Book Rack

This is the ideal project to practice 
making through mortise and tenon 
joints without a large investment 
in material. This piece can also 
be made with basic tools. There 
are several possible techniques to 
make the joints, and using different 
techniques will help you decide your 
favorite method. 

I prefer using a router and template 
to make the mortises. That’s the 
easiest way to ensure that the long 
sides are parallel, and the walls 
of the mortises are square to the 
faces of the two side pieces. I saw 
the shoulders for the tenons by 
hand, and the cheeks with a band 
saw or table saw. 

If you want to be authentic make it with quarter-sawn white oak, but any good hard-
wood is suitable. Here are the pieces you need:

•  2 Sides: 13/16" thick X 10" wide X 31" long
•  1 Lower Shelf: 13/16" thick X 8" wide X 33" long
•  2 Upper Shelves: 13/16" thick X 4" wide X 33" long
•  8 Keys: 5/8" thick X 13/16" wide X 3" long

The keys can be made from a piece of left-over stock from cutting the other parts. 
It is easier (and safer) to make them from longer pieces, using sticks about 12” long 
will give you two pieces per stick, and you’ll have room to clamp the pieces down to 
your bench as you work on them.

If you decide to use a template as a pattern, or as a guide to route the mortises and 
curved shapes with a router, you will also nee a piece of plywood or medium density 
fiberboard (MDF). The template can be the same size as the side of the book rack, 
or it can be as small as:

•  Template:  1/2" thick X 10" wide X 191/2" long

You might want to make the book rack a few inches narrower than shown in 
these plans to make the best use of your material, especially if you are working 
with boards that are eight feet long. You can also make the book rack wider, but 
don’t make it wider than 36" between the two sides. If the shelves are longer 
than that, they could sag when loaded with books.

Select your best stock for the two side pieces, these will be the most visible 
when the project is finished. Select the most attractive face of each piece, and 
mark that as the outside. For the best possible appearance, spend a little time 
with the two sides, and decide which end on each should be the top, and which 
should be the right and left. Mark the pieces with a piece of chalk or a lumber 
crayon so you can keep track of their orientation as you work.

You should also mark the best face of the lower shelf as “UP” and the best 
edge as “FRONT”. The best face of the upper shelves should point out (the up-
per faces will be covered by books, and the best edges should be up. 

As you work on the joints, you will be fitting them one at a time. Marking the 
orientation of all the parts at the start will make it much easier to keep track of 
what goes where as you work. You will need to put the pieces together and take 
them back apart several times during the project, and that can get confusing. 

Cut your material to the sizes below, and get the faces and edges reasonably 
smooth. The exact dimensions aren’t crucial, you can make this piece from material 
that is between 3/4” and 7/8” thick. What is important is that the distance from shoul-
der to shoulder on all the shelves is consistent, and that the layout of the through 
mortises is the same on both the inside and outside of the sides, and exactly the 
same on both of the side pieces. Before you begin work on the sides, you need to 
decide on what procedure you want to use to locate and make the mortises.
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One method is to lay out all of the joints on one of the side 
pieces, cut each mortise individually, then repeat all of the 
layout and cutting on the second side. The full-size patterns 
on the last two pages of these plans and the illustration on 
page 3 have all the dimensions you need.  

You can also print the patterns, adhere them to the wood 
with spray adhesive, and avoid the layout work. Set your 
printer to 100% or “no scaling” to print the pages at the 
right size. You can check the print size by measuring one 
of the mortises, It should be 1/2" wide X 13/4" long. The long 
edge of the top pattern goes against the top of the side, 
with 1/2"  overhanging on each side. The short side of the 
bottom pattern is centered on the bottom edge. Each edge 
will be  3/4" in from the long edges of the board.

You can repeat that to make the second side, or you can 

use the first side as a 
template. When the first 
side is complete, place it 
on top of the other one, 
and mark the mortise 
locations from one piece 
to the other.  You can 
clamp the two pieces 
together, and use a router 
with a flush trimming bit 
to duplicate the mortises 
and curved edges from 
one part to the other.

You can also make a separate template, and there are several advantages to this:

•  Make the template from MDF or 1/2" plywood and you reduce the risk of spoil-
ing expensive hardwoods.
•  The template ensures that both sides are identical.
•  If you want to make multiple copies of the book rack, you have the template 
ready.
•  The template, used with a router and a flush trim bit will let you make accurate 
mortises quickly.
•  There is a quick and easy method for making the mortises in the template, 
using the same router and flush trim bit set-up.

The template can be the same size as the finished side of the book rack, but it 
doesn’t have to be. The template blank can be as small as 10" wide and 191/2" 
long. The only disadvantage of the smaller template is that it will need to be 
clamped twice to the work piece. You could also make two separate templates, 
one for the top and one for the bottom. If you opt for two templates, make 
sure that the pieces are large enough to allow you to clamp the template and 
move your router without interference from the clamps.

Glue the patterns down with spray adhesive. I usually use 3M Super 77, but 
any type of contact cement will work. Spray a light coat on the paper, wait a 
few minutes, then carefully stick the paper to the wood. Start by lining up an 
edge, then lay the paper down on the flat surface. The curved shapes are cut 
with the paper in place. A band saw or jig saw can cut the outer curves, but a 
jig saw or coping saw will be needed for the inside shape at the top.
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Now you need to make the mortises in the template. Here is the easy way:

•  Take a straightedge and a knife and go over the lines on the pattern, scoring 
the wood below the paper.
•  Peel off the paper, so that you can see the scored lines on the wood.
•  Cut some pieces of the template material. You will need some pieces 11/2" wide 
X 5" long, and some pieces 1/2" wide X 11/2" long.
•  Put some strips of double-sided tape over the lines on the template.
•  Place the small pieces of wood on the layout lines, and press them in place. A 
few smacks with a hammer will help them to stick.
•  When all of the 
mortise locations 
are surrounded by 
these pieces, you can 
use a router and a 
flush trim bit to make 
the mortises in the 
template.
•  After routing, 
remove the pieces 
of wood from the 
template.

The router will leave rounded corners 
that will need to be made square in the 
finished pieces. You don’t have to square 
the corners in the template, but if you do, 
it will be easier to mark the locations of 
the mortises on the workpieces with a 
knife. That will score the wood and help to 
prevent tear out from the router bit.

The mortises are 1/2" wide, but you want to use a flush trim router bit that is smaller 
in diameter. The smaller diameter bit leaves less material in the corners. That’s an 
advantage, but 1/4"-diameter bearing bits can be hard to find, and bits that small are 
fragile. A 3/8"-diameter bit will hold up better, and will be easier to find. 

Before routing, drill at least one hole to get the bit started. A 7/16"-diameter bit will 
be larger than the router bit and smaller than the mortise. Place a piece of scrap 
below the work when you drill to minimize tear out from the drill bit. When you work 
on the real sides, knife in the outlines of the mortises, and drill the hole from the 
outside of the piece. If any tear out does occur, it will be hidden by the shoulders of 
the tenons.

Clamp the template to the bottom edge of the side as shown. Then mark the mor-
tise edges with a knife and drill the hole. Flip the pieces over and clamp them down 
to your bench with the template below the workpiece. Set the depth of cut on the 
router so that the edge of the bit cuts the full thickness of the workpiece, and the 
bearing rides on the edges of the template. Move the router slowly and carefully, 
small bites with the router will be easier to control and leave a better surface.

For the curved areas, 
make rough cuts 
away from the lines, 
leaving about 1/8" or 
less to be removed by 
the router. After you 
make all the cuts on 
the bottom, move the 
template to the top 
and make the cuts.
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If you don’t use a router, you can 
make the mortises by removing 
most of the waste with a drill 
bit, then pare back to the layout 
lines with a chisel. A chisel is 
also the best way to make the 
corners square after routing. 
Place the flat back edge of a 

wide chisel against the routed edge at about a 45° angle as a guide. Keep the flat 
back of the chisel pressed to the edge, then pivot the edge down until it reaches the 
layout lines at the corner. Do this on the long edges on each end, then take a 1/2" 
wide chisel and cut the ends.

You will also need to make a couple of chisel cuts to make the peak on the decora-
tive bottom edge between the feet. Smooth all of the curved, cut edges after com-
pleting the mortises. A rasp works well for this, an inexpensive alternative is a piece 
of #80 or #100 grit sandpaper adhered to a flat block.  After fitting all the other 
parts to the sides, you can take the piece apart and smooth or sand all the surfaces 
before finishing.

Tenon Time
The illustration shows the layout of the tenons on the upper shelves. It is important 
that the distance between the tenon shoulders be the same on both of these pieces, 
as well as on the wider bottom shelf. Stack the parts on top of each other and all of 
the measuring and marking for the shoulders can be done at one time. This ensures 
that the parts will fit squarely, even if the measurements are slightly off.

The tenons must be at a thickness equal to the width of the mor-
tises. In theory this is 1/2", but it is best to measure the finished mortises and 
make the tenons to match. The tenons should also be centered in the thickness of 
the shelves. A pair of calipers will be useful both for taking measurements, and for 
discovering small discrepancies in the size of the mortises. No one will be able to 
detect if one of the mortises is slightly wider than it should be, but a gap along the 
length will be obvious. This will be especially true if the gap is not straight. Take time 
to perfect the mortises before working on the tenons.

The shoulder cuts are visible from the inside of the book rack, so they must be 
neatly done. Cutting in the layout lines with a knife or marking gauge will ensure clean 
lines at the shoulders, especially if you are cutting them by hand. The shoulders can 
be cut by hand, or on the table saw, by using the miter gauge with the blade raised 
to the depth of the cut. 

The cheek cuts should be laid out 
slightly thicker than the mortises. 
This allows precise fitting by re-
moving small amounts of material 
until a good fit is achieved. The 
cheeks can be cut by hand, with 
a tenoning jig on the table saw, or 
at the band saw.

Because the tenons are nar-
rower than the width of the shelves, the corners of the tenon cheeks may be used 
as a reference for getting a good fit between the thickness of the tenon and the 
long walls of the mortise. Hold the shelf at about a 45° angle and try the corner of 
the tenon in the back of the mortise. Work the surfaces of the cheeks evenly with a 
rabbet plane, chisel, file or rasp to reduce the thickness of the tenon uniformly. Check 
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often with a small square and calipers to gauge your progress. It is easy to go too 
far, too fast, or to taper the 
shape of the tenon.

When the corners can be 
started in the mortises, the 
tenons should then be fit to 
width. Make sure that the ends 
of the mortises are square to 

the sides and the walls of the mortises 
are square to the faces of the book rack 
sides.

 Place a side on the bench, inside up and 
mark the width of the tenon directly from 
the mortise. The illustrations show the 

dimensions of the tenons, but it is far more important to make things fit rather than 
to hit a number precisely. 

The shoulders on the wider lower shelf are more difficult to cut. They are rather long 
and deep to be sawn by hand, as there is a lot of material to remove in the initial 
stages of making the cheeks. One way to make the cuts is with a router and a flush 
trim bit with the bearing above the cutters. A straight edge can be clamped to the 
shoulder line to serve as a guide for the bearing. Make the first cuts shallower than 
necessary, and test the fit frequently. Remember that you will be cutting from both 
sides of the board, so any adjustment made to the cutting depth will be doubled as 
both sides are routed. 

As with the narrower upper shelves, fit a corner of the lower shelf in a mortise 
to judge the thickness. When a corner can be started in the mortise, the end cuts 
can be made. Remember that the dimensions shown in the illustrations are an ideal. 

You should aim for hitting the number, but 
aim high so in case you miss, you can still 
achieve a good fit. Mark the locations for 
the end cuts directly from the mortises. 

The cuts in the direction of the shelf ’s length are straightforward, and can be made 
by hand or with the band saw, or a jig saw. The cut between the two tenons is a 
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bit trickier. You can make a rough cut 
with a jig saw or coping saw, clamp a 
straight edge to the shoulder line, and 
trim the waste with a flush-cutting bit 
in the router.

Fitting the Tenons

Before fitting the tenons, make a chamfer around the end of the tenon. This will 
make it easier to get the tenon started in the mortise, and it will keep the tenon 
from breaking out any wood on the outside of the mortise as it exits. 

When the joint fits correctly, you will be able to push it closed with hand pressure 
only, and be able to pick up both pieces by lifting the tenoned piece. Resist the temp-
tation to drive the tenon home with a mallet or hammer. In addition to chamfering the 
end of the tenon, a slight chamfer on the inner edge of the mortise will also assist in 
getting the assembly started. Keep that chamfer close to the edge so that it will be 
covered by the shoulders of the tenon.

Push the tenon in as far as you can, then remove it when it will go no further. 
High spots will show as burnished areas on the tenon, or the mortise, and these 
can be worked down with a file, rasp, or a few careful swipes from a shoulder or 
rabbet plane. If you have difficulty seeing the high spots, draw a grid on the tenon 
with a soft pencil or chalk before inserting it in the mortise. Adjustments are 
usually easier if they are made to the tenon, but avoid going too far, there is a lot 
of tenon exposed in the finished piece. When you get close to a final fit, switch to 
a card scraper. The scraper will leave a surface just about ready to finish. If you 
get the joint to fit with a rough surface, you’ll likely make the tenon too small as 

you smooth it in preparation for finishing.

A fine rasp or float can be used on the inside of the mortise, but take care not to 
damage the outside edges of the mortise. Angle the tool slightly to prevent that. 
That will put a slight taper on the mortise, but it is okay if the mortise is slightly 
larger on the inside. Each time you take a joint apart and put it back together, the 
going gets easier.

Work one joint at a time, and make a mark on both pieces with chalk or a crayon to 
identify the location of the joint. Start with the upper shelves with the single tenons 
to get some practice with fitting. That will make fitting the paired tenons on the 
lower shelf easier. Work carefully to be certain that material is being removed from 

the right places. Guesswork will likely lead to the removal of too 
much material from the wrong places.

When the tenons go all the way through, examine the shoulders to 
be sure they fit neatly to the inside face of the book rack sides. If 
the shoulder is close, but not quite even, run a pencil around the joint 
to indicate on the shoulder where, and how much material should be 
removed. When the joint is fit, mark about one-fourth of the thick-
ness of the tenon around the end with a pencil. The chamfers on the 
end of the tenons can then be worked to the line. 

After all eight of the joints have been fit individually, make a trial 
assembly of the entire book rack. Clamps may be needed to close all 
the joints at one time, but it shouldn’t take much pressure. If one or 
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more of the joints won’t completely close, take the assembly back apart,  investigate 
to find where a correction should be made and adjust the fit.

A second mortise 
needs to be made in 
the part of each tenon 
that extends beyond 
the sides of the book 
rack. These hold the 
wedge-shaped keys 
that hold the assem-
bly together. For the 
keys to be effective, 
the back edge of the 
mortise should sit just 
behind the outer face 
of the side, and the 
opposite edge of the mortise should be tapered to match the shape of the key. This 
ensures that the wedge seats firmly, and holds the shelves to the uprights. Begin by 
drawing a line on the tenon, where it protrudes from the outer face of the side.

The actual edge of the mortise will be 1/16" closer to the shoulder, so draw a line to 
indicate this. The sides of the mortise will be in equal distances from the sides, to 

leave the width of 
the mortise at 5/8". 
If the tenons are 

11/2" wide as planned, 
the side walls of the 

mortise will be 9/16" 
from each edge. The 
outermost end of the 
mortised will eventu-
ally be tapered, but 
for the time being, 

mark it at 1/2" away 
from the face of the book rack’s side. Carry the lines around the tenon so that the 
mortise is marked on both tenon cheeks, and cut the mortise. Work from both sides 
to the center, and be careful not to damage the visible surfaces of the exposed 
tenon cheeks. If you use a drill press or hollow-chisel mortiser, place a piece of scrap 
below the tenon to prevent tear-out from the bit. 

Don’t worry about how 
many degrees are in the 
angle at the end of the 
mortise, simply make it 

about 1/16" wider at the 
top then the bottom. 
When the square mortise 
is finished, place the back 
of a chisel on the edge of 
the side, and swing the 
chisel down to meet the end line. Take a chisel that matches the width of the mortise 
(or one just slightly smaller if you don’t have an exact match) and place the cutting 
edge on the layout line. Hold the chisel vertically, then tilt it back slightly. If you look 
down on the end of the mortise, you can aim the chisel at the bottom edge. Push 
down on the chisel, or tap it lightly with a mallet to make the angled cut. If the initial 
cut isn’t perfect, correct it by paring with the chisel, or with a small rasp, float or file.
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Mark the blanks for the keys from the edges of each tenon. The first task is to 
match the thickness of the keys to the width of the mortises. Extend the lines from 
the ends of the mortises to the edges of the tenons and hold the key against the 
tenon, marking across the key roughly at the center for the top and bottom of the 
tenon. Transfer the distances from the outer edge of the side to the top and bottom 
of the mortise. Connect the two points to make a line, and extend it along the length 
of the blank.

Make the tapered cut in the key. These pieces are small, so 
you make want to work with longer pieces to keep your hands 
safely away from the saw blade as you work. These pieces 
are too small to safely cut on the table saw without a sled or 
some other device to hold the work. A band saw, or hand saw 
will make these cuts safely. A block plane, or sanding block 
will remove the saw marks. The goal at this point is to get 
the key to fit the second mortise. When that is achieved, the 
length can be determined.

Assemble the book rack, insert the keys and mark their locations. If the keys fit, 
they can be tapped lightly to pull the joints closed. As they tighten, there will be a 
change in the sound produced, and there is a risk of placing them too far into the 
joint, splitting out the end of the tenon. If that happens, the broken piece can usually 

be glued back in place.  When each key fits well, mark the length 11/4" from the top 
and bottom of the tenon, and cut the keys to length.

When you’re happy with the way everything fits, take the book rack apart and sand 
all the pieces individually. With white oak, sanding past #150 grit isn’t really neces-
sary. Break, or gently round all the edges before finishing. Watco “walnut” Danish oil 
gives a good period correct color, especially if you follow that with amber or garnet 
shellac. Let the oil dry for a couple of days before applying the shellac, and after the 
shellac has dried for 24 hours rub it with a non-woven abrasive pad and some paste 
wax. A dark wax will fill in the pores of the wood and darken and mellow the color. 

No glue is needed for the final assembly, just carefully tap the keys through the 
tenons to secure the shelves to the uprights. 
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