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Block Plane

he block plane is a good place to start. It is the first 

woodworking tool for which I can claim owner-

ship. I don’t mean ownership in laying out money, 

but tool ownership of acquired proficiency. After leaving high 

school I hired on as a carpenter. �e uniform was a baggy 

white coverall with bib and suspender front, ample pockets 

including a ruler slot at the hip, and a nail apron across the 

waist. �e tools of the trade were a 20 oz. Estwing curved claw 

hammer slung in a canvas loop in the coverall, an 8" Stanley 

square which we called a handy-dandy tucked into the ruler 

slot and used for a myriad of tasks that would make a tool 

purist flinch, a Lufkin 6' folding rule with sliding brass exten-

sion for inside measurements, and a block plane. It resided in 

the nail apron and was employed for everything from cham-

fering a shelf board to making a door fit. If a tool is an object 

to solve a problem, and a wood tool is a way to work wood, 

then the block plane became my introduction to the world of 

hand tools.

   3
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Block Plane Design
A plane is a frame, wooden or metal, for hold-
ing a blade much like a chisel. It fits comfortably 
in hand at a fixed angle for removing shavings 
from wood. Wood grain runs differently along 
the side and across the end of a board. �e block 
plane is spoken of as being the tool of choice 
for working, or blocking, end grain. It does that, 
and so much more. Being the right size for single 
handed operation, it gets employed for chamfer-
ing edges either side or end grain. For ease of 
long strokes the length of a board its big brother 
planes come into play, but the block plane is 
handy, and kept sharp will serve the craftsman 
well.

�ere are several types of block planes sold 
today. Stanley has two versions of a metal block 
plane: the standard, No. 91⁄ 2, and the low angle 
No. 601⁄ 2. �e low angle block plane is 1⁄4" nar-
rower as well as having a blade bedded to cut at 
a lower angle of attack as its name implies. �e 
standard angle of a plane blade is 45° which expe-
rience has shown to be best for general work. 
Two attributes of blade angle are ease of opera-
tion and smoothness of cut. �e first relates to 

SIDE VIEW

WOOD BLOCK PLANE 



Core block 1, 2 117⁄32" x 117⁄32" x 6" walnut
Sides (2) 1⁄4" x 117⁄32" x 6" maple
Wedge 1⁄2" x 11⁄2" walnut stock
Blade 1⁄8" x 11⁄2" x 31⁄2" O1 tool steel
Retainer bar 3 ⁄8" hardwood dowel
Alignment 1⁄4" x 17⁄8" x 6" board and 3⁄ 16" dowel  
 for 4 – 1⁄ 2" pins

1 Plane body wood can be made from a variety of hard, smooth grained 
species.
2 �e width of the core block is the blade width plus 1⁄ 32" to 1⁄ 16" clear-
ance. �e height need not be so precise. However, when I made the 
core blocks 117⁄ 32" x 11⁄ 2" instead of 117⁄ 32" x 117⁄ 32" students some-
times cut and glued the wrong surface ending up with a plane with 
no blade clearance.

FOUR BLOCK PLANES. 
Stanley Model No. 91⁄2 
(middle) with standard 
blade angle and No. 601⁄2 
(bottom) low angle ver-
sion. �e wood-bodied 
E. C. Emmerich Co. (top 
right) and the shop-made 
model (top left) both have 
standard 45 angle of  blade 
with the blade bevel down 
rather than up as the metal-
bodied block planes do.

the effort needed to do the planing, the second to 
the presence of any tear-out of wood fiber on the 
surface. As a blade is lowered it gets easier to push; 
as it gets steeper it does a smoother job. Hence, 
smoothing planes will have a blade angle of 52° or 
55° or more rather than the standard 45°.

Bezel Up or Down
At first glance, the metal-bodied block planes, 
either standard or low angle, will appear to be 
much lower than a bench plane. �is is deceptive 
due to the change in how the blade is placed. �e 
blade’s bezel, or bevel angle, in a metal-bodied 
block plane is up, while other planes have theirs 
turned down. It is the angle of approach rather 
than the angle of the whole blade that counts. 
It is the metal frame of the plane that allows 
the manufacturer to turn over the blade giving 
it a lower, and handier profile whether standard 
or low angle. In the illustrations on page 6, the 
blade is sharpened at a 25° bevel.

�e wood-bodied plane, whether a bench 
plane or a small block plane, has the blade bezel 
down. �is is because the wood frame can not 
be shimmed down in the bedding angle as is 
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possible in a metal casting. It is still a small handy 
tool, but not as much as the low angle Stanley 
No. 601⁄ 2 which remains in a class by itself.

Teaching Block Plane Making
Not only was the block plane the first tool for 
which I could claim ownership, but it was the 
first plane I saw being made in a class. I credit 
Adolph Peschke for showing me this project. �e 
father of Woodsmith editor Don Peschke taught 
classes in plane making at their family store in 
St. Louis. I was there to teach oval box mak-
ing and learned from Adolph. �e class has been 
the flagship event in plane making at the Home 
Shop since 1987. It set the pattern for every proj-
ect to follow where students do both the plane 
construction as well as blade making. Being 
able to make your own blade gives versatility to 
project design as well as being a great learning 
experience.

A wood-bodied plane uses materials and 
methods you can do in the shop. In this regard 
it echoes the experience of apprentices for gen-
erations in learning their trade, and acquiring 
the tools needed to be a journeyman. �e pro-
portions of the block plane design are similar 
to the beautifully crafted Primus plane made 
in Germany and sold by the ECE Company. It 
also is based on a three-piece body which allows 
for accurate cutting of blade rest and fore angles 

that otherwise require difficult chiseling opera-
tions in a solid block. �e use of a walnut core 
block and contrasting Birdseye maple cheek 
pieces introduces a striking appearance. From a 
durability standpoint, an all-maple body would 
be more serviceable, as wood-bodied planes do 
wear on the sole and require periodic resurfacing 
if given extended use.

Making the Blade
�e blade is made from an O1 tool steel blank 
1⁄ 8" x 11⁄ 2" x 31⁄ 2". �is steel is very serviceable, 
easily worked in shop conditions (meaning the 
heat treatment tolerances are forgiving of the 
imprecise methods we have available) and pro-
duces a finished blade as good as any. While 
other alloys are touted in the market, one well-
known producer of plane blades said in conversa-
tion that O1 would be his preference for a plane 
iron intended for this project. �e steel is sold 
in 18" and 36" lengths at a reasonable cost of 
$3 per blade. It comes annealed, meaning softer 
than what results from heat treatment, so shap-
ing and beveling can be accomplished, as well as 
drilling blades used in the chisel plane described 
next. 

Grinding the blade blank begins with round-
ing the top end to be comfortable in your hand. 
I call this style a tombstone end. �e bezel or 
bevel cutting end is ground to an angle of 25°. 

Leave off grinding while a small flat remains 
(1⁄ 64") so that the feathered edge will not become 
carbon starved in heat treatment. Use the belt 
sander with 80-grit belt to level the bezel. �e 
advantage is the flat surface and control possible 
with this tool. C: Sparks can ignite wood 
dust so clean your work area first. �e sander 
is also used to ease the edges of the sides and 
tombstone end.

Everyone is fascinated with fire. �e bezel 
end of the blade needs to be heated to 1,450° F 
to 1,600° F which renders the steel a glowing 
cherry red. �is is a color as seen in the dim inte-
rior of the old blacksmith’s forge, so be cautious 
in bright sunlight where it might be overdone. 
Only a band a half-inch wide at the end need be 
brought to this temperature. �e use of a double 
tin can used as a heat shield, or elemental fur-
nace, can help get an even glow to the blade end 
when using a propane or MAPP gas torch which 
may be more accessible than the intense heat 
of an acetylene torch used by welders. In either 
case, the blade when hot is quenched in oil, the 
whole of the blade immediately submerged in 

one stroke to avoid warping the blade if dipped 
slowly, also flame will surround the hot steel at 
the surface where oxygen can ignite the oil. (Read 
the section on “Tool Steel & Blade Making,” 
pages 120-127.)

�e realignment of the molecular structure 
produces a blade very hard, yet brittle. Drop a 
blade at this stage and it is likely to chip. I have 
had one flake similar to that seen at the edge of 
glass. To achieve a useful balance between hard-
ness and toughness, the blade is tempered. �is 
involves heating the blade in an oven and hold-
ing it for 20 minutes at 350° F to 400° F. �is 
results in an edge with a Rockwell hardness of 
60-62 (in contrast to the brittle hard 65 to 70 or 
the annealed 45) which can hold an edge with-
out chipping. 

�e final sharpening will bring your blade 
making to an end. Lap the back to ensure it is 
straight and smooth at the cutting edge. �e 
entire blade can be polished, or left with heat 
treating colors and slight roughness that can 
help secure the blade when wedged. Imprint 
name and date on your creation.

STANLEY NO. 91 ⁄ 2
Blade angle 20° plus bezel 25° 
= 45° Angle of Approach

STANLEY NO. 601 ⁄ 2
Blade angle 13° plus bezel 25° 
= 38° Angle of Approach

WOOD-BODIED BLOCK PLANE
Blade angle 45° 
= 45° Angle of Approach

TEMPERING IN OVEN and holding at 400° F for 20 minutes and cooling 
slowly will restore needed toughness. Polish and sharpen cutter, but leave 
reverse side rough to help hold securely in plane.

TOOL STEEL IS HEATED to cherry 
red using a torch and tin can 
“furnace” to focus heat. Quench 
in oil to make it hard and brittle. 
CAUTION: Tin can gets hot. Keep 
away from flammable surfaces.
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Wood Plane Body
While all this working with fire and grinding, 
sharpening and heat treatment is going on, the 
class I teach is also working on the wood plane 
body. �e three-piece body is the key to success 
for the new toolmaker. Making an inside square 
hole with a variety of angles is not for begin-
ners, or anyone with the time constraint of a one 
day tool class. Follow the plan for cutting the 
core block.  Draw the bedding angle 45° and fore 
angle 65° from a point 21⁄4" from the front end. 
�is is cut and sanded being sure that the bed-
ding surface especially is flat and square. Save 
the triangle scrap which will become the heel of 
the body later. �e fore block receives a 1⁄4" wide 
flat at 90° on the disc sander.

 Glue-up of the plane body is accomplished 
using a thin board 1⁄4" x 17⁄ 8" x 6" to keep all 
pieces aligned. Draw two lines across this board 
at 2" and 25⁄ 16" to show where the throat open-
ing comes. �e appropriate size of the opening of 
the mouth is a factor of two opposing conditions. 
Having the sole close to the blade helps prevent 
tear-out, while having a mouth too small creates 

a jamb. �e trade-off of these two factors results 
in an opening that varies from plane maker to 
plane maker. I believe that the evidence for a 
very tight mouth being significant in smooth-
ness of cut is unclear. At the same time I know 
for a fact that a jamb of shavings is a pain.

Wax the alignment board to prevent glue 
from adhering. Clamp the fore and bed blocks 
to the board. Set the cheek pieces alongside the 
core blocks and lightly pencil the throat opening 
so you can avoid spreading glue here. Holding 
the sides in position with a small clamp, drill 
3⁄ 16" holes 1⁄ 2" deep through sides into middle of 
both core blocks. See photo below right showing 
this operation for accurately drilling these small 
pins. When all is ready, glue all surfaces (avoid-
ing throat opening) and drive pins.

CORE BLOCK

THE CORE BLOCK IS CUT for the throat opening: 
65° forward and 45° for blade angle. �e intersect 
of angles is 21⁄ 4" from front of the core block. �e 
salvage cut from the throat gives you the piece for the 
heel block.

THE THREE-
PIECE BODY 
allows for 
accuracy. 
�e bedding 
angle shown 
here is being 
sanded flat 
and square to 
the sides.

Clamp pressure can be in your bench vise or 
you can use four clamps. If you use a bench vise, 
be sure alignment board and dowel pins do not 
interfere with clamping pressure. Before glue sets 
hard, clear out any glue beads from the throat.

�e sole and top surfaces are sanded flat and 
square to the sides. �e ends are sanded on a slight 
arc. Next, sand a chamfer around the top surface 
and all four corners as shown in the photo of the 
plane body on page 10. A nice touch is a finger 
indent in the fore block made with a router core 
bit chucked into the drill press. Finally, the heel 
block is made from the throat salvage piece and 
glued to the bed block leaving 1⁄4" space behind 
the opening so a hammer can tap the blade.

�e wedge is cut at an 8° to 10° angle, any steeper 
and it pops out under pressure. Bevel the lower end 
for shavings and carve a crease near the top for ease 
in removing. �e 3⁄ 8" dowel used for retaining the 
wedge has a flat filed one-third into the surface 
touching the wedge that will increase retention. 

AN ALIGNMENT BOARD ensures that core blocks are 
in the right place. Mark 5 ⁄ 16" throat opening, then 
wax the board to prevent glue from sticking.

SIDES ARE HELD IN PLACE with two 3 ⁄ 16" dowel 
pins each. Drill is marked with masking tape to give 
1⁄ 2"-depth hole. Be sure no slippage happens when 
drilling the second hole. Here the first pin is set par-
tially without glue to ensure accuracy. Draw a faint 
pencil line in the throat so that when you spread glue 
on all surfaces, you can avoid it there.
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Locating the retainer pin is key to making 
the wedge work. �e center point of the hole for 
the pin is 1⁄ 8" ahead of the wedge. �e draw-
ing shows the blade in position along with the 
wedge. Draw a line along the front of the wedge. 
�en draw a line parallel to and 7⁄ 16" down from 
the top edge of the side. �e 3⁄ 8" hole is centered 
1⁄ 8" ahead of the intersect of these lines.

Transfer the points from the inside of the 
throat to the outside of the plane. Draw a 7⁄ 16" 
parallel line outside and carefully eye the wedge 
position. You can make a simple transferring tool 

as shown. Drilling both holes independently will 
ensure location and leave any tear-out inconspic-
uous on the inside.

Final adjustment of wedge position is made 
by the amount of filing of the flat on the dowel, 
or by remaking the wedge. After putting blade, 
wedge, and cross bar together, sand the outside 
flush. Note that the retainer bar has no glue.

Final adjustments and sharpening will give  
you ownership of your very own plane. Working 
with a wedged blade is discussed in the section 
“Adjusting a Wedged Blade” on page 13.

SHAPING BODY SEQUENCE I – all sides, top and sole 
flat and square.

SHAPING BODY SEQUENCE II – finish both ends. 
Give slight arc to end on disc sander.

SHAPING BODY SEQUENCE III – round over where 
sides meet ends, then chamfer edges as seen in this 
and other photos.

DIMPLE FORE BLOCK FOR FINGER HOLD using a 
router core bit chucked into the drill press. Note edge 
chamfering and corners rounded.

SQUEEZE IN BENCH VISE. Be 
sure alignment board and dowel 
pins do not interfere with pres-
sure to sides. A chisel will clear 
glue beads from throat when glue 
skins over.

HEEL BLOCK IS CUT FROM 
THROAT SCRAP. Here you  
see the remainder behind it 
on the bench. Round over 
edges. Leave 1 ⁄ 4" space be-
tween bedding angle  
and heel block for hammer 
tapping the blade.

CUT WEDGE from 1⁄ 2" x 
11⁄ 2" stock. A 9° wedge is 
cut from end corner back 3". 
Sand micro bevel on lower 
end. Notch top. Sand true.
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LOCATING CROSSBAR HOLES

FINDER

LOCATING THE 3 ⁄ 8" DOWEL HOLDING PIN. With blade and wedge in 
place, mark point 7⁄16" down from the edge and 1⁄ 8" ahead of the 
wedge, as shown in the drawing above right. Transfer this point to 
the outside. A simple toast tong tool is used here.

DRILL 3 ⁄ 8" HOLES for dowel pin.

RETAINER PIN IS IN PLACE 
with wedge tapped snug. Cut 
pin remainder, then sand 
both sides flush. Note there 
is no glue used with this pin.

ADJUSTING A WEDGED BLADE
Tapping a blade and wedge to adjust the shav-
ing size is not part of modern plane culture. 
The Bailey and Stanley inventions of the last 
quarter of the 1800s made screw adjustment 
standard. Planes in this book employ both 
old and new ways. Looking ahead, the jack 
plane, chisel plane, and spokeshave have screw 
mechanisms, while the block plane, compass 
plane, scrub plane, and smoothing plane rely 
on a wedge. From a construction standpoint, 
the wedge is easier to make in shop-built tools. 
So for this reason alone, becoming familiar 
with adjusting the wedged blade is worth it. 
Additionally all those old planes collecting dust 
in the flea market, or maybe some you already 
own, can become part of your tool kit.

Advancing the blade is always easier than 
retracting it, or at least it is more obvious. Just 
tap the blade and it goes down. Alignment is 
accomplished the same way with sidewise taps 

to the blade. But how to reduce shaving size is 
mysterious. Tapping the sharp end of the blade 
is not an option. What is done is tapping the 
plane body, either on the back end or the top 
surface, to jar loose the wedge, or slightly move 
the blade back in the throat. 

The plane body is first placed on a hard-
wood surface, and the blade is inserted and 
wedge engaged to give blade placement rest-
ing squarely on the flat surface. Tap the wedge 
with a light blow. Over-tightening the wedge 
will complicate adjusting. Sight down the sole 
and adjust the blade by tapping the blade to 
extend it. To retract the blade, tap the sur-
face immediately ahead or behind the blade. 
Tapping the heel of the stock to retract the 
blade will provide finer adjustment. Hold the 
wedge and blade with one hand while tapping 
both to retain control of a loose blade as well 
as provide pressure to retract.



Jack Plane designed by John Wilson.
One of the the traditional hand tools illustrated in “Making
Wood Tools” available from Home Shop Books.  Call 
517-543-5325 (9-5 Eastern) or www.ShakerOvalBox.com

406 East Broadway Hwy
Charlotte, MI    48813

    I would be honored to have you try out my new 
book of planes, workbenches and other tools. Learn
about the classic period of skilled woodwork when 
craftsmen made as well as used fine tools. You will
find out how to construct the wood body in easy to 
understand steps. The blade of every tool is made
from readily available materials and techniques.
You can do it in your shop.
    Every page of this hardbound edition will engage
you with full color photos and clear drawings of
projects to make you a better ctaftsman. 
     I promise, or your money back.

Order now, $39.95 post paid from the Home Shop.

Call 517-543-5325 to order your copy




 

  




 
Learn to Make Wood Tools

with John Wilson

Traditional Woodworking Tools 
You Can Make in Your Own Shop

with John Wilson

Home Shop Books
406 E. Broadway Hwy.
Charlotte, MI 48813

www.ShakerOvalBox.com

John Wilson and the work of the Home 
Shop, which he founded in Charlotte, 
Michigan in 1988, is well known for qual-
ity wood instruction. Classes focus on 
projects that teach skills, imparting tech-
niques while giving a fi ne project. You will 
fi nd here a full collection of his tool-making 
projects that will enable you to make them 
in your shop.

Born in Syracuse, New York, trained as 
a residential carpenter, and educated as a 
social anthropologist, he taught for a decade 
in university and college in that fi eld before 
turning to woodworking. For 23 years, he 
taught wood courses at Lansing Commu-
nity College in Michigan, from which he 
developed his independent teaching career 
both at the Home Shop and on the road.

Wilson is perhaps best known for being at 
the forefront of the revival in Shaker oval 
box making, both as a teacher and supplier 
of a full range of materials for that craft. 
Information may be found at www.Shaker
OvalBox.com.

� is is the fi rst book featuring projects from 
the Home Shop for the home craftsman.

 :  

Hands-on involvement 
separates the craftsman 

from the collector. Whether you are an 
armchair craftsman or a shop dust veteran, 
you are invited to participate in the process 
of tool making described in the pages of 
this book.

� ese tools harken to 
the classical period 

of woodworking, 1700 to 1900, when 
a student made his tools as part of his 
education in moving from apprentice to 
journeyman. In the late 1800s a series of 
changes in how wood tools were made took 
place. � e blades became integrated into 
more complicated adjustment mechanisms, 
and the tool body was made from a casting 
rather than a block of wood. Wood tools 
became the province of the metal shop. 
What you see in this volume recaptures 
both the look and the feel of classical wood 
tools, as well as reclaims the making of 
them by woodworkers themselves.

You will fi nd tools 
that can be made for 

woodworking, by woodworkers, in the 
wood shop. � ey are insightful of how tools 
are made, inviting to be put to use, and 
worthy of collecting.  Explore this world in 
Making Wood Tools. With the resources at 
hand in the wood shop, you can do it.
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