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Introduction

his book is being produced as a way of passing on to

other craftsmen a crafi that, to my knowledge, no one
else has ever done. This is the craft of constructing work-
ing padlocks made entirely of wood. 1 designed and made
these locks as a challenge to myself to produce such a lock
using no metal parts. In the following chapters, you will
be taken step by step through the making of several dif-
ferent kinds of padlocks. We will start with the easiest, a
warded lock, and work up to the more challenging locks.

First let me tell you how all this started. I was born in
1931, during the Depression, about 200 miles north of
Detroit, Michigan. We had very few toys in those days. A
block of wood, with a little imagination, would become a
bulldozer or maybe a truck. As the years passed, the toys
and other projects, such as birdhouses, were made with a
little more skill. In 1942 we moved to Dayton, Ohio,
where in junior and senior high school 1 made many
wooden projects in woodshop classes and also at home. |
have worked in construction as a carpenter and custom
homebuilder all my working life. In 1982, 1 took a corre-
spondence course in locksmithing. I worked part-time at
locksmithing for fourteen years and full-time for ten
years as a service manager for a large construction com-
pany before retiring in 1995. In the summer of 1988 I
designed the first lock that we will make. I made twenty-
seven locks, not knowing if 1 could sell even a single one.
They did begin to sell, so next 1 designed a combination
lock with a three-number combination, which will be the
second lock we will make. Other kinds of locks will follow
in later chapters.
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In November 1988, 1 participated in the “Arfistry in
Wood” show in Dayton, Ohio, to see if T could sell my
wooden padlocks to the public. 1 not only sold locks, but
also won “Best of Show” in woodworking with a wooden
plate that I had entered into competition. For the next ten
years, my wife and I exhibited our locks at fine arl and
craft shows all across the country. We have participated
in about ninety shows, and no one has disputed my claim
that 1 am the only one making all-wood padlocks. As ol
January 1999 1 have made 3,500 wooden padlocks.

In October 1990 there was a very good article written
about my locks by Dana Dunn. The article appeared in
Woodshop News. In the July 1997 issue of The Nationai
Locksmith, there was an excellent article about my work
by Jake Jakubuwski, who is the technical editor. This
publication is distributed to locksmiths around the world.
As a result, we have shipped wooden padlocks all over
the United States and to at least nine foreign countries.

I hope that you will be encouraged to try your hand a
making these locks. They are an excellent project for the
person who wants to make something different. Wher
you give one of these locks as a gift to a two-year-old o1
a ninety-two year old, it is a joy to see their faces light ug
and their cyes sparkle.
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Chapter One

Materials

irst let us consider the kinds of wood to be used in

making a wooden lock. Almost any solid wood can be
used for the body of the lock. 1 have used wood all the
way from old barn boards to imported, exotic, and color-
ful woods such as padauk, wenge, tiger wood, zebrawood,
purple heart, lacewood, bocote, pear, and teak. I prefer
hardwoods, as they are much stronger and usually more
colorful than softwoods, but you can even use plywood in
making some of the pieces. Always use good, dry wood or
you will have problems with shrinking, warping, and
cracking that at the very least will make the lock look bad
and at the very worst prevent the lock from working at all.

The woods used for making the shackles and keys must be
straight-grained hardwood. I use mostly ash, maple, oak,
walnut, and cherry.

All the keyed locks that we discuss in this book use
wooden springs. The spring was one of my biggest prob-
lems to overcome in making an all-wood keyed lock. 1
take extremely straight-grained ash as my first choice and
hickory as a close second choice. Both woods cut well
with a sharp saw and are springy and very tough. When
you have selected the woods you are going to use, lay out
and make patterns if necessary for such parts as the
shackle and key.

With all locks, be precise with your measurements, as
they will greatly affect how the lock works. Carefully fol-
low the step-by-step instructions. As you work on the dif-
ferent pieces, go slowly and test-fit them as you proceed.
When all the pieces are made, clamp (do not glue) them
together, and (ry the key or combination to make sure
that the lock works properly. 1 recommend that you start
with the warded lock in Chapter Five, as it is the easiest
to make.



Chapter Two
Shop Safety Tips

hop safety is always the first concern of the crafts-

man. | cannot stress the importance of being careful.
Even the most skilled and experienced craftsmen can tell
you stories about how they made a mistake and werc
either hurt or came very close to being hurt.

Please keep in mind the following safety tips:

1. Never wear loose or baggy clothes. Keep shirt-tails
tucked in, long baggy sleeves rolled up, and do not
wear a necktie.

2. Keep your shop clean. Keep all pieces of wood out
of walkways and under the workbench or in racks
and boxes.

3. When you walk away from a tool or machine,
turn it off.

4. Always follow the tool manufacturer’s safety tips
when using a tool.

5. Use sharp tools. A dull tool is far more dangerous
and harder to use.

6. Dust is a major concern. Some woods are toxic
when the dust is inhaled. Use a facemask when
sawing or sanding.

7. Ventilation of your shop is important when apply-
ing finishes. Follow instructions on the container.

8. Do not allow children in the shop.

9. If someone talks to you, stop working. The loss of
attention is a certain road to injury.



o | Making Working Wooden Locks

Chapter Three

Tools

You do not have to be an expert woodworker with all

the latest and best tools to be successful in making a
wooden lock. You can start with the tools listed under
“basic” and substitute “intermediaie” or “advanced” as
available.

Basic Tools

1. Sharp handsaw

2. Coping saw

3. 6-inch clamps

4. Wood plane

5. Wood rasps and files

6. Brace and bits: 1/4” to 1-3/47
7. Carpenter's wood glue

8. Sandpaper: 60 to 220 grit

Intermediate Tools

1. 3/8" variable-speed electric drill

2. Set of 1/4" to 2-1/8” Forstner wood bits”
3. Electric miter saw

4. Belt sander

5. Bench vise

6. Router

Advanced Tools

1. Table saw
2. Band saw
3. Drill press
4. Bench belt sander

5. Turning lathe

)

7,

Look at your tool purchases as lifetime investments.
When you buy a tool, buy the best you can afford, as it
will serve you longer and better.

When drilling holes to a certain depth, use a small tape
measure. Drill slowly and measure as needed to get the
right depth. You can use a small stick or nail to check the
depth. measuring how far i1 goes into the hole.

*Note: Forstner wood bits bore

flat-bottomed holes. A set of
them will make Jock-making
much easier.
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Chapter Four
Finishing

anding your lock in preparation for applying the fin-
S ish is a very important part of crafting a high-quality
roject. Start with 60-grit sandpaper for very rough sur-
aces and edges and work up to the final sanding with
220 grit. Always sand with the wood grain, not across it.

ccommend using a vacuum cleaner to remove dust
1 the lock, followed by wiping with a tack cloth to
wrepare for the finish,

ch has been written about finishes in other books and
iles. T will not discuss all the different finishes or how
apply them. I have used many different finishes and it
1y conclusion that the best finish for a wooden lock is
good grade of polyurethane. My preferred method of
pplying the finish is with 2” foam brushes, but you can
s¢ another method if you choose. I recommend that you
) not attempt to spray on the finish, as it will get into
 and probably ruin it. Follow the directions on the

sh container for best results.
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Part II:

The Projects

2]

counter-clockwise from top:

Warded lock with key, pg. 14
~ Three-number combination lock, pg. 28
Antique lever leck, pg. 44

~ Railroad switch lock, pg. 58

- Antique push key lever lock, pg. 76
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About the Drawings

Tue projects in this book are drawn using basic drafting
techniques. Objects are drawn on three standard views:
ont, top, and side. These multiple views help give a
rearer idea of the object’s structure and dimensions. Not
[l views are used in every drawing; only those which best
wustrate the object. The drawings are shown full-size
henever possible, so you can trace them from the book

- ~d use them as plans.

TOP VIEW

— ) —>=

.
s Ay k 4
FRONT VIEW R. SIDE VIEW

Example of an object drawn on three stondord views: front, top, and side.
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Chapter Five
Warded Lock with Key




Tr.e first thing to do is to select the kind of wood that
you are going to use to make your lock. The easiest
wood to work with if you do not have power tools is
white pine or possibly poplar. Walnut, cherry, ash, and
wany other hardwoods are stronger and more colorful,
wur are more difficult to work by hand. Five or six differ-
~ kinds of wood make a beautiful lock.

3"

LIIGPLLI Pive VValuLu LULR WILTT RLy
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STEP 1

Cut out five pieces of wood 3/4” thick, 2-1/4” wide, and
4 1/2" long. These will be stacked to make the lock
body. When all five pieces are cut to size, number them
one through five and mark the top of each piece, as in
Figure 1.

If you have a drill press I suggest that you make a platform
(Figure 2) with stops along one side and a positioning stop
at one end. Clamp the platform on the drill-press base so
you can move it to the proper location for drilling. Make
the length to fit your own drill press.

Figure 1. Lock Body.
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STEP 2

Position the platform so that the 3/4” hole at one end of
lamination #1 is exactly in the right location. Use a piece
of scrap wood the same size as a lock lamination to check
hole location. Once centered, you can drill all holes at
either end of all five laminations without moving your
setup. Be careful to use the right drill size for each hole.

STer 3

All holes must be drilled straight into the wood. Lay out
all holes on the top and bottom of lamination #1 as
shown in Figure 3.

STEP 4

Drill the 3/4” shackle hole “A” all the way through lami-
nation #1.

TOP VIEW

3/4s" SHACKLE HOLE

Figure 2. Drilling platform.

21[a"

=2 59

53" KEY

PIVOT HOLE  3/4" SHAL XLE HOLE

WOOL GRALN

41"

11"

L/ 23/a"

7[g"

FRONT VIEW

Figure 3. Lomination #1 (top of lock). Scale = full-size.

—

21/a"
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STEP 5

“urn the lamination around in the jig and drill the 3/4

=T

ckle hole “B” 3/8" deep.

STEP 6

i

a 5/8” bit to drill the key pivot hole 1/4” deep in the

ract center of the bottom of lamination #1.

STEP 7

- out the shaded area and the two angled cuts for
© ooting  the  springs on  lamination #2
Feure 4]-
STEP 8

-

2 1/27 hole in the shaded area for the sawblade. Cut
ne shaded area in Figure 4 with a saber saw or jig-
I'=is cutout is not critical, but do not make the hole
£ or too small.

STEP 9

I use a saber saw to make the two cuts that hold the wood
springs. You can use a handsaw but be very careful in
either case to get the angle of cut right. This angle is what
puts tension on the springs so that the springs snap into
the locking notches in the shackle when the lock is
closed. Please note in Figure 4 that the springs are 3/8”
apart at the free end on the left. As I stated before, these
cuts are critical. If there is not enough of an angle, the
lock may not lock; if too much of an angle, the lock will
not operate easily or, worse yet, the springs may break
when the key is turned.

4 L A
=
= \
™
=
~
R
'L(."-“,’;:I.l' y
4 41"
| DR | 4— it 0 e S ‘L’E e i L
pusssided, - 4T
f‘hs"
41"
FRONT VIEW Figure 4. Lamination #2. Scale = full-size.



STEP 10

To make the springs, select a piece of ash or hickory.
These woods have very straight grain. I use a table saw
with a 40- or 50-tooth blade to saw my springs, but you
can use other tools to make yours. You must end up with
two pieces that are 1/16” thick, 1/2” wide, and 3-3/8"

Lamination #2 ready for springs.

long. Now test-fit the springs into the slots in lamination
#2 to be sure that they have the proper angle. Glue them
into place, making sure that they are 1/16™ above the bot-
tom of lamination #2 (Figure 4, front view). This clear-
ance will prevent the springs from rubbing on lamination
#3 when the key is turned.

Lomination #2 with springs installed.

.' b i “‘_:'r', Al ..._: o v §
A e T s o
. - : i_?; & =
TR W g
B 11/s" HOLE s ~e ~
| B + =
' " =
S ———— " - i
1/a" DOWEL
 RETAINER PIN ~ 2" ,
1‘,4.' i . 2"
T i o - O — = r
[y - -11"' A ! 4 o8 j_ S - t- . L o _
— M ———— T | —f 11 - ¥- g =
mm::.;i-‘ ST e = e ki — - =
e - =‘ _Jr. ¥ ﬁ_‘:lr__T - ".-__ (0 it _l _. 2 f S Tt 3’8_‘-'
|ﬁ‘f£‘l“=w"“ e L e - .,_L-;_ ,.]... e : I-\--.ﬂ“- :ks.,.__ s o ___L
FRONT VIEW l }

Figure 5. Lamination #3. Scale = full-size.



STEP 11

As before, lay out and mark the location of all holes before
beginning to drill. I recommend that you drill the 1/4”
holes in the side before drilling the 7/8” shackle hole. This
will prevent the drill from deflecting when it hits the
shackle hole. The shackle hole is drilled out next with a
7/8" wood bit all the way through the block. This hole is
oversized to prevent the shackle from binding when it is
moved either up and down or turned around when the lock
is unlocked and open. Drill the 1-1/8" keyway hole all the
way through the block. Glue the 1/4” x 15/16” key stop
dowel (Figure 5) into place, making sure some glue gets
into the hole with the dowel. Do not drive the dowel in too
far or it will block the keyway, making it difficult or impos-
sible to insert the key into the lock (Figure 5, top view).

Note that if you have a 1/4” plug cutter, you may want to
recess this dowel 1/4” to make room for a wood plug
made of the same wood as lamination #3. If you recess
the keyway dowel, you will also want to recess the
shackle retainer dowel, so make more than one plug for
the 1/4" holes. The retainer dowel will be installed later,
Jjust before the lock is ready for finish.

Lomination #3 in position to drill shackle retoiner pin hole.

Chapter Five Warded Lock with Key

Lamination #3 showing key stop dowel.

19
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STEP 12

Only the top of lamination #4 is shown in Figure 6 because
all the holes go all the way through the workpiece. This lam-
ination is the one that prevents the key from turming unless
it is inserted all the way into the lock.

If you have not moved the drilling platform, drill the
3/4" shackle hole. If the platform has been moved,
repeat Step #2.

STEr 13

As before, find the exact center of the lamination. Lay out
the keyhole location, and drill a 3/4" hole all the way
through.

13

After you have drilled the two 3/4” holes at their proper
locations, cut the two keyhole extensions to the right and
left of the keyway hole. If you like, you can use a drill or
a small pointed saw. These notches should be very close
to 1/4” wide and make the keyhole 1-1/8" total width. If
these notches are bigger, the key may be very loose and
sloppy in the keyway. If the notches are too small, you
will possibly have to shave or sand the key down to make
it fit. Once you make this keyway hole, the key, which we
will make a little later, will have to be made to fit.

STEP

—— T
e R N ] e
. et T -

214"

Figure 6. Lamination #4. Scale = full-size.

Lamination #4 Ready to Glue.
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e 15

I the 7/8" shackle hole exactly 3/8” deep from the top
~f lamination #5. Lay out the exact center of the lamina-
“on. Then drill the 1-3/4™ keyway hole exactly 3/8" deep,
making sure it is in the exact center of the piece. Now
turn the piece over and drill the 1-1/2" hole 3/8” deep
through to the 1-1/2" hole (Figure 7, front). It is very
tmportant that the hole is centered and has the step all
the way around. This is where the key slot insert will turn
with the key.

Cutout for key insert in lomination #5.

21" I ) 21f."

A

Y
]

\

Figure 7. Lomination #5. Scale = full-size.
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STEP 16
We will now make the key insert.

Please note in Figure 8 that dimensions are the finish size.
Pieces should be made a little oversized so they can be
worked down to fit the insert hole in lamination #5.

Start with 3/8" thick wood to make the two respective
pieces. The largest piece on the insert goes on the inside
of the lock. It can be made of pine or another wood that
) is easy to cut and sand to shape. The smaller piece goes
Key insert. to the outside or bottom of the lock. Make this piece with
whatever wood you like for appearance. Both of these
pieces should be sanded down in size so that they turn
freely with a little room to spare in case the wood
expands or shrinks. The wood grain of the exterior piece
should run in the same direction as the keyhole. When
the two pieces are glued together, run the grains at 90 to
cach other to give strength to the insert. Now glue the
two pieces together.

When the glue is dry on the key insert, carefully lay out
the keyhole. Drill a 1/4” hole at each end of the key slot
and two or three holes in between. Keep the holes in a
straight line. [ use a 3/8" chisel to carefully cut out and
trim the rest of the slot. You may want to use a rasp or
file to smooth out the keyhole.

Lomination #5 with key insert in ploce.

Slip the insert into the recess in lamination #5 for a final
fitting. Work down both the inside and the outside so that
they are recessed just a little below the surface. Allow
enough room for a little play (1/16”) on the inside and
enough on the outside so that when sanding down the
lock body after gluing, you will not hit the inserl.

WOODGRAIN OF BACK
RUNS 90° FROM FACE

WOOD GRAIN \ ‘ﬁ’.ﬂﬁm-..,,\ ﬂf*__‘—__

- = | o |
2 Z2 B -
: e Al s i
; ~

WOOD GRAIN 8 &
% - 4 -

. e
FRONT VIEW 56
R. SIDE VIEW

Figure 8. Key insert.



STEY 17

“elect a piece of straight-grained hardwood for
‘e key blank. I prefer ash or oak, but other hard-
woods will work. Make a pattern from Figure 9 by
acing it onto a piece of paper. Try to be very
securate—check all measurements.

Afier cutting the blank 1/4" thick, 2" wide, and 5-
- 27 long, lay carbon paper on the blank and
wransfer the pattern to the wood. Be very careful
nol to move the wracing while doing this. Cut out
e key very carefully along the lines. The entire
tey is a little oversized at this time. Start out by
sanding the flat sides so that the key will go into
“he key insert (Figure 8). Work carefully to round
vwer all the edges until the key goes all the way
wito the insert. Dimension A in Figure 9 is the
working part of the key. Do not cut this part of the
key down very far. It will be finished after the lock
body is glued together, which is the next step.

33/16"

2 5’8"

IeE
- e * DIMENSION A
Eo

Figure 9. The key. Scale = full-size.
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STEP 18

Stack all five laminations together in order (#1 is at the
top). Don’t forget the key insert in lamination #5. Line up
all the pieces carefully and clamp them together so that
you can try the key in the keyway. Pick up the lock and
insert the key. While looking into the shackle hole in the
top of the lock, slowly turn the key clockwise. The key
should start to turn but don't force it. You'll see the lock-
ing springs start to move farther apart. Start to file or
shave a little wood off of the key at dimension A in
Figure 9. Take the same amount off each side of the key.
Keep working this area down until the key is turned
crossways to the stop, about 90°, and the springs are
opened beyond the shackle hole. You can wail 1o do the
final fitting until after the pieces of the lock body are
glued together.

STEP 14

A small bead of glue just inside the edge will work best.
You do not want glue running into the lock. Take special
care gluing lamination #5 so that no glue gets into the
recess around the key insert. If you get glue on the insert,
your lock will not work. Hand-press the pieces together
and let the glue set a couple of minutes. then clamp
securely, making sure the laminations stayed in place and
did not shift when pressure was applied. A bench vise is
the best way to clamp the pieces together.

The lock body should look like the one pictured in Figure 1.

STEP 20

The shackle is probably the most difficult part of the lock
to make. Select a piece of straight-grained wood thar &
3/4™ thick, 3-1/2" wide, and approximately 10" long
White pine is the easiest to work with but is not very
strong. 1 recommend a good hardwood for the shackle,
but it will be somewhat harder to work with. Remember
to proceed carefully, as the shackle hole is exactly 3/4” in
diameter. The final shackle will be approximately 1/16”
smaller than the hole. It must move up and down as well
as turn 360° freely.

Very carefully lay out the shackle outline on the wood to
make a pattern. The notching will be done after the
shackle is rounded and fitted into the lock. The final
width of the shackle must be just a little less than the dis-
tance across the shackle holes in lamination #1 (probably
a total width of 3-7/167).

The height of the shackle can be varied if you like. This
will only affect how the lock looks, not how it works.
May 1 suggest that you make the shackle ends 2” or 3”
longer than you want the finished shackle? The reason for
this is that you can leave the extra length square so that
you will be able to clamp it down, making it easier to
hold while rounding over.




SHACKLE CROSS
SECTION

* NOTE *
IF LOCK DOES NOT
LOCK, REMOVE A
LITTLE WOOD HERE

2-

Zh

3"

LOCKING NOTCH
EACH SIDE

%1 SHACKLE RETAINER
£l DOWEL NOTCH

5he"

RETAINER DOWEL
GROOVE AROUND

SHACKLE

Figure 10. The shackle. Scale = full-size.
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STEP 21

After cutting out the shackle, sand off the saw marks, and
sand all surfaces so that the 3/4” thickness is now 1/32"
undersized. This will help when the final fitting is done. If
you have a router and a 3/8” roundover bit, rounding over
will be much easier. Be very careful and take two or three
passes to round over the shackle. Then remove the extra
length from the shackle. This will allow you to finish both
rounding over and sanding to fit the shackle holes. When
you get to this point, you will need to have fitted the key
to the lock so that you can spread the locking springs,
allowing the shackle to enter the lock. Make sure both
ends of the shackle hit the bottom of their holes.

STEP 22

When you are finished sanding the shackle, lay out the
shackle retainer dowel groove—it goes all the way around
the shackle 5/8” from the bottom (Figure 10). This notch
can be made square instead of round if you prefer. Cut or
carve this groove approximately 3/16” deep and 5/16”
wide. Find a 1/4” x 3" dowel that will just slip into the
retainer dowel hole in the lock body. You may have to
sand down the dowel a little.

Now inser! the shackle partway until the dowel goes into
the hole all the way. If the dowel hits the shackle or rubs
on it when the shackle is turned, remove more from the
groove until it rotates freely.

Shackle rounded over, not cut to length.

A
STEP 23

Lay out the shackle retainer dowel notch just above the
groove. This notch is cut out to the same depth as the
groove. If the shackle moves freely up and down and
rotates 360° without binding, mark and cut the two lock-
ing notches on the sides of the shackle.

You have now come to the place where you have put
quite a few hours into this project. At this point, you
probably know that the lock works, but assemble it any-
way and insert the dowel retainer pin temporarily—work
the lock over and over, making sure it works to your sat-
isfaction. If the lock does not snap and lock when closed,
you probably need to cut just a little more out of the bot-
tom of the two locking notches (see the note in Figure
10). Do one noich at a time until there is a little extra play
up and down when locked.

Remove the shackle, and lay it aside. If you have not yet
sanded down the lock body, do so now.

STEP 24

It's easiest to sand the lock body with a belt sander, but
you can also do it by hand. Start with coarse sandpaper
and proceed to 220 grit for the final sanding. I use a
router and a 5/16” roundover bit to round all the corners
of the lock body. If you're using a router, take two or
three passes to eliminate grain tear-out. Also be careful
not to run the bearing race of the router bit into the key-
hole, or you will make a notch in the lock.

If you are rounding the corners by hand, use a hand plane
or rasp and file followed by sanding.

Shackle notched ond ready to finish.
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| lasert the shackle and cut the retainer dowel pin to length

I'[lM" below the surface if you are going to use a wood
plug in the hole). Put a bead of glue on the end of the
dowel and insert it all the way into the hole. Glue the
plugs into the holes, letting them stick up a little above
the surface. When dry, cut or sand them off flush with the
surface. Check all surfaces and sand all marks and
scratches in preparation for applying the finish. This is
the most important step in making a “showpiece” and not
just a wooden lock. The time you spend on sanding now
will pay off when you put the finish on.

As [ stated earlier, I prefer polyurethane finish applied
with a 2" foam brush. [ prefer satin finish over gloss
because it does not show imperfections as easily.

STEP 26

Clean the lock and key carefully with a vacuum and wipe
them off with a tack cloth. Find a piece of wood about
3/16” thick by 1” by 8” to use as a holder. Unlock the lock
and insert the holder in the keyway. Apply the finish to
the shackle first, then to the lock body. Be careful not to
leave runs in the finish. In addition, avoid getting finish
in the space around the key insert in the bottom of the
lock. I like to hang the lock on a nail until the finish is
dry. If the key insert is stuck when the finish dries, use the
holder to carefully break it free.

Chapter Five Warded Lock with Key =
S

STEP 27

When dry, sand lightly along the grain using 400-grit or
finer paper to remove any roughness or raised grain.
Vacuum the surface and wipe it again with a tack cloth.
Apply a second light coat of finish, covering all surfaces
and not leaving any runs.

STEP 28

Put some paraffin or other wax on the part of the key that
comes in contact with the locking spring (Figure 9,
dimension A). Insert the key and turn it several times. The
lock will work easily and smoothly.

I hope that you enjoyed making this wooden lock, and
that you will proceed to make the other locks in this
book. May I suggest that you sign and date the lock, so
that it may become a family keepsake or a valued gift?

e A t:"-_ M o

Finished warded lock with key.



Chapter Six

Three-Number Combination Lock




aking a combination lock is a bit more of a
challenge than a warded lock. The dial and tum-
are the most difficult because they have to be made
very close specifications.

by selecting the wood. As with the warded lock, you
+ use pine if you like, but hardwoods are much more
active and a bit stronger. My favorites are walnut for
lock body and dial knob, and ash or oak for the
kle and dial. I use one solid piece for the lock body,
you can glue pieces together if you wish. Please note
the lock body is 1-3/4” thick, 4-1/2" wide, and 4-
127 high.
| "% not cut the round bottom of the lock body until later
[ v in the project.

Wefer to Figure 2 in the previous chapter on making a
Jrilling platform. If you do not have a drilling platform,
~wake one. Check that the back and end pieces are square
W the platform base. This will allow you to clamp the
Jlack body in an upright position for boring the shackle
holes, which will make drilling much easier. You can cut
‘hie bottom to shape after all the holes are drilled.

from this point on, I am going to presume that you have
wiost of the following power tools: a table saw, drill press,
wand saw, belt sander, lathe, and router. It is possible to
wake this lock without these tools, but all of them are
very helpful.

Drill all the holes in the following order, using Figure 11
or the hole locations.
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Mark the retainer pinhole location (Figure 11) on the face
of the lock body blank. Drill a 1/4™ hole 1-1/2" deep from
the front of the lock.

TOP VIEW I

STEP 2

Lay out and drill the locking pinhole exactly 1-1/2" deep
with a 1/2” Forstner bit, leaving 1/4” of wood at the back
of the lock. Forstner bits are essential in making this lock.
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Figure 11. Lock body. Scale = full-size.
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STEP 3

1 ay out the two shackle holes on the top of the lock body
{Figure 11). Clamp the lock body upright on the platform
with the front toward you. Position the platform on the
drill press and clamp securely into position.

rill the long shackle hole using a 3/4” bit. Bore the hole
exactly 3-5/16" into the lock body.

STEP 4

Move the workpiece or platform to line up and drill the
other 3/4™ shackle hole 1/2” deep.

STEP 5

Remove the lock body and lay out the tumbler posthole
{as shown in Figure 11) in the exact center of the lock
body.

STEP 6

Clamp the platform in place so that the drill hits right in
the center of the lock face. Use a 2-1/8" Forstner bit to
drill down 7/32" below the face of the lock for the anchor
plate recess—make sure not to drill any deeper.

Note: Don’t move the lock body. Remove the 2-1/8" bit.

Chapter Six Three-Number Combination Lock

STEP 7

Using a 1-7/8" Forstner bit, drill the tumbler hole in the
same location down 1-1/2" from the face of the lock. This
will leave 1/4” of wood in the back of the lock. This hole
must be the same depth as the 1/2" locking pinhole in
Step 2.

STEY R

Do not move the lock body. Change to a 1/4” Forstner bit
or possibly a brad point bit to bore the tumbler posthole.
Set the depth of the drill so that you will leave about
3/32" at the botlom of the hole. Otherwise, you will drill
through the back of the lock.

STEP 9

If you like, you can leave the lock body square-shaped.
However, the round bottom is the shape of some real
combination locks. If you make the bottom round, use a
2-1/4" radius not more than 2-1/4” from the bottom of
the lock body. Notice in Figure 11 that the bottom of the
long shackle hole is very close to the outside of the lock
body when using the round bottom shape.

Lock body clamped to drilling platform,
drilling shackle hole.

Recess for dial anchor plate.
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STEP 10

Look again at Figure 11. The locking pinhole must be cut
out at the angle shown into the tumbler hole. Note that
the top of the slot is 1/8" above the lock centerline. Using
a 3/8” chisel, cut out this slot very carefully so that a 1/2"
dowel will roll in and out freely but not with a lot of
extra room. The final fitting will be done later—when you
are working on the tumblers and the shackle or at final
assembly.

STEP 11

Prepare the lock for rounding the edges by first sanding
all sides. A note of caution here: Do not sand the back of
the lock more than absolutely necessary, as there is only
from 1/16" to 3/32” of wood at the center where the tum-
bler post hole is located. If you should sand into this hole,
it will not affect the lock other than the tumbler post
dowel will show there,

STEP 12

[ use a 3/16” radius roundover bit in my router for round-
ing all lock corners. If you can, clamp your router in a
vise or use a router table; it will make the job much eas-
ier and safer.

S1rp 13

Using the dimensions in Figure 12, lay out the shackle on
a piece of straight-grained wood measuring 3/4" by 3-
1/2” wide, and 10” long. Measure the width of the shackle
across the holes you have drilled in the lock body, and
adjust your layout of the shackle to fit, if necessary.

STEP 14

The height of the shackle can be made differently if you
like. This will only affect how the lock looks and not how
it works. May | suggest that you make the shackle ends 2"
or 3" longer than you want the finished shackle? Leaving
the extra length square allows you to clamp down the
wood, making rounding over easier.

After cutting out the shackle, sand off the saw marks and
sand down all surfaces so that the 3/4” thickness is now
1/32” undersized. This will help when the final fitting is
done. If you have a router and a 3/8" roundover bit,
rounding over will be much easier. Be very careful and
take two or three passes to round the shackle over. After
you're done, remove the extra length from the shackle to
allow you to fimsh rounding over and sanding down to
fit into the shackle holes. The shackle should be worked
down so that it slides into the lock body and also freely
turns 360° when pulled up about 3/4.” Make sure the
shackle hits the bottom of both holes when inserted.

STEP 15

Refer to Figure 12 and lay out the retainer dowel groove
1-9/16" from the bottom. You can carve, file, or saw this
groove. As you work it down, keep testing the fit by
inserting the shackle and slipping a 1/4” dowel temporar-
ily into the retainer pinhole.

STEP 16

When the shackle pivots freely with the dowel inserted,
lay out the retainer dowel notch and saw or carve it to the
same depth as the groove around the shackle.

STEP 17

Lay out the locking pin notch by sliding the shackle all
the way into the lock; with a sharp pencil, mark the
shackle through the locking pinhole. Now carefully saw
or carve the notch to fit the locking pinhole. Roll a piece
of 1/2" dowel in and out of the notch. If the dowel does
not roll freely, carve a litile more out of the locking pin-
hole and/or enlarge the shackle notch. Do not remove too
much wood, just enough for easy movement of the lock-

ing pin.
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Figure 12. The shackle. Scale = full-size.
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I prefer to make the dial from the same kind of wood that
the shackle is made of. Cut a piece of wood 3/8" thick,
and 3-3/4” square (Figure 13). Make the knob of the same
kind of wood as that of the lock body.

Saw the dial round as in Figure 13. Saw the knob from
3/4” wood approximately 1-1/2" in diameter. Glue the
knob in the exact center of the dial. After the glue is dry,
fasten the dial exactly in the center of a small lathe face-
plate. Carefully turn down the dial and knob. The final
dial should be 3-1/2" to 3-3/4" in diameter. Round the
edges on the face to your liking, and sand to at least 220-
grit sandpaper to remove all scratches.

Srep 19 l

Remove the dial from the faceplate and lay out the small
indicator marks around the rim of the dial every 45° as in
Figure 13. | use a wood burner to do this but you can carve
a little notch or paint the marks on the dial if you like.

Next you must put on the numbers. Again, I use a wood
burner, but you can carve or paint them. You may want
to use a number template, if you have one available, to
help with layout.

33/4"

TOP VIEW

SIDE VIEW

Figure 13. The dial. Scale = full-size.
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the exact center on the back of the dial. Using a 1/4"  To make the dial anchor plate, saw a round disk out of
in the drill press, drill 7/8" into the dial and knob. 1/4” plywood. Drill a 1/4” hole in the exact center.

- This hole in the dial must be perpendicular to the  If the anchor plate will not slip into the recess in the lock

of the dial. Lay the dial aside with the lock body and  face (Figure 11), sand all around the outside edge of the

e for now. anchor plate until it goes into the recess without forcing.
The anchor plate should stick up about 1/16” above the
face of the lock when lying in the recess.

TOP VIEW

Figure 14. Dial anchor plate.

Anchor plate projects 1/16" above lock face.
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SIDE VIEW

Figure 16. Tumbler #2. Scale = full-size.
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Figure 17. Tumbler #3 (drive tumbler). Scale = full-size.
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a piece of paper, carefully lay out a pattern from the
ing of the three tumblers in Figure 15, Figure 16, and
e 17.

“ansfer the patterns onto pieces of 1/4” plywood. If you
 get plywood 7/32” thick, use it. The location of the
ing pin notch and the drive pins must be exact or the
smbination will be changed.

fully cut out the tumblers. Mark the number of the
bler and the top of each tumbler.

the pivot hole with a 1/4” drill exactly in the center
' each tumbler.

TEP 24

the drive pin notches on a band saw. One cut
ximately 1/16™ wide should be enough.

11 sawing the drive pin notch in tumbler #3 (Figure
saw in a straight line 1/8” beyond the pivot hole in
center.

Finished #1 tumbler.

STEP 25

Next cut the locking pin notch in each tumbler using a
scroll saw or a band saw with a 1/8" blade.

STEP 26

Pick a piece of straight-, fine-grained ash or hickory (my
favorite), and saw or sand down a spline to fit the cuts in
the tumblers, 1/16” thick and 1/4” wide. You only need
enough to make five pieces approximately 1/2” long, so
make 5” or 6” of spline this size. I use sharp tin snips to
cut the pieces to length as needed, but you can use a knife
or fine-toothed saw.

ST P 2

Start with tumbler #1 (Figure 15). Cut a 1/2" picce of
spline, and glue it flush with the underside and the out-
side edge into the notch in tumbler #1. Wipe the extra
glue off and lay aside to dry.

STEP 28

Next cut two pieces of spline 1/2" long. Glue one into the
notch lettered “A” in Figure 16, flush with the bottom and
outside edge. Glue the other into the notch lettered “B™ in
Figure 16, flush with the top and the outside edge. Wipe
extra glue off and set aside to dry.

Finished #2 tumbler.
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Finished tumbler #3 .

Back of combination dial with reference mark shown.

Now cut a piece of 1/4" dowel 1-1/4” long for the dial
shaft (Figure 17). Using the same saw that you used to cut
the drive pin notches, make a 1/4” deep cut exactly cen-
tered into one end of the dial shaft. Cut a piece of spline
about 5/8” long and glue it into the notch that you just
cut in the dial shaft. Let only 1/8" of the spline stick out
from one side and the rest out the other side. Cover the
spline and a little of the shaft with glue and insert into
the top of Tumbler #3. Make sure that the shaft is exactly
perpendicular to the tumbler face and flush with the
underside. Place the tumbler over the edge of a table or
board and roll back and forth with your finger to see if
the tumbler wobbles. If it does, straighten the shaft. If it
is not straight, the dial will wobble when the lock is fin-
ished. Remove all extra glue from the tumbler.

STEP 29

Cut another piece of spline 5/8” long and glue it into the
notch, flush with the top of the tumbler. Remove all extra
glue and set the assembly aside to dry.

You are now ready to “make or break” your project, as
we say.

I cannot stress too much the sanding process in prepara-
tion for applying the finish. Remember, always sand with
the wood grain.

STEP 30

Sand the lock body on all outside surfaces, and sand the
shackle holes just enough to take off the sharp corner.
Sand the shackle all over, at least the portion that shows
when the lock is open. Round over both ends of the
shackle just a little. This will help it slide in the holes as
well as enhance appearance. Next check the dial. Are all
marks and numbers done to your satisfaction? Check all
three tumblers, removing any slivers, beads of glue, and
rough places.

STEP 31

Go back to the lock body (Figure 11). You have one final
job to do. Measure across the face to find the center, 5/16”
below the top of the lock. This spot is where you must put
a reference mark for dialing the combination numbers.

I burn a 1/4" long vertical mark. You may want to carve
a small groove or paint a mark. You can even drill a 1/8”
hole and glue a wood plug into it. Just keep it narrow for
accurate combination dialing.
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STEP 32

Now that all the hard work is done, let's apply the finish.
First you must think of where to put the lock while the fin-
ish dries. I suggest clamping a 1/2" dowel in a vise. Let it
stick up 5" or 6" above the vise so that you can slip the lock
body down over it into the shackle hole.

1 use three or four fingers stuck into the tumbler hole to
hold the lock body while applying the finish. It is easier
to apply finish to the top and the front of the lock before
putting your fingers into the hole. Now you can turn the
lock around easily to finish the job. Check to see if there
are any runs in the finish.

Next drive a nail in a ceiling joist or somewhere that will
not hurt anything for a place to hang the shackie. Hold
the shackle by the long notched end and apply the finish.
It is not necessary to apply finish farther than to the
notches.

Drive a finish nail part way into a piece of board for a
place to put the dial after applying the finish. When all
the finish is dry, sand lightly with very fine sandpaper to
remove any rough places or raised grain. Vacuum off all
pieces and wipe with a tack cloth.

DRIVE PIN

B — 7
DRIVE PIN, |
REFERENCE
MARK, AND

#20 ON DIAL

DIAL ANCHOR PLATE

DIAL SHAFT

Q\c\_a_\;@_ﬁ\m__\\\m_t-\&\mm Qﬂm‘d\\\%ﬁm_\m\ -

STEP 33

Apply a second light coat of finish. The finishing should
be done now, but if you like, you can repeat the last step.
Let the finish dry completely before beginning final
assembly.

STEP 34

Find a 1/4” dowel that will just go into the tumbler post-
hole (Figure 11). Cut a piece 1-1/8" long and put some
glue on the end. Insert it into the posthole and make sure
it is all the way in and that some glue squeezes out. Wipe
away any excess glue and make sure the post is perpen-
dicular to the bottom of the tumbler hole.

Now take tumbler #3, and try inserting the dowel into the
hole in the back of the dial. We want it to just slip in, so
don’t force it into the hole. Fither sand the dowel if it is
tight or drill out the hole a little with a 17/64 drill.

Take the anchor plate (Figure 14), and try to slide it onto
the dial shaft (Figure 17). The anchor plate must spin
freely on the dial shaft.

Put a mark on the backside of the dial exactly across from
the #20 indicator mark on the dial face. This mark tells
what the combination is (Figure 18).

Figure 18. Dial assembly.
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STeEP 35

Dry-fit the anchor plate on the shaft of tumbler #3, and
insert it into the hole in the dial. It must go all the way
in. Remove it from the dial and read the gluing instruc-
tions before proceeding.

Do not put glue on the dial shaft. Instead, put a little into
the hole in the dial. With the anchor plate on the dial
shaft, insert it into the dial, turning as you go. Back it out
part way and then insert it again. All the while keep in
mind that the drive pin or spline must line up with the
reference mark you put on the dial back. The anchor plate
must turn freely, but not be too loose or the dial will flop
and wobble around.

Note: Do not allow glue to get between the anchor plate
and the dial, or the lock won't work.

STEP 36

Cut two 3/4” square spacers of 1/8” plywood, and drill a
1/4” hole in the exact center (Figure 19).

E‘

Take tumbler #1 and try to slide it onto the tumbler post
dowel (Figure 11).

STeEP 37

The tumbler must spin freely on the post. Enlarge the hole
until it spins. Cut the drive pin to 3/32" above the tum-
bler (Figure 15).

Now take one plywood spacer (Figure 19), and slide it
down on top of tumbler #1. If the spacer is tight on the
tumbler post, raise it just a little until tumbler #1 turns
freely with no catching. If the spacer is not tight on the
spindle, put a little glue around the post, raise the spacer
about 1/8,” and push it back down. Wipe off the excess
glue and adjust so that the tumbler rotates freely. Let sit
for a few minutes until the glue sets.

STEP 38

Try tumbler #2 in the same way as tumbler #1. Cut the
drive pin on the bottom of the tumbler to 3/32” from the
surface. Cut the drive pin on the top to 1/4” from the sur-
face (Figure 16). Make sure tumbler #2 is turned right side
up. Install the other spacer using the same procedure as
before. Glue and let dry.

5"

/4™ HOLE

Figure 19. Spacer.



STEP 39

Cut a piece of 1/2” dowel 1-1/8” long. Sand the end of the
dowel and round the corners over about 1/16.”

Put the shackle into the lock; slip a 1/4” dowel into the
retainer pinhole, and line up the notches in the tumblers
at the locking notch.

Drop in the 1/2" locking pin and attempt to pull the
shackle up.

As you pull up on the shackle, the locking pin should roll
into the notches in the tumblers. If the shackle rises all
the way to the top, try to rotate it 360°.

If the shackle binds or does not turn freely, you must find
where it rubs or binds and remove a little wood to free it
up. The most common problem spot is at the bottom end
of the shackle. In this case, carve or sand all around the
bottom of the shackle up about 1/2” or so. Take your time
and proceed until the shackle works just right.

Turn the tumblers with the locking dowel in place and the
lock is closed. They should turn without rubbing the lock-
ing pin. You may have to do a little adjusting and fitting.

STEP 40

Once all is working to your satisfaction, cui =
1/4" x 1-3/8” dowel from the dowel you used as a tem-
porary retainer pin.

Put a bead of glue on the end of the dowel and push it all
the way into the retainer pinhole. If the pin is a little
below the face of the lock, put a little bead of glue in the
hole on top of the dowel.

Photo 22. Tumblers lined up at locking notch.
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Measuring length of drive pin from face of lock.

Measuring length of drive pin from dial bock.

STEP 41

Line up the notches in the tumblers and open the lock.
Now measure from the face of the lock down to the top
of tumbler #2.

This should measure very close to 13/16”. Now measure
from the back of the dial. Using your measurement, mark
the drive pin on the drive tumbler and cut 1/8” shorter
than this mark.

Double-check your measurements before cutting. If you
cut too much off you will have to replace the pin on tum-
bler #2, or the drive pin on the dial assembly.

Turn #0 on the dial to the combination reference mark
and lay the dial assembly into its recess on the lock.

Hold the dial with your fingers, so it cannot fall. Hold the
lock upright, and close the shackle.

Try to turn the dial. If the dial does not turn, just jiggle it
a little. Don't force it. The dowel has to roll down the
slope to lock. As soon as the dial turns, the lock is locked.
Gently pull on the shackle to check.



STEP 42
Y combination:
Turn the dial counter-clockwise three times to #5.
Turn the dial clockwise two times to #25.
Turn the dial counter-clockwise one time to #0.

en the lock. It should open very easily. If not, remove
‘e dial assembly to see if the notches in the tumblers are
- the right position. If there is a problem, it will usually
© in tumbler #2. Try the combination again. This time
e the numbers 5-26-0. You may have to add or subtract
number at a time to any of the numbers. Each time
will remove the dial to check the position of the
es. Remember, the bottom tumbler #1 goes counter-
Jockwise, and the top tumbler #2 goes clockwise.

can check the third number by reading the number
' the dial when the lock is open.

You probably know now why I stressed accurate layout
wod cutting. A lot of different things can change the

¢ you have the combination, work the lock several
s to be sure that it always works.

‘Now that the lock works to your satisfaction, open the
shackle and leave it open. Remove the dial assembly, and
run a small bead of glue around the ledge for the anchor
plate, and lay in the dial assembly.

Try the lock one more time before the glue sets.

“Congratulations!” You have made something that will be
a gifi of love, and a family heirloom to be handed down
10 children and grandchildren.

Finished three-number combination lock.

Combination lock with woods from around the world.
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Chapter Seven
Antique Lever Lock with Key




he history of the lever lock goes back several cen-
turies. Many styles and shapes were produced using a
variety of materials.

The first lever lock we will discuss and make is in the
shape of an old lock that I found on a fishing trip to
Canada in 1958. The water level of the lake we fished on
was 12 to 15 feet below normal, which exposed a lot of
extra land. We located an old lumberman’s campsite,
and among the things we found was an old lever pad-
lock. The lock that we will make in this chapter is the
shape of that lock.

First of all, choose the wood to be used. Pine will make a
nice lock body and shackle, but remember that although
pine is easier to work with, it is not as strong or colorful
as some of the hardwoods. My all-time favorite is crotch
or curly grain walnut for the lock body and ash or oak for
the shackle, keyhole trim, and wood buttons. If you have
or can get them, some of the imported woods such as
padauk, lacewood, zebra wood, and purple heart are very
colorful but they are also much more expensive.
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STEP 1

You need two pieces of wood for the front and back of the
lock body. If you have a supplier of 3/8” or 1/2" thick
lumber, it makes finding wood easier, but you still will
probably not have much choice of wood. I resaw my own
pieces on a band saw. This allows me to pick any piece of
wood that I wish to use.

STEP 2

Using Figure 20, cut the two pieces for the front and back
exactly to size (5-1/2" wide by 6" long). Lay out the key-
hole and the location of the four 3/8” holes for the but-
tons on the face of the lock.

Mark all pivot points (6) for the layout of the lock body
outline, and use a compass to draw the outline using
radiuses as shown. Do not cut to shape now.

STEP 3

STEP 4

Use a drilling platform on your drill press (Figure 2,
Chapter 5). Lay the face lamination smooth side down on
the platform. Set up and drill the 1/2” keyhole in the face
of the lock (Figure 20). After you drill the keyhole, don't
move the platform.

51"

WOOD GRAIN

Figure 20. Lock face.
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STEP 5

Replace the 127 drill with a 1/4” Forstner bit. Set the
depth so the bit stops 3/32" from the platform. Now place
the back of the lock on the platform. The smooth side of
the back piece that will be inside the lock should be
turned up. Drill the 1/4” hole in the back for the key pivot
dowel. While you have the back of the lock in hand, lay
out the lever pivot hole (Figure 21), and drill a 1/4” hole
the same depth as the key pivot hole that you just drilled.
Now lay the back aside, and return to the lock face piece.

STEP 6

Put a 3/8" drill in the drill press, and drill the four 3/16"
deep holes for the wood buttons. The hole at the upper
right—the shackle retainer hole—must be drilled through
the face piece.
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STEP 7

On the face piece, lay out the rest of the keyhole (Figure
20), if you have not done so already, and drill a 1/4” hole
at the bottom of the keyway. Carefully saw or chisel out
the remainder of the hole. After the lock is assembled you
may have to do a little more fitting of the keyhole.

Lay the face piece on top of the back piece. Line up the
sides and bottom and check to see if the key pivot hole is
in the center of the keyhole. It should be.

Lay these two pieces aside until you glue the lock body
together.

Face lamination with
all holes bored out.

Figure 21. Lock back and interior parts.
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STEP 8
Pick out the piece of wood you want to use for the cen-
ter lamination of the lock body. This can be the same

kind of wood as the front and back or the same as the
shackle. Either will look nice.

Use Figure 22 to lay out the center lamination. For accu-
racy, I suggest that you Lrace the pattern on a piece of paper
and then transfer it to the wood with carbon paper. Saw out
the piece very carefully with a band saw or scroll saw.

The size of this piece is very important. Pay close atten-
tion to the shackle notch, latch bolt slot, and spring slot.

) 51" K
SAND TOP BEFORE GLUING ’]

41"

Figure 22. Body center lamination. Scale = full-size.



STEP 9

Make a wood spring of straight-grained ash or hickory
(Figure 23).

Try the wood spring in the spring slot (Figure 22). Place a
little glue on the end of the spring, or in the slot, and press
the spring firmly into place. Center the spring in the slot.
The top end of the spring should be about 3/16” from the
top of the latch bolt slot (Figure 21 and photo at left
below).

The spring should rest against the stop at the top with a
little tension. This will make the lock close with a snap.

STEP 10
Cut a piece of 1/4" dowel 5/8" long and sand the end,

rounding over the edges slightly. Put a bead of glue on
the other end and tap the dowel into the key pivot hole

(Figure 21).

STEP 11

Cut a piece of 1/4" dowel 7/8" long. Put a bead of glue on
one end and tap into the lever pivot hole (Figure 21). Make
sure both dowels are perpendicular to the back.

5/g"

f

i

WOOD GRAIN

FRONT VIEW

| l—-—‘[ 16"

R. SIDE VIEW

Figure 23. Wood spring. Scale = full-size.

Center lamination cutout with spring installed.

Back lamination with pivot dowels.
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STEP 12

The latch bolt is made of straight-grained pine or any
other good wood.

Note: In detail “A” of Figure 24, the notch is wider at the
top of the cutout than at the bottom. This allows the end
of the spring to move when the latch bolt is retracted. The
notch opening should be just big enough for the latch
spring to slip in.

Sand the latch bolt just enough to smooth the saw marks.
The latch must move freely back and forth in the laich
slot (Figure 22).

STEP 13

Carefully draw a pattern of the lever onto a piece of
paper. Transfer it to a piece of 3/4” wood. Make sure the
wood grain is as shown in Figure 25.

I like 1o drill the 1/4™ hole for the pivot first. Be sure 10
center it as shown.

Cut out the side view first and then cut the notch. This
notch is where the key comes in contact, so sand it
smooth. Round all edges slightly with sandpaper.

Make sure the lever is 1/167 thinner than the center
lamination.

DETAIL A

FRONT VIEW

SAND SMOOTH

1 1]4"

2"

WOOD GRAIN

1/a" PIVOT HOLE

SAND SMOOTH

FRONT VIEW

Figure 25. Lever. Scale = full-size.

R. SIDE VIEW



STEP 14

Lay the back lamination on a flat surface. Place the cen-
ter lamination even on the sides and bottom and on top of
the back lamination. Lay the latch bolt into the latch
groove. Now install the lever on the lever pivot. You may
have to drill out the hole in the lever just a litile to free it.

Line up the two laminations on the sides and bottom
again. Clamp or hold firmly, and push the lever arm with
your finger. If everything is lined up properly and does not
bind, the latch bolt will retract, then spring back when
released. If anything needs a little fitting to make it work,
do it now.

STEP 15

Remove the latch and lever. Apply glue sparingly on the
underside of the center lamination. Put a very small bead
of glue on any portion of the lock near the latch bolt
cutout. Keep in mind that if any glue gets on the latch,
your lock will not work. I know, because it has happened
to me, and the lock was ruined.

Place the center lamination on the back piece without
sliding it around. If you slide the pieces, you may get
glue on the latch bolt. Now put glue on top of the center
lamination as you did on the backside. Carefully place
the latch bolt and the lever in place. Lay the face or front
of the lock carefully in place. Make sure that all three
laminations are even on both sides and the bottom of the
lock. Let set a couple of minutes. Clamp in a vise slowly,
making sure that the pieces stay lined up perfectly. Use
whatever clamping is needed to keep the edges tghtly
together. If you can, stick a finger or other object in the
shackle hole and push on the latch bolt. If the bolt moves
in all the way and springs back, you are done. If not,
remove the clamps and pull the top lamination off
quickly before the glue sets.

Check each piece to see what needs to be done to free the
latch bolt. Repeat the gluing procedure.

Back and center laminations with all interior parts.

Glued lock body ready to saw out and sand to shape.



STEP 16

Referring back to Figure 21, draw a pattern for the shackle.
Make sure to mark the center of the shackle retainer pin-
hole. Transfer the pattern onto the piece of 3/4™ wood that
you chose for the shackle, making sure the wood grain
runs as shown in Figure 21. I recommend that you not cut
a notch in the shackle for the latch bolt at this time.

Drill a 3/8" hole for the shackle retainer pin all the way
through the shackle.

Sand the saw marks off with a drum or spindle sander.
Smooth any uneven places so you have a nice even curve
around the shackle.

On a belt sander, sand the sides nice and smooth, and
sand down until the shackle slips into place between the
ears on the lock top. There should be approximately 1/16”
clearance. A little more clearance will not marter. Taper
the sides at the latch end of the shackle as shown in
Figure 26.

——

Drilling retainer pinhole in the shackle.

i
STEP 17

Drill a 1/2” recess into the shackle for the latch bolt, as
shown in Figure 26, and cut out the end of the hole with a
small chisel. Be careful not to split the end of the shackle
or to cut completely through.

STEP 18

Refer to Figure 21 and mark where the router cuts stop on
the edges of the shackle. Use a 3/16™ roundover bit in the
router to round the corners. You may use a 1/8” or 1/4”
bit if you like.

STEv 19

Put a 3/8" drill in the drill press and set it so that it
comes down to 1/8” from the platform. Place the lock
body in position and drill through the shackle retainer
hole down 1o the stop. This hole will hold the shackle
retainer pin in place.

Cut a 2" long piece of 3/8" dowel to use for the shackle
retainer pin. This dowel must turn freely in the hole in
the shackle.

1" voLe”

R. SIDE VIEW

FRONT VIEW

Figure 26. Shackle recess.



-
STEY 20

Saw a 3/16” piece of wood from the same kind of wood used
for the shackle to measure 2" wide and 6” (or more) long.

Now trace the pattern from Figure 27 on a piece of paper,
and transfer it to one end of the wood piece you just made.

Drill out the 1/2” hole and cut the key slot before cutting
out the circle. Do not throw the rest of this wood away.
We will use it to make the key.

Sand the keyhole trim piece smooth and round, then sand the
keyhole and round the edges of the face side slightly.

12" HOLE
AN

STep 21

Using the leftover piece of wood from the keyhole trim,
use a compass to make a 1-3/4” circle on the 3/167 thick
wood. Mark the center of the circle and bore the center
hole with a 3/4” bit. Lay a piece of wood under your
workpiece before drilling to keep from splintering the
underside. Refer to Figure 28.

Cut another 3/16" thick piece of wood measuring 5/8”
wide and 7/8” long. The wood grain should run in the
7]8" direction. We will call this piece the “bit.” Sand the
sides of this piece and the finger piece smooth.

WO0OD GRAIN

FRONT VIEW

Figure 27. Keyhole trim. Scale = full-size.

932" x5/16"
PIVOT HOLE

21"

1[2"

Figure 28. The key. Scale = full-size.



STEP 22

You may want to make a key jig to use on your band saw
to hold the key shaft dowel while cutting the slot in each
end (Figure 29).

You can use any piece of scrap wood for the base of the
Jig. Fasten two strips parallel, 3/8” apart, and high
enough so that when the 1/2” dowel is laid in the groove
it will not hit the base.

STEP 23

Cut a piece of 1/2” dowel 2-1/2" long for the key shaft.
Make a straight pencil mark along one side of the key
shaft dowel. Now make a mark 1/2” from one end and
another mark 5/8” from the other end across this line.

=

Lay the key shaft in the jig with the long pencil mark at
the center of the top.

Hold down firmly and make a saw cut beside the line.
Stop at the cross mark 1/2” from the end. Keep making
the cut wider until the finger piece just slips into the
groove. Cut the slot in the exact center of the dowel.

Now make the 5/8” deep cut in the other end for the key
bit. Make sure that the two cuts at either end of the dowel
line up. If things do not come out right, make another
dowel and try again.

Next glue the bit into the 5/8” notch in the key shaft. Make
sure that glue is on all parts that come together. Let the
glue set completely. We will come back to the key later.

Figure 29. Key jig.

Key shaft with cutouts in eoch end.
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STEP 24

Sand the front and back of the lock body smooth. Lay the
pattern you made of Figure 21 on the lock body face.
Using carbon paper, mark the heart-shaped outline onto
the lock body. Make sure your pattern does not move.
Check the outline on the lock to make sure it is centered.
If everything looks right, saw the outline on the band saw
or scroll saw.

Smooth all saw marks with a drum or spindle sander.
Make all curves nice and even. This is the shape of your
finished lock.

STEP 25

If the lock back and face are made of 3/8” thick wood, use
a 1/4” roundover bit in your router to round over the
front and back edges. Check 10 make sure the bearing on
the cutter does not run off the underside of the piece as
you rout the top curves. If it does, use a smaller
roundover bit.

STEP 26

Go back to the key now (Figure 28). Using a 9/32" bit,
drill a 5/16” deep hole in the bit end of the key shaft. This
hole must be in the center. Drill slowly so the drill does
nol split out.

Turn the finger piece so the wood grain runs as shown
and sand a flat place 1/2” long on one edge with the
wood grain, This flat place fits the bottom of the slot in
the key shaft. Place some glue in the slot at the end of the
dowel shaft, and carefully press the finger piece into
place. Wipe any excess glue off and let it dry.

When the glue is set, mark the lever notch on the key bit
(Figure 28), and cut a little wood from the notch. Note that
the key bit is rounded over in the end view of the key.

STep 27

Try the key in the lock, but do not force it. You may have
to file or carve the keyhole a little bigger for the key to fit.

When the key goes all the way in, it will turm. Again, do
not force the key to turn. Your goal is to have the key
turn clockwise about a half-turn, and stop against a stop
that is built into the lever inside the lock.

Work carefully, removing wood from the lever notch
(Figure 28). Each time you lurn the key, look in the
shackle hole and watch the latch bolt retract. Continue
fitting the key until the latch draws back flush with the
shackle hole when the key is turned to the stop.

Now install the shackle temporarily, and put the shackle
retainer pin into place. Work the lock several times. Make
sure the shackle does not bind or rub the sides. Sand and
fit as needed to make it free. If the latch bolt does not
snap into the shackle, remove the shackle and cut a little
wood from the square end of the latch hole in the shackle
until the lock works.

When the lock and key work properly, install the shackle
and seat the retainer pin all the way in. Make a pencil
mark at the lock face. Remove the pin and cut 3/16”
shorter than the mark.

Remove the shackle pin and shackle.
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Using chisel to enlarge locking notch.

STEI 284

Sand all exposed surfaces of the lock body, shackle, key,
and keyhole trim. Sand with the grain of the wood. Keep
sanding with finer sandpaper until you finish with 220 grit.

When all sanding is completed, take the keyhole trim
piece and make sure the key will pass through it easily.

You can glue the keyhole trim on the lock face now if
you want, but it is harder to keep the finish from making
runs around it. If you put on all the finish before gluing
the trim piece on, leave an area around the keyhole bare
because glue will only stick to bare wood.

Now select four 3/8” wood buttons to be glued in the four
holes in the lock face. I like to match the kind of wood
used for the shackle and keyhole trim.

Clean all the wood with a vacuum cleaner and wipe off
with a tack cloth.

Drive four nails into a joist or other handy place to hang
the lock pieces to dry.

Start with the shackle. Hold it at the pivot hole and brush
on the finish everywhere except where your fingers are.
This will not show after assembly. Hang on a nail to dry.

The lock body should be finished from the top of the lock
down. Note: | Do not let any finish get into the shackle
hole. If it gets on the latch bolt, the lock will probably be
ruined because the bolt will not work. You can hold the
lock with your fingers for most of the finish application.
Then finish the job by inserting the key, and holding the
lock by the key to finish the job. Check for runs in the fin-
ish, smooth out, and hang the lock on a nail.

Stick a piece of 1/4” dowel into the hole in the end of the
key to hold it while putting on the finish.

The keyhole trim is finished only on the outside edge and
the face, not on the back.

Put finish on the heads of the four buttons.

When the finish has dried, sand all surfaces lightly with very
fine sandpaper. Vacuum the wood and wipe it down again
with a tack cloth. Then apply the second coat of finish.

If you want to add a third coat of finish, repeat the finish
application again.
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STEP 29
When the finish is completely dried, put a small bead of
gluc on one end of the shackle retainer pin, position the
shackle, and push the dowel all the way in. It should be

3/16" below the face of the lock. This leaves room for the
wood button.

Make sure the shackle opens and closes properly.

Try the buttons in the holes. If they are too tight, use the
point of a sharp knife to take just a litile off the cdge of

the holes. Use a nail to spread a little glue around the
edge of the holes and tap the buttons in tightly to the lock
face.

Now spread a little glue on the keyhole trim, but not so
much that it squeezes out around the edge. Place care-
fully over the keyhole, making sure it is straight.

This completes the antique lever lock.

I hope you enjoyed making the lock, and that you will also
make the railroad switch lock in the following chapter.

Finished antique lever lock with key.
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he railroad switch lock is a variation of the antique

lever lock in the previous chapter. The shape and
overall look of this lock resemble one that was patented
in 1856. These locks were used extensively to lock the
switches on the railroad tracks. Having a cover over the
keyhole, the lock could always be opened in bad weather.
This same type of lock is still manufactured today and,
when it is made from metal, is used in high-security
applications.

Begin by selecting the woods for the lock. You will need
the following pieces:

1. Lock front: 3/8” thick, 5-1/2” wide, 5-1/2"long. The
wood grain runs vertically.

2. Lock back: 3/8” thick, 5-1/2" wide, 5-1/2" long. The
wood grain runs vertically.

3. Lock body center lamination: 3/4” thick, 4” wide, 5-
1/2” long. The wood grain runs along the length.

4. Shackle: 3/4” thick, 4-3/4" wide, 4-3/4” long.
5. Keyhole cover: 1/4” thick, 1-1/2” wide, 3-1/2" long.

Pieces 1-3 should be the same kind of wood. Pieces 4 and
5, along with a 3/8” wood button, should be the same
kind of wood. All other pieces will be made as needed.
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STEP 1

Carefully trace over Figure 30, to make the pattern for this
lock. It’s essential that you transfer all the markings accu-
rately, so take your time and work with caution.
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Figure 30. Lock back and interior paorts. Scale = full-size.
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STEP 2

Lay the back lamination of the lock body on a flat sur-
face, smooth surface up. Orient the wood so the grain is
vertical. Using carbon paper and your pattern, mark the
center for the key pivot hole, the lever pivot, and the
spring stop on the wood.

Chapter Eight Railroad Switch Lock with Key | -

STEP 3

With a Forstner or brad point bit, drill 1/4” holes at all
three locations. Set the drill to stop 1/8” short of breaking
through the wood.

STEP 4

Reproduce Figure 31 on a paper pattern. Be accurate,
marking all six pivot points for drawing the body outline
with a compass. Also mark the center of the shackle
retainer pin, the keyhole cover mount, and the keyhole.
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Figure 31. Lock face. Scale = full-size.
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STEP &

Now turn the smooth side of the face lamination down.
Using carbon paper, mark the center location of the 1-
1/2” x 3/16” keyhole cover mounting hole, the shackle
pinhole, and the keyhole.

STEP 6

Use a 3/8” Forstner bit to drill the shackle pivot pinhole
all the way through the face lamination.

SER

Now change to a 1-1/4" Forstner bit. Bore the keyhole cover
recess hole exactly 3/16” deep into the face lamination.

2k
g

Change to a 3/4” bit and drill a hole all the way through
the exact center of the 1-1/4” recess hole.

STEP 8

STEP 9

Use a 1/2” drill to bore the keyhole, and use a 1/4” drill to
drill out the bottom of the keyway. Then carefully cut out
the remainder of the keyhole with a chisel or sharp knife.

Lock face with holes bored.
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STEP 10

Now make a pattern of the center body lamination from
Figure 32. Make certain the pattern is placed exactly right
on the wood blank. Tape it in place and. using carbon
paper, transfer the pattern to the workpiece.

Carefully saw out the center lamination with a band saw or
scroll saw. Be extra careful while sawing the latch bolt slot,
the spring slot, and the notch for the shackle.

A

A

> > SAND THIS SIDE
J[ 1/,6-‘1( BEFORE GLUING~

4"

FRONT VIEW

Figure 32. Body center lamination. Scale = full-size.
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STEP 11

Go to the back lamination and cut one piece of 1/4”
dowel 5/8™ long. Slightly round over one end with sand-
paper, put a bead of glue on the other end, and push it
firmly into the key pivol hole. Remove the excess glue.

Cut two pieces of 1/4” dowel 7/8" long, and glue them
into the lever pivot and spring stop holes. Make sure all
dowels are perpendicular to the back. Wipe off any extra
glue, and lay aside to dry.

STEP 12

Make a wood spring of straight-grained ash or hickory.

gx..-;. — s - ] =
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WOOD GRAIN
FRONT VIEW R. SIDE VIEW

Figure 33. Wood spring. Scale = full-size.

Lock back with pivot dowels in place.
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STEP 13

Try the wood spring in the spring slot (Figure 32). Place a
little glue on the end of the spring, or in the slot, and
press the spring firmly into place. Center the spring in the
slot. The top end of the spring should be about 3/16” from
the top of the latch bolt slot (Figure 30).

Chapter Eight Railroad Switch Lock with Key >
STEP 14

The latch bolt is made of straight-grained pine or any
other good wood.

'Note: In detail “A” of Figure 34, the notch is wider at the

top of the cutout than at the bottom. This allows the end
of the spring to move when the latch bolt is retracted. The
notch opening should be just big enough for the laich
spring to slip in, but not tightly.

Sand the latch bolt just enough to smooth the saw marks.
The latch must move freely back and forth in the latch slot.

DETAIL A

3}16"

FRONT VIEW

Figure 34. Latch bolt. Scale = full-size.

Center lamination cutout.
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STEP 15

Carefully make a paper pattern of the lever. Transfer it to
a piece of 3/4™ wood. Make sure the wood grain is as
shown in Figure 35.

STEP 16

I like to drill the 1/4™ hole for the pivot first. Be sure to
center it as shown.

Cut out the side view first and then cut the notch. This
notch is where the key comes in contact, so sand it
smooth. Round all edges slightly with sandpaper.

Make sure the lever is 1/16" thinner than the center
lamination.

You should now have the lever and the latch bolt ready to
install.

SAND SMOOTH

2"

/2" PIVOT HOLE

SAND SMOOTH

FRONT VIEW

WOO0D GRAIN

R. SIDE VIEW

Figure 35. Lever. Scale = full-size.
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STeEP 17

Lay the back lamination on a flat surface. Lay the center
lamination on top. Line up the sides and bottom, and clamp.

STEP 18

Place the lever on the pivot dowel. The lever must not
bind on the pivot. If the spring does not resi on the spring
stop (Figure 30), you must cut or sand a little off the face
of the lever until it does. There should be a very small
clearance between the spring and the lever.

STEP 19

Place the laich bolt in place. If the laich moves freely and
projects into the shackle notch as shown in Figure 30,
proceed to the next step. Quite often, the laich hits the
spring stop and so it has to be shaved off a little with a
knife or chisel. Also, you may have to shave a little off
the dowel where the spring rests against it, to allow the
latch to project a little farther into the shackle notch. The

Chapter Eight Railroad Switch Lock with Key o

latch hitting the shackle when the lock is closed makes a
nice “click” as it locks.

When the lever and the latch bolt work freely with no
binding, remove the clamps and take the lock apart.

STEP 20
We are now ready to glue the lock together.

Turn the center lamination over and place a very small
bead of glue on the arm above the latch bolt cutout. If
glue squeezes out onto the latch bolt, the lock will prob-
ably be ruined. Apply glue to the remaining surface and
carefully place the back lamination in place, lining up the
sides and bottom.

Repeal the gluing procedure in step 20 on the face or top
of the center lamination.

STEP 21

Place the latch bolt and lever in their proper places.

Lock back and center lamination with all interior parts.
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STEP 22

Place the face on top, lining up the sides and bottom. Let
the glue set a couple of minutes, then clamp down the
assembly. Be careful not to move the pieces around.
When fully clamped, push on the end of the latch bolt
with a finger or dowel to make sure that the latch bolt
moves freely. If not, take it apart quickly to see what the
problem is.

STEP 23

Use Figure 30 to trace a pattern for the shackle. If you
have not done so previously, make sure to mark the center
of the shackle retainer pinhole. Transfer the pattern onto
the piece of 3/4” wood that you chose for the shackle,
making sure the wood grain goes up and down. Carefully
saw out the shackle. 1 recommend that you do not cut a
notch in the shackle for the latch bolt at this time.

STE# 24

Drill a 3/8” hole for the shackle retainer pin all the way
through the shackle.

R

FRONT VIEW

12" HOLE

Sand the saw marks off with a drum or spindle sander.
Smooth any uneven places so you have a nice even curve
around the shackle.

STEP 25

On a belt sander, sand the sides nice and smooth, and
sand down until the shackle slips into place between the
ears on the lock top. There should he approximately 1/16”
clearance. A little more clearance will not matter. Taper
the sides at the latch end of the shackle as shown in
Figure 36.

STEP 26

Drill a 1/2" recess in the shackle for the latch bolt, as
shown in Figure 36, and cut out the end of the hole with
a small chisel. Be careful not to split the end of the
shackle or to cut completely through.

STEP 27

Refer to Figure 30 and mark where the router cuts stop
on the edges of the shackle. Use a 3/16” roundover bit
to round the corners. You may use a 1/8" or 1/4” bit if
you like.

STEP 28

Put a 3/8" drill in the drill press and set it so that it
comes down to 1/8" from the platform. Place the lock
body in position and drill through the shackle retainer
hole down to the stop. This hole will hold the shackle
retainer pin in place.

i

R. SIDE VIEW

Figure 36. Shackle recess.
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STEP 29

Cut a piece of 3/8” dowel 2" long to use for the shackle
retainer pin. This dowel must turn freely in the hole in
the shackle.

STeEp 30

To make the key, saw out a picce of wood from the same
kind of wood used for the shackle. Cut it 3/16” thick, 27
wide, and 6” or more long for casy handling.

Use a compass to make a 1-3/4” diameter circle on the
3/16" thick wood. Mark the center of the circle; bore the
center hole with a 3/4” bit. Lay a piece of wood under
your workpiece before drilling to minimize splintering
the underside.

Cut another piece from the same 3/16” wood that is 5/8”
wide and 7/8" long with. The grain of the wood should
run in the long direction. We will call this piece the "bit”
(Figure 37). Sand this piece and the finger piece smooth.

Figure 37. The key. Scale = full-size.
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STEPR 31

You may want to make a key jig 1o use on your band saw
to hold the key shaft dowel while cutting the slot in each
end (Figure 38).

You can use any piece ol scrap wood for the base of the
Jjig. Fasten two parallel strips 3/8” apart and high enough
so that when the 1/2” dowel is laid in the groove it will
not hit the base.

STEP 32

Cut a piece of 1/2” dowel 2-1/2" long for the key shaft.
Make a straight pencil mark along one side of the key
shaft dowel. Now make a mark 1/2” from one end and
another mark 5/8" from the other end across this line.

Figure 38. Key jig.

.

Lay the key shaft in the jig with the long pencil mark at
the center of the top.

Hold down firmly. Using your band saw, make a saw cut
beside the line and stop at the cross mark 1/2" from the
end. Keep making the cut wider until the finger piece just
slips into the groove. Cut the slot in the exact center of
the dowel.

Now make the 5/8” deep cut in the other end for the key
bit. Make sure that the two cuts at either end of the dowel
line up. If things do not come out right, make another
dowel and try again.

STEP 33

Now glue the bit into the 5/8” notch in the key shaft. Make
sure glue is on all parts that come together. Let the glue set
completely. We will come back to the key later.

e

Key shaft with cutouts in each end.
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STEP 34

Sand the front and back of the lock body smooth. Lay your
pattern of Figure 31 on the lock body face. Using carbon
paper, mark the outline onto the lock body, making sure
your pattern doesn’t move. Check the outline on the lock to
ensure it is centered. If everything looks right, saw the out-
line on the band saw or scroll saw.

Smooth all saw marks with a drum or spindle sander.
Make all curves nice and even. This is the shape of your
finished lock.

STEP 35

If the lock back and face are made of 3/8” thick wood, use
a 1/4" roundover bit in your router to round over the
front and back edges. Check to make sure the bearing on
the cutter does not run off the underside of the piece as
you rout the top curves. If it does, use a smaller
roundover bit.

STEP 36

Go back to the key now (Figure 37). Using a 9/32™ bit,
drill a 5/16” deep hole in the bit end of the key shaft. This
hole must be in the center. Drill slowly so the drill does
not split out the wood.

Turn the finger piece so the wood grain runs as shown
and sand a flat place 1/2” long on one edge with the
wood grain. This flat place fits the bottom of the slot in
the key shaft. Place some glue in the slot at the end of the
dowel shaft, and carefully press the finger piece into
place. Wipe any excess glue off and let dry.

When the glue is set, mark the lever notch on the key bit
(Figure 37), and cut a little wood from the notch. Note that
the key bit is rounded over in the side view of the key.
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STeEpP 37

Try the key in the lock, but do not force it. You may have
to file or carve the keyhole a little bigger before the key fits.

When the key goes all the way in, it will turn. Again, do
not force the key to turn. Your goal is to have the key
turn clockwise about a half-turn, and stop against a stop
that is built into the lever inside the lock. This is the
unlocked position.

Work carefully to remove wood from the lever notch
(Figure 37). Each time you turn the key, look in the
shackle hole and watch the latch bolt retract. Fitting of
the key should continue until, with the key turned to the
stop, the latch is drawn back at least flush with the
shackle hole.

Now install the shackle temporarily, and put the shackle
retainer pin into place. Work the lock several times. Make
sure the shackle does not bind or rub the sides. Sand and
fit as needed to make it free. If the latch bolt does not
snap into the shackle, remove the shackle and cut a little
wood from the square end of the latch hole in the shackle
until the lock works.

STEP 38

When the lock and key work properly, install the shackle
and seat the retainer pin all the way in. Make a pencil
mark at the lock face. Remove the pin and cut 3/16
shorter than the mark.

Remove the shackle pin and shackle.
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STEP 39

Use the same kind of wood as used for the shackle to
make the keyhole cover. Follow the dimensions in Figure
39 to lay out the shape of the cover and mark the center
of the pivot dowel hole on the back.

Use a 1/4" Forstner bit to drill the pivot dowel hole into
the back of the keyhole cover. Be careful not to drill
through the face side.

STEP 40

Saw out and sand all edges, and the front and back to
remove saw marks and scratches,

STEP 41

Use a compass to lay out two 1-1/4" diameter washers
(Figure 39) on 1/8" plywood. Cut out and sand the edges
until they just slide into the keyhole cover recess on the
front of the lock with a little extra play.

Drill a 1/4” hole in the exact center of the two washers.

BACK VIEW I

7[3" L 23Is"

| 31 ]4"

1/a" DOWEL

TWO fg"
PLYWOOD —___ |
WASHERS

SIDE VIEW l
(FACE OR FRONT SIDE)

Figure 39. The keyhole cover. Scale = full-size.
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STEP 42

Find a piece of 1/2” dowel about 1-1/2" long. Hold the
dowel with a pair of pliers and drill a 1/4” hole in the
center of one end, about 3/4" into the dowel. Now cut a
1/2" piece off the dowel with the 1/4™ hole all the way
through it.

Find a piece of 1/4” dowel that is snug, but not so tight
that it will split the 1/2” dowel when inserted into the
hole. Cut this dowel 7/8" long.

Try the 1/4” x 7/8" dowel in the holes of the two plywood
washers. They should be just snug on the dowel also.

STEP 43

Now put a bead of glue on one end of the 1/4” dowel and
push it into the hole in the keyhole cover.

Keyhole cover assembly.
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STEP 44

Spread a little glue around the base of the dowel on the
keyhole cover, and push one of the plywood washers onto
the dowel, tight against the cover. Note:  If the plywood
washers have finish on one side, apply glue to the unfin-
ished side since glue will not adhere to the finish material.
Make sure the pivot dowel is perpendicular to the cover
back. Let the glue dry before proceeding.

STEP 45

Slip the other plywood washer on the dowel without glue.
Make sure to leave a side with bare wood exposed for
gluing later.

Put a little glue in the 1/4” hole at one end of the 1/2" x
1/2” dowel. Do not put glue on the end of the 1/2” dowel.
Press the 1/2” dowel onto the 1/4” pivot dowel so that it is
snug against the washer. Make sure the 1/2” dowel is
glued on. It holds the cover on the lock. Hold the second
washer in your fingertips and turn the cover. It should
turn with some resistance so that it will stay turned when
moved, and does not fall back by itself.

The keyhole cover will not be glued in place until after
the finish is applied.

STEP 46

Sand all exposed surfaces of the lock body, shackle, key,
and keyhole cover. Sand with the grain of the wood. Keep
sanding with finer sandpaper until you reach 220 grit.

Now select one 3/8” wood button to be glued in the hole
in the lock face. I like to match the wood used for the
shackle and keyhole cover.

A

Clean all the wood with a vacuum cleaner and wipe off
with a tack cloth.

Drive four nails into a joist or other handy place for
hanging the lock pieces to dry.

Start with the shackle. Hold it at the pivot hole and brush
on the finish everywhere except where your fingers are.
This will not show after assembly. Hang on a nail to dry.

The lock body should be finished from the top of the lock
down. Do not under any circumstances let any finish get
into the shackle hole. If it gets on the latch bolt, the lock
will probably be ruined because the bolt will not work.
You can hold the lock with your fingers for most of the
finish application. Then finish the job by inserting the
key, and holding the lock by the key to finish the job.
Check for runs in the finish, smooth out, and hang the
lock on a nail.

The keyhole cover should be finished front and back. Be
very careful not to get any finish on the washers.

Place a piece of 1/4" dowel into the hole in the end of the
key to hold it while putting on the finish.

Put finish on the head of the button.

When the finish has dried, sand all surfaces lightly with
very fine sandpaper. Vacuum the wood and wipe it down
again with a tack cloth. Then apply the second coat of
finish.

You can add a third coat of finish if you like.
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STEP 47

When the finish is completely dry, put a small bead of
glue on one end of the shackle retainer pin, position the
shackle, and push the dowel all the way in. It should be
3/16” below the face of the lock. This leaves room for the
wood button.

Make sure the shackle opens and closes properly.

Try the button in the hole. If it is too tight, use the point of
a sharp knife to take just a little off the edge of the hole.
Use a nail to spread a litde glue around the edge of the
hole and tap the bution tightly to the lock face.

STE:i 44

Put a small bead of glue around the ledge of the keyhole
cover recess and press the cover assembly into place. No
glue should get on the outer washer or between them.

This completes the railroad switch lock.

Finished railroad switch lock with key.

75
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Chapter Nine
Antique Push Key Lever Lock, Or Pancake Lock, with Key




i Chapter

ush key lever Jocks were made from the 1800s to the

early 1900s. They were a good lock and were made in
great numbers. The lock that we will make now is
designed to look and work like the metal lock.

STE# 1

Select the wood to be used for the lock body. If you have
a band saw, which allows you to re-saw your wood, find
a nice piece of figured hardwood for the front and back
laminations. Saw two pieces 3/8" thick, 5-1/2" wide, and
5-1/2" long. These pieces must be square and cut to the
exact size.

STEY 2

For the center lamination, use the same species of wood,
but a piece with straight grain. Saw the piece 3/4" thick,
5-1/2" wide, and 5-1/2" long.

The shackle looks best if it is made of a contrasting wood.
The five wood plugs on the face of the lock should be of
the same kind of wood as the shackle.
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STEP 3

Trace a pattern on paper using Figure 40, and mark the
outside edge of the face piece. Locate the five hole centers
(“A” through “E"), for the wood buttons. Mark the center
of the lock face, the cutout for the shackle hole, and the
outline of the finished lock.

If there is a smooth side to the face piece, turn it down,
Make sure the wood grain runs the right way (Figure 40).

—

Place the pattern on the face of the lock and tape in posi-
tion. Place carbon paper in between and mark the shackle
hole, all five button hole centers, and the lock center.

You can use a compass to draw the lock outline, but be
careful not to make a litile hole where the compass pin
rotates in the center, because it will show after the lock is
sanded and finished.

234" |

A

SHACKLE HULE

e'Q"-
.g\t

| SHACKLE RETAINER %
PNHOLE

51/2n

“A" THROUGH “E" BUTTON LOCATION CENTERS

Figure 40. Lock face piece. Scale = full-size.
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STEP 4

Saw out the shackle hole, or bore out the round part with
a 1-1/2" Forstner bit and finish the cut with a saw. Make
this shackle cut in both the face and the back piece of

the lock.

[ recommend that you use a couple of small nails or
brads driven in the comers, which will be cut off later,
10 hold the face and back pieces together while sawing
out this notch. Cut the shackle hole. Then remove the

brads and separate the front and back.

SIEY 5

Now use a 3/8" Forstner bit to drill buttonhole “A™ 3/16"

deep into the face piece.

Reset the drill to cut 3/8” holes for buttonhole “B,” “C,”

“D,” and “E” to a depth of 1/4" into the face.

STEP 6

Use a 1/4” drill to drill all the way through buttonhole “A”

in the exact center of the 3/8" recess hole.

Do not saw the lock outline now.
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STEP 7

Make a pattern of Figure 41, marking the outside edges,
the shackle hole, and the three 1/4” dowel center loca-
tions. Make sure the dowels are accurately located.

STEP 8

Transfer the shackle hole and mark the dowel locations on
the back piece, which has the smooth side turned up.
Make sure the wood grain is turned right, and that the
sides and bottom are even.

STEP 9
Next, using a 1/4” Forstner bit, drill the three dowel holes
Front and back laminations with notch cutout. to within 3/16” of the other side of the back piece.
‘ 512" -
~ 234"

o
-

51/2"

'WOOD GRAIN

: L e
Pk . o
Y L W

Figure 41. Lock back piece and dowel locations.
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STEP 10

Make a pattern for the center piece from Figure 42 and
transfer it to the piece that was cut out in Step 2. Again,
check the direction of the wood grain.

Before you saw out the center lamination, drill a 1/4” hole
through the bottom end of the key slot (Figure 42).

Note that the key slot will be open after the lock body is
sawed out along the dotted line, which occurs after the
lock body is glued together.

Saw out the inside very carefully. This piece is quite frag-
ile at the top end of the spring notch and at the bottom
of the key slot

Sand the indicated areas smooth. These arcas are
exposed when the lock is completed and the shackle is
opened and closed.

Center lamination cutout.

L 51"
B 234" R
1" 14" ) 3a" kD 1" 1"
4 A SAND ) l=w 3
SMOOTH '-‘?‘1 -
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£ / \ ""ﬂ-“‘%f \MAX
K 2 &
'§ =w : \
/ ~ T4
7 . 2" \&
E 4
f
{4 o
ey e
L= &
[ & 1
= =t 2
\ ;
yElES 1 )i6"
[ “’ L 16
I .\ N IA— i
B \\ J i ; o
] ; ol |
I 1LOCK BODY P
T OIITL[NE 5 N
='£' (. . e % e o
?I. ‘\\._‘ H
-7y .“'. . = 5 ali—
b . " E:!; 1 19116“
A 1 v

Figure 42. Lock center piece.
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STEP 11

The latch spring is made of straight, fine-grained ash or
hickory. It must be limber enough to bend 1/4” when the
lock is opened. Fit it carefully into the spring notch
(Figure 42). The spring should project 1/8" below the
spring notch when in place. Glue the spring in place. You
may have to glue a small shim with the spring to hold the
spring in place. Make sure the spring is centered in the
notch, and is against the straight side of the notch.

Sttt 12

Now cut three pieces of 1/4” dowel 1o a length of 7/8” and
glue them into the holes in the back lamination (Figure 41).
Make sure they are perpendicular to the back.

-

STEP 13

Use a piece of fine-grained hardwood to make the latch
bolt in Figure 44. As you can see, it is small and has some
fine cuts in it.

Sand all sides and ends smooth and round the edges
slightly.

Make a small piece, which we will call the “push bar,”
from a piece of fine-grained hardwood. This piece is
1/16" thick, 5/8" wide, and 3/8" long. The wood grain
must run the 3/8” direction, as shown below. Glue the
push bar into the 1/16” slot in the bottom of the latch
bolt as shown in Figure 45.

= y 1
1 B
17" | 12"
FRONT VIEW R. SIDE VIEW

Figure 43. Latch spring. Scale = full-size.
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Figure 44. Latch bolt. Scale = full-size.

WOOD GRAIN e

Figure 44. Latch bolt. Shown larger for clarity

Figure 45. Push bar.
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STEP 14

Trace the pattern at left and transfer it to a piece of hard-

1516 : wood that is 11/16” thick. Drill the 1/4” hole for the pivot
= a™ PIVOT dowel. Sand th.(: two indicated areas smooth, and round
o HOLE~_ %o all the edges slightly.

~WOOD GRAIN
Fig. 46 Lever. Scale = full-size.
" 196" J
=

15/1 g"

3fg"

SAND SMOOTH SAND SMOOTH
3s"R.
P WOOD GRAIN o

Fig. 46 Lever. Shown larger for clarity.
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STEP 15

Make a pattern of the shackle from Figure 47, and transfer
it to the piece of 3/4” wood you picked out for the shackle.

Saw out the wood on the band saw and then check to see
if it will slide easily into the lock center section (Figure 42).

Sand the thickness of the shackle down so that it is at
least 1/32" thinner than the center section. Then sand all
edges and sides smooth.

STEP 16

Lay out the retainer pin notch on the shackle (Figure 47),
and cut it out carefully with a chisel. This notch will have
to slide along the shackle retainer pin after the lock is
assembled.

Shackle ready to finish.
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Figure 47. Shackle. (Not exact size) ~ INTO CENTER LAMINATION
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STEP 17

Use a piece of the same kind of wood used for the shackle.
Saw and sand to a thickness of 3/16” before cutting to
length. Lay out the key as shown in Figure 48. The finger
piece of the key can be any shape you like.

Drill out the 3/4” hole and then saw the outline. These
cuts are not critical.

Sand all surfaces and round over all edges to your liking.
The notch in the end of the key is only for looks.

/16"

3-

=3

Figure 48. Key. Scale = full-size.



STEP 18

First you need to check the operation of the lock. Lay the
back down and use two or three clamps to clamp the center
lamination onto it, with the sides and bottom exactly even.

Place the latch bolt in place as shown below. You may
have to shave a little off the support dowels to let the bolt
slide freely.

Now slide the lever onto the lever pivot. You may have
to enlarge the hole in the lever so that it moves freely.

Chapter Nine Antique Push Key Lever Lock with Key

When the latch bolt and lever are installed, they should
look like the photo. Push on the lever to make sure it
retracts the latch.

Rub paraffin on the end of the latch bolt and the angled
part of the shackle bottom. This will make the lock
work better.

Slide the shackle into place as if you are closing the lock.
If the lock does not lock with a nice click, you need to do
some fitting and sanding until the lock works properly.

Lock back and center laminations with all interior parts.
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STEp 19
Remove the shackle, latch bolt, and lever.

Before you glue, look at the shape of the finished round
lock, and determine where the glue will have to be spread.
Note: Do not get any glue on the spring, lever, or latch
bolt. Do not allow the glue to squeeze out onto these
piceces when the lock body is clamped together. Use glue
very sparingly anywhere close to the moving parts.

Now spread the glue on the back of the center lamination
and place it carefully on the back lamination, lining up
the sides and bottom.

Set the latch bolt and lever in place.

Spread glue on top of the center lamination, and place the
face piece flush with the sides and bottom.

Clamp down carefully, making sure all pieces are lined up
around the sides.

When the glue is fully sel, refer to Figure 40 and lay out
the lock body outline if you have not already done so.

-~

STeEr 20

Saw oul the lock body on the band saw. Notice that the
keyhole is now open.

Push the key into the keyhole while watching in the
shackle hole. The latch bolt must retract fully. If not, do
not put the shackle into the lock. You must adjust
something.

Sand around the outside of the lock to remove the saw
marks, and make a nice smooth curve. Sand the whole
lock until ready for final sanding.

Use a 1/4" or 3/16” radius roundover bit to round the
front and back corners of the body. Do not round over the
shackle cutout edges with the router.

Slide the shackle into the lock to make sure that it is
working.

Remove the shackle and do the final sanding of all
the pieces.

You need five 3/8” wood buttons to finish along with the
other parts.
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STEP 21

Use a vacuum cleaner to clean all the parts inside and
out. Wipe off the dust with a tack cloth.

Apply finish only partway down the shackle hole. Do not
get any finish on the end of the latch bolt. Only finish the
part of the shackle hole that shows when the shackle is
open or closed. Make sure there are no runs in the finish.

After the finish is dry, lightly sand all surfaces with very fine
sandpaper. Vacuum clean, and wipe with a tack cloth again.

Apply a second coar of finish.

STEP 22

To assemble, inser! the shackle partway. Insert a 1/4”
dowel into the retainer hole, then pull it back out just
enough so that it does not rub on the shackle as it is
moved up and down. Mark the dowel flush with the bot-
tom of the retainer pin buttonhole, and cut to length.
Place a little glue on the sides of the dowel (not on the
end) and insert into the hole. Slide the shackle up and
down to make sure the dowel does not rub.

Try each wood button in a hole. If the button is too tight,
use the point of a sharp knife to remove a little wood
from the edge of the hole. Spread a little glue around the
edge of the holes and tap in the buttons. Finished push key lever lock.

This completes the push key lever lock.

I hope that you have enjoyed making these locks and
that everyone who sees them, or receives one as a gift,
will also enjoy them. Over the years that 1 have made
and sold locks, 1 tell people that they are “conversation
pieces,” and become family heirlooms.

You can make the lock a special gift if you carve a name,
birth date, anniversary, or relirement date into it. This
adds a personal touch to your handcrafted wood lock.
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Chapter Ten
Gallery
cre are some additional locks, made using the

techniques illustrated in this book. My hope is they
inspire you in your own projects.

- Tim Detweiler “The Lock Man™

Screw key lock.




Gallery 15

Combination lock with manzanita body.
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Combination luggage lock.
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Push button combination lock.
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Worded lock with woods from all six continents that have trees.




Woinut and osh combination lock 10" x 16”7
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Cherry and walnut safe with three number
combination lock, 11"w. 8"h. and 8"d.

Text and photography: Tim Detweiler
Drawings: James Goold

Editorial: Laura Tringali

Design and production: Morgan Kelsey
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