Make a Shapely Bowsaw

BY WILLARD ANDERSON

Proper, tapered handle
holes make this piece
period-correct.

he bowsaw is an ancient tool
T and amember of a class of saws
called frame saws, in which ten-
sionfromtheframeis designedtohold
the blade taut. Also sometimes called
a“turning saw,” the bowsaw features
a very narrow and thin blade with
handles that turn in the frame - that
makes it particularly useful for cutting
curvesand fretwork. Because the blade
isattached by means of loose pins that
areinserted in holes at each end of the
blade, itiseasyforabladetoberemoved
from the frame and slipped through a
pilotholeinthe stock, thenremounted
on the frame for cutting.
Bowsawsrangeinsizefrom 6" (about
the size of amodern coping saw, which
isalsoaframe saw) toabout 15" in over-
alllength. The bowsaw contrasts with
other frame saws, such as veneer and
felloe saws, which feature wider blades
fixed in the center of the frameand are
typically used for ripping or cutting
stock lengthwise.
I spied the antique bowsaw shownin
the top right photo on the facing page
atatoolsale,judgedittooexpensive to

“Menadmirethemanwhocan
organizetheirwishesandthoughts
instoneandwoodandsteeland

brass.”

— Ralph Waldo Emerson (1803 - 1882)
American philosopher and essayist
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Curvaceous. This bowsaw, a reproduction of a mid-19th-century example with exuberantly
curved arms, features traditional tapered pins — unlike modern commercial bowsaws.

purchase, then asked the ownertolend
ittomesothatlcould makeareproduc-
tion. He generously gave his consent.
Here’s irony: The cost of reproducing
this bowsaw exceeded the original’s
price. However, what | got for my extra
money was an invaluable lessonin the
design and construction of the form.

Aboutthe Saw

The history of the bowsaw | used as
amodelisinteresting. Although the
maker of this saw is unknown, we do
know that the boxwood handles were
made by James Howarth, atoolmakerin
Sheffield, England, whoworkedbetween

1835and 1863.The handles were made
in the earlier years of the James How-
arth firm, based on the stamp details.
Butifthe handles were sold separately,
thenitis hard to say when the complete
bowsaw was actually made.
Thefeature of this saw thatappealed
to me most was the delicate windlass
used to tension the blade. The toggle
of the windlass is neatly tenoned into
the stretcher’s mortise, and is tenoned
through a mortise in the whorl. One of
thesaw’sarmsis shaped very gracefully
and was likely the original construc-
tion, because the brass blade hardware
is fitted into a tapered hole in the arm
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to match the taper of the brass pin.
The other arm s areplacement, less
well-shaped but precise in its joinery.
The maker of this arm just drilled a
straight hole for the handle. The saw
frame shows evidence of the shaping
process in various drill, rasp, carving
gouge and saw marks.

The shoulders for the mortise-and-
tenonjoineryforthearmand stretcher
were radiused to a 2'/4" circle and the
tenon cornerswererelieved.Thejoinery
keeps the shoulderstightasthe handles
seat more deeply with wear, or where
thereis variation in blade length. The
mortise forthe original arm was drilled
with a>46" bitin three steps, then itwas
squared.Themortiseinthereplacement
armwas just chopped out.

Therectangular mortise in the whorl
appearsto have been cut with a mortis-
ing machinein two steps, halfway from
either side of the whorl, based on the
appearance of rub marks on the inside
of the mortise. Because this mortise
may have been cut on a machine as
opposed to by hand, itis possible that
the maker purchased this part of the
bowsaw from a vendor who special-
ized in this type of work. The groove
forthe cordinthe whorlappearsto have
been cuttodepth withacrosscutsaw,a
conclusion based on saw marks in the
bottom of the groove.

Thebrass pin holdingthe sawbladeis
tapered throughtheoriginalarm.Alocal
veterinarian friend of mine kindly took
an X-ray of the handle area, which veri-
fied thatthe brass hardware wastapered
into the handle as well. The holesin the
handles were drilled very deep —much
longerthanthe pinsrequired. Thereare
grooves on the pin inside the handle,
indicating that the pin was probably
glued in place initially. Later, a steel
cross pin was inserted through the
minor diameter of the handle to lock
the handle in place on the brass pin.

All of the modern bowsaws I've
looked at have straight handle pins,and
all of the antique bowsaws I've looked
athavetapered pins. Tapering the pins
through the bowsaw arms locks the
handlesin place by the wedgingaction
of the taper, as well as by the tension
from the windlass. This is an excellent
mechanical method to ensure that the
saw does not rotate about the handles

A special find. This bowsaw, which was probably made in the mid-1800s, was discovered at a

Mid-West Tool Collectors Association meeting.

during use, which may happen once a
straight hole is worn slightly.

I do not know if the blade is original
to the saw or not. It does not appear to
be aband saw blade. The 15" bladeis 9
points perinch (8 teeth per inch), filed
to arip cut with the blade oriented to
cuton the push stroke. The rake is on
averageabout 17°,which seems high for
aripsaw. Theincluded angle is around
70° or more, indicating that as the

X-ray view. This X-ray of the long handle of the
bowsaw reveals the depth of the hardware
holein the handle and the taper of the brass
pinateachend.

Add tension. This picture shows
the detail of the windlass, which is
used to apply tension to the bow-
saw blade.

Maker’s
scribe marks

Period marks. Note the crossed
scribe marks on the stretcher made
by the original maker and used

to lay out the arc of the tenon
shoulder.
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user refiled the blade, he focused the
file on the leading edge of each tooth,
which would explain why the rake was
so high. The teeth have a heavy set: 6
thousandths on each side.

For thefollowing reasons, this bow-
saw was probably made by a user. First,
manufacturers often stamped their
work but this saw has no stamp on the
body.Second, the curvature of thearms
is exuberant. In commercial bowsaws,
the handle, the mortise shoulders and
the finial are usually in a line, which
allowsall of the joineryand the holes to
be cut from straight and square stock.
This particular bowsaw had to be par-
tially shapedinordertogetaccesstothe
joinery surfaces for drilling the holes
and cutting the mortise. And third,
the degree of shaping of the bowsaw
arms and stretcher is quite refined and
required a lot of handwork - which
would likely not have been economi-
calin production.

Gather Your Materials

| generally cut my blades from band
saw blades but you can find 15" 9 ppi
pinless blades (note that these are only
144" hole to hole) at traditionalwood
worker.com.

I bought this project’s Turkish box-
wood as a log from Tropical Exotic
Hardwoods. The quartersawn Euro-
pean steamed beech was purchased by
special order through alocal dealer.

You'llalso need two taperreamers. |
recommend the Brown and Sharp No.
2 taper (2" perfoot).

The tapered brass hardware for the
handles is copied from the Howarth
design and machined to my specifica-
tions.It'savailable atedwardsmountain
woodworks.com.

Imade extensive photographs, draw-
ings and measurements of the original
saw and of the brass pinsin particular. |
then made templatesforlaying outthe
arms and the stretcher. The schematics
of these are on the facing page.

Cut your pieces to the dimensions
on the cut list at right (these are the
dimensions that the stock needs to be
prior to shaping).

Handles
Anytight, straight-grained wood would
be suitable for handles, but boxwood
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Pin hole. Drill a 32" hole in one end of each
handle blank.

Ream. Before turning each handle toiits final
dimensions, use a hand reamer to ream the
holes so that the brass pin is just shy of fully
seating.

is often used. | cut my boxwood log to
length and cut the handle blanks from
thelogjust shy of the pith. Drillone end
of the blanks to 932" (the small diameter
of the brass pins).

While the blanks are in the rough,
reamthe holes usingahand reameruntil
thepinsarejustshy of seatingcompletely.
Turn the handles to their final dimen-
sions. The handles are then carefully
reamed for the final snug fit of the pin.
Coatthepinswith hideglueandtapthem
into place.Because the holein the small
handleis so much shorter than in the
longhandle, tworeamers willbe needed,
one cutto length for the small handle.

Arms

Onmostbowsaws, theinsideface of the
armatthe handle hole, the mortise and
the finial are all in a line. This makes
it easy to lay out and cut the holes and
joinery on square stock, then to shape
the arm afterward.

Butonthis bowsaw, the curvature of
thearmis so exuberantthat thefinial is
wellin front of the mortise. Therefore,
the arm needs to be partially shaped
before the joinery is done. | used per-
fectly quartersawn beech fortheframe

but many other options are possible.

The weakest partofthearmisatthe
finial, so orient the template to give the
longest grain in this region. Saw two
parallel cuts to define thefrontand back
of the arms as much as possible. Plane
and spokeshave these two surfacesflat
and square.

linserted a 3/8"-thick spline into a
¥4"-deep slotinto the end of each arm,
atrightanglestotheface ofthearm.The

Spline. While the tool | was copying didn’t
have this spline, ladded it to reinforce the
tapered hole for the handle.

Bowsaw
NO.  ITEM DIMENSIONS (INCHES) MATERIAL COMMENTS
T w L
X 2 Arms 3/4 5 14 Beech* Quartersawn
1 Stretcher 3/4 14 16%/4 Beech* Quartersawn
1 Toggle 3 3/4 53/4 Beech* Quartersawn
1 Whorl /g 14 338 Beech* Quartersawn
R 2 Handles 14 14 4-6 Boxwood**

*Orhickory, ash, maple or other straight-grained hardwood

**QOrebony, dogwood or other hardwood
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original bowsaw does not have sucha
spline, but | have often seen these on
other examples of the tool. The spline
ends just below the handle hole and
functions to prevent the handle from
splitting under the force of the taper
from the pins.

The handle hole is drilled from
both faces of the arm to ensure that it
issquare to the handle. Scribe the mid-
linefrom both cheeks, then scribealine
1"up fromthe bottom.Clamp the stock
in a vise flush with the bench surface,
and drill the hole with a %32" bit, using a
square to help keep the drill vertical.

When reaming for the handle, the
goalis to seat the handle so that it is
locked in by the taperand not by abut-
ting the arm. This is a trial-and-error
process until the gap betweenthearm
andthe handleis /8" to V4" If you taper
toofar, you cantakeafew shavingsfrom
the outside face of the arm until the
handle seats properly. You will correct
for this when you make the stretcher.

Themortiseisas wideasthe stretcher
(1/4"), with shoulders only on the
cheeks. Eventually the mortise cheeks
arecuttoanarc, butfornowtheyareleft
straight. The dimensions of the mortise
are *A6" wide and 4" deep. | chopped
this with a sash mortise chisel.

Shapethe Arm

Thearmis shaped from three perspec-
tives: the face profile (laid out with the
template), thelongedgeview (tolay out
anarrow waist between the handleand
the mortise,and ataper up to thefinial)
and, finally, by rounding the outside
edges to half-circle profiles.

Thefirst shaping can be doneeither
by cutting along the layout line with
a coping saw or a bowsaw, or alterna-
tively cutting to the profile line with a
series of closely spaced crosscuts, then
chopping out the waste with a chisel.
lused both methods and they tookme
exactly the same amount of time. In
either case, rasp the blanks to the final
profile. At this point, draw a centerline
completelyaround the arm stock, then
lay out the waist and the taper profiles
symmetrically.

Shape the waist profile first, then cut
thetapers. Thetaperis not straight, but
ratherfatnearthe mortise, then curving
to about 33" thick at the finial. Clamp
the arm almost horizontally in a vise,
and supportinunderneath withablock
to hold the finial up a bit.

Shape the curve with a spokeshave.
The transitions from curved surfaces
toflat surfaces (at the mortise and the
handle hole) should be crisp and square
tothe profile and meetat the corners of
each edge. Definethese shoulders with
careful rasp and shallow gouge work.

The last shaping step is to round
over the long edges of the arms. On
theinside long edges, taper the round-
ing down from the finial and along the
waist of the lower arm to end at points
atthe shoulders. Use a spokeshave to
round the profile through the shoul-
dersalongthewholelength ofthearm
alongtheoutsideedgesofthearms.The
effect will be for the shoulder arrises to
curve up and down from the mortise
areain gentle arcs. At the finial, carve
theroundingto giveapleasing neckat
the bottom of the whorl.

.
e,
S =

Shape the arms. You can cut the shape with a coping saw or bowsaw, or make a series of crosscuts

and chop the waste with a chisel.

48 & POPULAR WOODWORKING MAGAZINE November 2011

Size the Stretcher

The stretcher length is dependent on
thelength of the blade to be used (hole
to hole), plus how far the handle pins
extend through thearms.Both of these
willdepend onhowthe blade was made
and how the arms were shaped and
reamed. To get an accurate measure-
ment, assemble the handlesinthearms
andinsertthe bladesintothe brass pins.
Measure the distance from the inside
face of eacharm.This will bethelength
of the stretcher measured from the bot-
tom of the arc of the two tenon shoul-
ders. In addition, allow for the height
of the arc (approximately /4"), plus the
length of the tenons (approximately
1/2"). This accounts for an additional
12" of stock length.

CuttheTenons
The mortise-and-tenonjoints where the
stretcher meets the arms are meant to
rotate to account for slight variationsin
theeffective bladelengthatthe handles,
as the handles wear in and seat over
time. The tenon shoulders are curved
with an arc (a 24" diameter) over the
full width of the stretcher material and
thisarc matchesthearccutonthe mor-
tise cheeks.
Thetenonsaretaperedandrounded
attheendstogive playinthejoint.The
cheekfaces ofthe mortiseand thetenon
shouldbe snug, however.lcutatemplate
tomatchthewidth of the stretcher stock
(1/4") and shaped inside and outside
arcsatboth ends.lusedthistemplateto

Play. The ends of the stretcher are rounded to
allow alittle play in the joint. You can lay out
the curve from the template or set a pair of
dividers or compass to scribe the curve.

lay outthe arcs on the tenon shoulders
andonthemortise cheeks sotheywould
match. Analternative method (one that
the original maker used) is to define the
arc on the stretcher using a divider set
to the radius of the circle. The maker
found the midpointon the stretcher by
scribinga curve from each cornerofthe
tenon shoulder, then used this midpoint
toscribethearcacrossthe width of the
stretcher. Lay out the tenons as 16"
thickand 2" long at eitherend. Lay out
asecondtenon shoulderat ¥4".Cutthe
tenonstothefirstshoulder.Lay outthe
arcusing the template or dividers setto
the second shoulder. Chop the curved
shoulder profile with vertical cuts using
abench chisel. Taperthetwolongedges
ofthetenonsandknockoffthe corners
ofthe ends of the tenons.

CuttheToggle Mortise

Themortiseis centered onthelongedge
of the top of the stretcher. This mortise
ismeantonlyto catch the toggle of the
windlass. The mortise measures 16"
by 12" and is approximately 2" deep.
Note thatthe tenononthetoggleisonly
932" long.

Shape the Stretcher
Thestretcherisshapedinmuchthesame
way as thearms. Thereis a straight, flat
areaateachendofthe stretcherapproxi-
mately 2"in length where the tenons
begin, and an area of about 1’2" in the
centerforthe mortise.Each of these ele-
mentsis defined by crisp shoulders. The
areabetweenthese elementsisshaped
in two dimensions to give it a waist. |
cut these waist profiles using both the
coping saw and the crosscut methods,
rough shaping with rasps and defining
the shoulders with gouges.

Make the Windlass
The windlass has two parts: the toggle
and the whorl.

The string whorl has a central
through-mortise. Lay out the whorl
on square stock. Draw centerlines
and carry these around on both faces.
Centerthe mortise onthese centerlines
usingamortise gaugeand onelongand
oneshortreference edge of thestock.In
this manner, you can chop the /2" long,
%A6"-wide mortise accurately from both
faces using a bench chisel.

Whorl. To lay out and cut the mortise on

the whorl, start with square stock and draw
centerlines on both faces, then use a gauge to
define the mortise on both faces, and chopin
from both sides with your chisel.

Groove. To cut the groove on the whorl that
holds the string in place, use an 11-sweep 10
mm gouge to define the depth, then switch to
an 8-sweep 11 mm gouge to shape the curve
up the groove’s sides.

Once the mortise is cut, lay out fair
curves using the centerlines as a refer-
ence. The whorlis cut to shape with a
coping saw, then rasped smooth.

To cut the groove, first lay out 16"
wide marks on all edges. Clamp the
whorlinaviseand usean 11-sweep 10
mm gutter gouge to define the depth of
thesslot, then shapethe curve up tothe
edges with an 8-sweep 10 mm gouge.
Refine the groove with a round rasp
and sandpaper.

The toggle is designed so that the
shoulder-to-shoulderlength between
tenons s just a bit longer than the dis-
tance between the top of the stretcher
and the bottom of the whorl when the
toggleisin place.So, the tension of the
string pushes the two toggle tenons
snugly into their respective mortises.
The tenon through the whorl is fairly
snugand protrudes through the whorl.
Thetenoninto thestretcheris relatively
loose (approximately /32" shy in both
dimensions).

Lay outthetoggletenons withamor-
tise gauge, then cut them with abench
chisel (because so little material has
to be removed). Shape the waist, start-
ingapproximately 33" from each tenon
shoulder. Because the cuts are so shal-
low, use arasp for this step.

The Finishing Steps

The period bowsaw | copied for this
build appears to have been stained
- although this could be patina from
age.ldecided tosand my bowsaw parts
up to #220 grit. | then applied three
coats of shellac, and followed that by
buffing with #0000 steel wool, then

topped it with a final coat of wax.

The final task is to string the saw.
| used a heavy cotton twine, but jute
would work, too. | tied one end with a
loop, thenwound the string around the
finials three full times. On the fourth
course, | cut the string off halfway
around thenwovetheendthroughthe
three strings on one side.

Now insert the toggle and whorl
betweenthetwogroupsofthreestrands
and turn the windlass until the blade
is tight. The blade should have a sharp
pitch when plucked, but not be over-
tight (this is a matter of feel and, ulti-
mately, of performance).

When the saw is not in use, release
the windlass a turn or two so that the
tension is off the blade but the saw
pieces remain together. Pam

Billworks and teaches woodworking classesin his
workshop at the base of Edwards Mountainin
ChapelHill,N.C.
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Forlinks to all these online extras, go to:
» popularwoodworking.com/nov11

vIDEO: Bill has been arepeat guest on
Roy Underhill’s PBS show “The Wood-
wright's Shop.”

BLOG: Read more about James Howarth
and see his trade card.

weB SITE: Find out about the Mid-West
Tool Collectors Association —the
world’s largest organization of its type.
INOUR STORE: “Understand and Use a
Bowsaw,” from October 2010.

Our products are available online at:
» ShopWoodworking.com
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