Timber For the Wheelwright
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The hub of the wheel was invariably made of elm, although
poor quality ones were at times made of oak or ash.
Elm
was chosen due to its resistance to splitting, this being
caused by its twisted grain.
This made it particularly
suitable for hubs, as these had to be able to withstand
Elm
heavy hammering when the spokes were driven home.
was, unlike most common timbers, mainly a farm lands tree
with little being grown in plantations.
It was due also
then to this wide distribution throughout Britain that it
was used by wheelwrights.
Ash is a tough and elastic wood but does not stand
exposure to the elements well. Ash was used for felloes,
It was also lighter than
shafts and frames of wagons.
oak.
Spokes were made of oak or hickory. It is noted in 'The
Wheelwright's
Trade'
(John Thompson 1983) that the
Westyres firm in Sydney supplied wheels with naves of
ironbark and felloes of blue gum.
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Types of Wheels.-There are several typc.c; of wheels in
use for vehicles of every description, some wheels being made of
wood and others of metal. The various methods of constructing
the latter do not concern the woodworker, as their manufacture
is a branch of engineering; hence, only wooden wheels will be
dealt with in this Section. The type of wheel that is most willcly
used is known as L11c plain E11glisl, pattem, which is suitable for
vehicles ol all classes, from the lightest to the heaviest. The
JVamer wheel, the Star wheel, and lhe Sarven wheel arc modi11ca
tions of the English pattern, and arc used only for vehicles
carrying light loads. What arc termed artillery wheels were
originally used for gun carriages and army transport wagons
only ; these wheels are now used extensively for motor cars
also, as well as for heavy commercial vehicles.

Parts of Wheel.-A plain English-pallcrn wheel is illus
tratccl in Fig. 1, the various parts of whirl1 it is composed being
the hub a, which is also called the sloe!. or nave; Lile spokes b ;
and the felloes c. The hub is made of oak or elm, the spokes of
oak or hickory, and the fclloes of ash. The latter form the rim
o( the wheel and arc bound together by a tired of wrought iron or
steel. An iron hoop e, generally known as a stock hoop, is fHtcd
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the outer end, or ,wse, of lhc hub, a similar hoop being
filled on lhc inner or back encl of tl1c
huh. The spokes arc filled into the
hnh with rcclangular tenons, ancl the
011ter ends arc f1ttccl into llH· fl'lloC's
witlt cylindrical lcn o ns w h ich arc
known ;Ls tangs. The whcclmakcr is
responsible for Lhc construction of tltc
w heel so far as the woodwork is con
cerned, but the tires and stock hoops
arc usually pul on by the blacksmilh.

Preparing the Hub.-/\ pcrspcc
livc view of the hub, as il is received
by lhc wheel.maker, is shown in Fig. 2 (a).
l'IC. I
The gauge lines a, a', and b, b', indicate
the ends of lhe mortises
inlo which the spokes arc
tit ted. There is a hole c,
about l�- inches in diam
eter, through the centre of
the hub ; this hole is sub
sequently rcborccl to suit
the axle bu,h. The front
end d and the back end e
arc turned clown to receive
(11)
the stock ho ops. The
appearance of the huh,
when it has been n1orliscd
lo recci vc tl 1c spokes, is
shown in (Ii), in which it
C
will he seen that lhc spokes
arc not in line with each
other, but arc staggered.
The /rant spohes fit into
the rnorlises 11" ; lhosc
(b)
Fie. �
filled into b", which a.re
nearest lo the l>ody, arc termed Ilic b11c/, s/>olu:s.
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The number of spokes in each wheel varies frolll 10 to l(i,
by even numbers, according to lhe si7-C of lhc wheel : lhe mor
tises arc marked oil in llic
following manner. The c:cn
lres of all ll1c ll\orlisrs arc
lirsl set out 011 lhc front
gauge l i n e, marke d II in
Fig. 2 (a), an<l the sides of
the tenons are marked on
each side of the ccn trc lines.
The hub is next clamped
down, as shown in Fig. 3, on
a plate a having a level sur
face, and lhc mortises then
marked off with a set-square b.
Light stock hoops should now
r-,c. 3
be filled lcrnporarily on the
front and back of the hub, lo prevent the latter from splittin�
while lhc mortises arc being cut. The hole in the centre is
also plugged up at the front end and the centre then marked
011 the plug.
Construction of Wheel Horse.-Thc hub is next damped
down on a wheel horse, such as shown in Fig. L This is a
·
trestle in which the
f
; Ji
distance between the
�
Ii 0 '<..,.J'
- :�-;::.:::;;""
sides a can be ad
justed to suit the
length of the hub Ii.
Tlit� ends c :m� fixed
in lo one of tl 1c sides
and pass thro ugh
mortises in the olhcr
side, where they arc
secured by the bolts d.
r-m 4
The ends of the hub
rcsl i11 hollows cul in the sides as al c. and the hub is hdcl
clown by iron slraps /, which fit over the ll'mporary stod, hoops
1

and arc secured by bolts g. This clev·icc holds tlie huh lirmly
whj\e the mortises arc being cul.
Dished Wheels.-ft is customary to 1'1t Lia: spokes of an
English-pattern wheel in such a way that llwir n11ter rnds incli1w
toward the front of the hub, thus forming what is tcnncd a
dished wheel. The amount of dish, or i11clin:tlio11, usually given
is about ½ inch for the front spokes; the back spokes arc inclined
still more, so as to bring the outer ends of all the spokes in line
with each other. ]n some cases the fronl spokes arc 1'1xcd al
right angles to the centre line of the hub, and only tl,c · hack
spokes arc dished. v\l hichever method is adopted, the mortises
in the hub nrnst be cut so as to give the spokes the required
inclination.
Design of Spokcs.-The hcsl spokes arc made from cleft
wood; that is, they arc split from sclcdcd
straight-grained logs and a1c rouglily cln:sscd
to shape willi an axe:. Saw11 spokes generally
have a certain amount of cross-grain in them.
and pieces are liable to break off when the
spokes arc driven into the l_iub. The spokes
are first squared up and the shoulders and
tenons marked and cul. after which 1hc
spokes arc dressed off to shape, as shown in
Fig. 5, in which (a) is a fronl view and (b) a
side view; the shape of 1l1e spoke in seclion is
shown at a. The ll'non 1, n1ust lit tightly in
the 111urlise from fronl lo back, and Lo ensure
this the tenon is made � inch llillTOwtr al
the
bottom than at the shoulder; the taper
I>
is formed on the back only, at c, the mortise
(a)
(�)
in the hub being made tl1e same si7.e :1s the
FIG. 6
bottom of the tenon. The tcno11 n111sl 111Jl 1"1l
too tightly sidewise, or it will have a tendency lo split illl' IH1h.
C,

8. Wheeler's Jarvis.- -For shapin� spokes of a special dl..'sign,
or for use where machine-made spokes arc 11ol available, a lool
similar to that shown in Fig. G is employed. This tool is used

in the s:une way as a spokeshave, lhe cutler a being fitted as in
a plane and sen1red with a wcclge b. The face c is hollowed out
at dghl angles lo the lt:u1dles, the cutter being f..'1·0111Hl to
the s.une curvature. -To prcvrnl unequal or excessive wear lhe
face is covered with iron or gunmetal. The tool is generally
knDwn in the trade as a
wheeler's jarvis.
Mortising the Hub.
fn 11101lising the hub, as
much wood as possible
Frc. O
sl1uulei be removed by
boring out with a bit lhat is only slightly smaller than lhe
thickness of lhe tenon. The front mortises a, Fig. 7, !ihould be
1>01 eel fi1-..;l, and then those al the back, b; lhe boring brace
should be inclined so lhal the holes run toward each other al
the l>oltom, as shown dotkJ at c. The su1vlus wood is now
cul away with a chi.;<!l, and the mortises pared roughly to size.
Use of Wheel Stick.-"fhe method of obtaining the correct
inclination of the spokes is illustrated in Fig. 8. A wheel stick a
is secured lo lhe face of the hub by means of a coach screw b,
whil'li itself is screwed into a plug in tl1e centre of the hub. A
pin c, of squ,lre steel, pointed al the encl, passL-s lltnrngh a hole
in the wheel slick, al a
height corresponding lo that
- · ... of the shoulder on the outer
end of the spoke. This pin
is adjusted so that its point
will just touch the spoke
when the l:tller h� the cor
rect inclination ; a wooden
wcdg-e d secures the pin in
this position. The front ends
1•10. 7
of the 1110rtis1:� for 1111· front
spokes arc now p,ln•cl down. anti arc llwn tested for accur acy hy
means of a slrai({hted ({c c; this is l1eld lightly against tl1c end of
lhl' 1111,1 Lise by a d1isd or S11111c other sharp tool, as show11 in the
illustr:ltion. When the face of the straightcclge just touches
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the point o( lhe pin, Lhc hub is turned round so :Ls to hri 11 g
another front mortise on lop. and Lhis is Lrealcd in I l i t' <;;u 11e
manner, the wheel stick being again brought inlo a vertical
positio11 for tl1c purpose. After the f rnnl
1
mortises have been clcall willi, the back
•,!.. __c
n 1orliscs arc p:trecl i 1 1 the s:u ne way, ll i e
s:unc slrai i;htc:dgt: i>ci11i; again llS('d ;
but in this case there will be more in
clination, as shown by the dolled 011!
line /. The end of lhc str:tightcdgc
that is pul i11tu ll1c mortise is tapered,
b
as shown.
(I

Paring Mortises to Template.
\.Vhen the front cncls of all the 111url iscs
have been pared down, a thin wooclcn
Lcmpl:ttc is matlc fron1 Lhc Lenon of Lhc
spokes; Lit is template should be .' ir inch
narrower lha11 !he leno11. The hack
ends of all the mortises arc l11c11 parcll
l',c. 8
down until this lc111plale just f1ls in.
The next opcr:tlion consists in p:tring down Lile sides of the f rnnl
mortises and driving in the (ronl spokes, lhe back spokes u l 'ing
lhcn fitted in lhe same manner. If Lile mortises have been
pared out correctly, the face of each spoke will Louch the point
o( lhe pin c, Fig. 8. The latter can now
be driven a lilllc farther through, so lhat
il will acl as a scriber ancl mark llte
position of lhc shoulclcr on e:tch spoke.
Marking Off the Shoulders.-The
shoulders al lhc ouler ends of the spok 2s
''
''
arc marked orf at right angles lo the
:' ';
face o( the wheel slick, and for lhis
1 �..... - .. � ........ ___ ) ....... , ' ..
pu111ose a special wo o de n tcmplal,c,
similar to that shown in Fig. 9, is re
Fie. 0
quired. The faces a and b arc al
right angles lo c, and a recess, or groove, d is gouged oul of
one side to fit over the spoke. The template is held with lhc
1

o
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f;Lce c againsl lhe wheel stick and wilh the groove d against one
side of lhe spoke, lhe face a being level with the shoulder mark
pre,·iously made on lhe fron l of lhe
spoke by lhe pin in lhe wheel slick.
The slluukh:r is scribed 011 one side
uf the spoke frum fronl Lu bad,;
the lcmpl:Lle is then turned over
with l11e face b upperrnosl, so that
lhc shoulder can be scribed on lhe
a
ollter side of lhe spoke.
Marking Off the Tangs.-The
method of marking off lhc lungs is
illuslr,Lled in Fig. LO, which shows a
spoke a driven into the hub b.
First, tile appro:d111ale position of
tlH� Lani-( i:-i 111ark1:d 011 the shoulder
Fu;. 111
li 1H : r ; l 111·11 ll pit·t:c of board d of
.
l11e n·q1iired widtl 1 and having par:.i.llcl edges, is held ;Lgainst tile
face of the stick c, while a line is scribed at/
from the shoulder line lo the lop of the spoke.
AnulhL·r line ,;, rcpn•st·nting tl,c l>ack of tl,e
tang, is scribed in tl,c same 111,u111cr; when
all the spokes have been thus marked, the
,,,J
-''···--"- work uf eutling and rounding lltc tangs can
be prqcee<led with.
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Cutting the Tangs.-The whc-cl stick
can now L,e rc111oved, and the spokes cul tu
ll1e required length with a tenon saw; the
ends of the lan�s arc then n,arked on each
,1 - � 1---·"-i't spoke with a pair of comp,LSses, as illustrated
in Fig. 11 (a), which shows the end of the
spoke with lhe outline of lhe Ian� a 111arked
0 11 it. The centre of the tang is not rni11cick11t
will, llte centre of the spoke, lhe fronl uf the
(/;)
lang 11su,dly bein g from : lo � inch from the
F1< .. JI
front of tl1e spoke, according lo the size of
the wheel. The wood round the tang is removed by sawing

