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My invention relates to an improved meth-
od of making wire-spoked wheels, and has to
‘do, more particularly, with an ‘improved
method for making wire-epoked wheels of the

& demountable type customarily employed on

‘automobiles. :

The object of my invention is to provide a
method by which stronger wire-spoked
wheels may be made more cheaply and effi-

10 ciently ‘than by methods heretofore known

and used.

A further object of my invention is to pro-
vide a method of making wire-spoked wheels
which will permit of the use of duplex spokes

18 of high carbon steel which have been pre-

viously heat treated and tempered so as to fit
them for the tension strains to which ‘they
will be subjected in use.

A further object of my invention is to pro-

20 vide a method of making wire-spoked wheels

in which spokes-of duplex form may be quick-
ly and easily assembled with hub and rim
members. '

A further object of my invention is to pro-

2 vide a method of making cross-spoked wheels

in which the spoke anchoring and tensioning
operation is greatly facilitated and a more
resilient spoke construction is effected.

Further objects and objects relating to de-

30 tails and economies of manufacture will def-

initely appear from the-detailed description
to follow. In one instance, I'accomplish the
objects of my invention by the means de-
seribed in the following specification. My
33 invention is clearly defined and pointed out
in the appended claims. My method is illus-
trated diagrammatically in' the accompany-
ing drawings, forming a part of this specifi-
cation, in which: ’
40 Figure 1 s a sectional view through a por-
tion of an assembled wheel and hub show-
Ing the arrangement of the duplex spokes;
Fig, 2 is a stmilar sectional view through
a portion of the hub showing the retracted po-
sition of the spokes prior to cross bending;

- Fig. 8 is a sectional view through a por-
tion of the hub and rim showing the relative
position of the retracted spokes after being
cross benf; o ' :

Fig. 4 iz » similar sectional view showing

[
o

3
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the spokes with their intermediate portions
seated in the hub and their outer ends inserted
through the spoke holes inthe rim, and show-
ing the anchoring and tensioning dies mount-
ed about one of the spoke holes of the rim; -

Fig. 5 is a perspective view of one of the
spolkes;

Fig. 6 is a fragmentary perspective view of
a portion of the hub showing the lipped spoke
hele and the punching tool employed for its
formation; ‘

Fig. 7 is a fragmentary sectional view of a
similar portion of the hub, showing a por-
tion of the punching tool in the process of
forming the lipped spoke hole; and

Fig. § is a fragmentary sectional view of -
another form of my invention showing a
somewhat modified spoke and hub construc-
tion. :

In the drawings, the same reference nu-
merals refer to the same parts throughout the
several views. '

For many years, wire wheels were made
.using spokes having heads on the inner ends
‘thereof and screw threaded outer ends which
received nipples screwed on the spokes to
anchor and tension them. The spokes were
assembled by passing them through the
spoke holes in the hub until their outer ends
projected into the spoke holes in the rim,
and then applying the nipples from the outer
side of the mm and screwing them on the
outer ends of the spokes. * This method of
construction permitted the use of spokes of
high carbon steel, which had been suitably
heat treated, but was very slow and expen-
sive because each spoke had to be independ-
ently tensioned by screwing up the nipple
threaded - on the outer end thereof. This
meant that the tensioning of a wire wheel
was a matter of repeated trial and adjust-
ment which had to be done by expensive
manual labor. In recent years, many wire
wheels have been constructed in which the
screw threaded nipples were eliminated and
the outer ends of the spokes were upset, after
assembly of the wheel, to form heads en-
gaging thé outer face of the rim to anchor
the spokes in position. This required that
the spokes be made of low carbon steel and
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that they be not heat treated or tempered
before assembly, because they had to be soft
enough to permit upsetting to form heads.
Consequently, wheels so constructed are not

" as strong as they cught to be, since the

spokes are not of the sort best fitted for
taking the tension strains imposed upon
them m service. In my copending 2 ppuca—
tion, Serial No. 427.850, filed Febr chIV 10,

1930, I h wc disclosed a method of making
wire-spoked wheels by which the advan-
tages of both types are attained. Briefly,

the method therein dizsclosed consists in em-
pleving spokes of heat treated high carben
steel which are me formed with heads at
both ends, each spoke having a large and
a smaller head The hub and rim members
are provided with spoke holes which are of
a size intermediate the large and small spoke
heads, so that the snolxe“ can he assembled
by passing them, small head firgt, through
the spoke holes in hub and rim. In pre-
ferred practice, the qpok"“ are passed Grst
through the hub and are brought to final
sosition with their Lroe heads seated in
the hub and their small heads extended
through the spoke holes in the rim. The
holes in the rim are surrounded by a flange
of excess metal, which is subsequently de-
pre%scd into the hole and against the heads
of the spokes to anchor and tension them. In
the method emploved for anchering and ten-
sioning the spokes, the present case is simi-
lar to my above mentioned a pplimtiom'
In general, my present inventicon consists
in forming spaced spoke holes in a hub
member, and also forming duplex spokes,
each having a pair of substantially par rallel
spoke legs ]omed at their inner ends bV an
intermediate portion and terminated at their
outer ends in enlargements io fOrm the spoke
heads. The spoke legs are then passed out-
wardly throngh the spoke holes in the hub,
but are not fully extended thercthrough. In
this retracted position, the spoke legs are
bent into suitable crossed relation with each
other. A rim member, having countersunk
spolre holes bounded by mmrdlv extending
flanges, is umn placed about the hub and re-
wactcd spo g, the holes of the rim belig in
alinement with the ends of the cross-bent
u‘poke legs. The spokes are then forced ouk-
an’(hv the heads paf;smo through the spoke
holes of the rim ‘and the intermediate por-
tions of the duplex spoke members straddiing
and seating aaamst the interior of the hub
intermediate the spoke holes. In this ex-
tended position, the metal of the flanges sur-
rounding the spole holes of the rim is s forced
uwardlv arrawnst the heads, contracting the
spolte holes “and - anchoring and tﬂnnomno
the spoke inserted therein.
Referring to the drawing, and more par-
ticularly to Figs. 2 and 3, 1 provide a hub

5 10 with rowlons 11 and 12, in which spoke
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holes 13 and inwardly extending lips 14 are
formed. The arrangement of the lips is such
ot the holes are paired, the lips being
formed in the hub material intermediate the
paired holes. The holes and lips may be
formed in a single operation bV the nse of 2
shoulderes punch 15 of the type disclosed
in Figs. 6 and 7. T also provide a rim 16
with countersunk holes 17 bounded by in-
wardly extending ﬂm.qe@ 18. The rim is
made of low carbon steel. so that the flanges
18 can be easily defor med or refashioned by
means of dies. T also form a plurality of
snoke members 19, as in Fig. 5, each being
of duplex form having a pair "of substan-
tially parallel spoke leqs 20 terminating in
enlarged heads 21, which are slightly smaller
in size than the spoke holes in hub and rim.
As is shown. the spoke legs are preferably
bent adjacent the heads to provide for bet-
ter scating and greater resiliency when as-
sembled in o wheel. The inner end of the
duplex spoke member is provided with bight
portions 22 Wblch are joined by the interme-
diate portion 23, which parts are of such di-
mensions as fo be snugly seatable against
the inner surface of the hub intermediate
the spoke holes.
T~1e assembly operations are shown at
os 2.3, and 4, and are as follows. A hub
of the tyre described, having spoke holes
d hps. is provided. The legs of the du-
qpo]\e members are passed outwardly
hrough the spoke holes of the hub, the legs
amb duplex spoke member extending
ough a pair of holes. Thse spole legs ave
Poi Luhallv extended through the holes for
their entire length, but are held scmewhat
retracted, as shown at Fig. 2. For insuring
uniform location of the bend in the several
spokes, it is preferable to provide some sort
of hacking element or form to which the in-

=~

r‘
1

tfn mediste poi tion 28 of the spokes may be
l'ewacted. I then cross-bend the legs of the

spokes aga,inst the lip portions 14 of the hub,
by means of bending:{ dies 24, As is obvious.
one, a pair, one series, or the entire set of
the spokes may be bent in one opo**n» ion, this
beinu; dependent purely uron the design of

e bending apparvatus employed. After the
Iﬂenﬂ*n'r has been ccomphsheu, and with the
spokes “still in retracted position, the rim 16
1s placed about the bub and the .nok@s are ex-
tended until ﬂﬁe heads pass through the spoke
holes of the rim. as shown in Fig, 4. Tn this
rosition, the bight portions 22 and the intev-
mediate portions 93 of the spoles will he
seated and engaged with the lips 14 and the
inner surf‘lce “of the hub HlfOT'IDGzH’lfG the
pairs of lips. T then press ontwardly the
metal of the rim flanges 18 %111‘1'(\uwhnff the
spoke holes 17, into engagement with the
‘mo]xe heads 21, thus ‘UlChO]‘l“” and tension-
ing the spokes at the same time. This may
be accomphshed by suitable dies 25 engaging
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the inner face of ‘the rim, which dies may be
pressed- outwardly -against the spolke hole
flanges of the rim by a suitable mechanism,
noot shewn, acting 1 the direction of the ar-
rows shown in Fig. 4. - During thisoperation,
4 block 26 ig preferably applied %o the euter
face of the riny, so as to hold it true to cir-
camierential shape and size and prevent it
from being distorted by the pressure applied
through dies 25. The rim should be held
under shight cormapression during the process
of forcing the metal of the rimn against the
spoke heads so that, whein the block 26 is
released, the rim will tend to expand shight-
ly. . Of course, the rim should nct be com-
Fressed beyond its elastic limit, but should
be compressed slightly within the elastic
limit, so a5 to get a better tensioning eflect
when it expands, after the spokes have been
anchored in place and the fixture which en-
gages the outer face of the rim has been re-
meved. The diss 25 exert pressure radially
outward to press the metal 18 of the rim
against the heads of the spokes, forming de-
pressions in whiely they are seated and-an-
chored, and alse putting the spokes under
tension. This Is also an important feature,
since in a wire-spoked wheel the srokes act
in tengion and should be initially fensionad
in the assembly of the wheel.

At Fig. 8 T have shown a similar bt some-
what modified form of hab and spoke, em-
bodying features of my invention. In this
form, the hub lips 14¢ extend outwardly and
the spolte member is made without bight pot-
tions, thus somewhat simplifying ths spoke
construction. However, the additional re-
siliency imparted to a wheel by reason of the
bight construction, in general, justifies the
slight ~additional expense invelved in its
Further, the bights and in-
turned lips afford improved' anchorage at
the htb and a generally sturdier constrite-
tion.

Tt will be observed that I have provided
an improved method by which wire-spoled
wheels of greater strength and resiliency may
be made quickly and easily. By the use of
my duplex spokes, the numnber of parts to be
assembled is reduced to substantially one-hal{
the number formerly involved, and a stronger
and simpler spoke-anchorage is provided at
the hub. By forming the spokes with bight
portions, a wheel of much greater resiliency
is made possible and, through the coaction of
the bights with lips formed adjacent the
spoke holes of the hub, a superior bearing for
the inner end of the spoke is provided. The
lip construction also facilitates the bending
of theé spoke leg directly in the spoke hole
without injury to éither spoke or hub By
cross bending the spokes while partially re-
tracted, assembly with the holesof the rim is

made possible. Faither, by finally locating

the bends at a point well away from the hub,

3

a wheel of improved resiliency and strength
is obtained and wearing strains are not placed
directly upon the edges of the spoke holes.
While all these advantages are inherent to
my preferred embodiment disclosed, it is ob-
vious that my invention is not limited solely
thereto. My inventive concept may be vari-
cusly embodied in numerous forms having
several or all of tlie advantageous Teatures
enumerated. In this connection, it should
be noted that, while the lips adjacent, the hub
spoke holes are of great advantage, the in-
invention is not essentially so Hmited. Simi-
larly, the bending of the spokes into cross
form is not a vital limitation, since the spoke
legs could be bent apart to take the torsional
strains, or in certain types of wheels, could
be extended directly to the rim. Likewise,
as in ‘the modified form shown, the bight por-
tions, though of advantage in respect to spoke
anchorage and resiliency, may be omuitted
for the sake of cheaper construction.  Simi-
larly, other methods and means of anchoring
and tensioning the spolkes may be substituted
for ‘these disclosed. 1 am also aware that
nurnerous other variations from the disclosed
embodiment may be made, without departing
from the spirit of my inivention. I, therefore,
claim my invention broadly, as indicated by
the appended claims.

What I claim is:

1. The method of making a wire-spoked
wheel which comprises forming spole holes
in Hub and rim members, passing the legs of
duplex spolke members, -having enlarged
heads, radially cutwardly through the spoke
holes in the hub member, and' cutwardly
through spoke holes inn the Tim member, and
pressing the metal of the rim surrounding
the 'spole hioles into-contact with the heads
to anchor and tension said spokes.

2. The method of making a wire-spoked
wheel which cemprises forming spoke holes
in hith and »im members, passing the legs of
duplex spoke members, having enlarged
heads, radially outwardly through the spoke
holes in the hub member, crossing the sazid

legs, passing the heads through the spoke

holes in the rim member, and pressihg the
metal of the rim surrounding the spoke holes
into contact with the heads to anchor and
tension said spokes.

3. The method of making a wiresspcked
wheel, comprising the formation of speke
lieles i hub and rim mermbers; assembling
therewith duplex spoke members, each hav-
ing substantially parallel spoke legs termi-
nating at their outer ends in enlarged heads,
by passing the legs of the spoke members
outwardly through the spoke holes in the
hub member, bending each leg at a point
near,-but spaced from its inner end, then in-
serting the heads through spoke holes in the
rim, anid pressing the metal of the rim sur-

rounding the spoke holeés into contact with -
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Jle heads to anchor and tension said S])Ol\w)
The method of making & wire-spoked
whec comprising the formation of onl\e
holes in hub and rim members , assembling
therewith duplex spoke members, each hav-
ing sulm(antuzﬂy p,ua lel spoke 1ef termi-
nating at their outer ends in enlar m\d h uds,
by passing the said legs outwardly thro
the spoke holes in the hub member, benc 1
each spol’e leg at a point near, but QPFICLJ.
from, its inner end to effect crossing of the
legs of cach spoke member, iPSvltiH” the
heads through spoke holes in the rim, and
pressing the metal of the rim surrounding
the spoke holes into contact with the heads
to anchor and tension said spokes.

5. The method of mang a wire-spoked
Whecl comprising the formation of spoke
holes In hub and rim members, assembling
therewith duplex spoke members, each hav-
ing substantially parallel spoke legs termi-
nating at theh outer ends in enlar ed \efldsﬂ
by passing the major portion of each spok
leg outwardly thlouon a spoke hole in the
hub member, benchno each spoke leg in its
spoke hole, e\Lendmd the spoles into final
position with their intermediate pod:mnc
seated on the hub and their heads extended
through the spoke holes in the rim, and press-
ing the metal of the rim surrounding the
spoke holes into contact with the heads to
anchor and tension the spokes.

6. The method of making a wire-spoked
wheel, comprising the formation of spoke
holes in hub and rim members, assembling
therewith duplex spoke members, each hav-
ing substantially parallel spoke legs termi-
nating at their outer ends in enlarged heads,
by passing the major portion of each spoke
leg outwardly through a spoke hole in the
hub member, bending each spoke in its spoke
hole to effect crossing of the legs, extending
the spokes into final position with their in-
termediate portions seated against the hub,
and tlweu' heads extended throutrh the spoke
holes in the rim, and pressing the metal of
the rim surrounding the spoke holes into con-
tact with the heads to anchor and tension the
spokes.

7. The method of making a wire-spoked
wheel which comprises forming a plurality
of pairs of holes in a hub member, forming
an inwardly extending lip adjacent each
hole, said lips being located intermediate
the holes of each pair, forming duplex spoke
members, the spoke legs of which are joined
at their inner ends by an intermediate por-
tion, passing the leos of each spoke member
tn‘ouoh a pair of holes, seqtnm the inter-
medmte portions of the spoke members
against the lips and portions of the hub in-
termediate the lips, and anchoring the ter-
minal portions of the spokes to a rim member.

8. The method of making a wire-spoked
wheel which comprises forming a plurality

1,799,712

of pairs of spoke holes in a hub member,
forming a lip adjacent each hole, located in-
termediate the holes of a pair, assembling
therewith duple\ spoke members, each hav-
ing a pau‘ of substantially parallel spoke legs
]omeo at their inner ends by an intermediate
portion, by passing the major portion of
each qpoLe leg outwar dly through a spoke
hole in the hub member, bending each spo]\e
leg against the lip of 1 it spoke hole extend-
ing the spolkes into final position with their
intermediate pmt]ons seated against the lips
and the hub porticns intermediate the hpQ
and anchoring the terminal portions of the
spolkes to a rim member.

9. The method of making a wire-spoked
wheel which comprises forming a plurality
of pairs of spoke holes in a hub member,
forming an inwardly extending lip adj acent

each hole located infermediate the holos of a
pair, assembling therewith duplex spcke
membas mch hfwlncr a pﬂu of substantiaily
parallel spoke legs ]omed t their inner ends
by an intermediate ro1tlon by passing the
major portion of each spole leg> out\mmly
thOUf’h a spoke hole in the hub member,

bending each spoke leg against the lip of its
spol ze hole, extending the spokes into final
posmo'l with their intermediate portions
seated against the lips and the hub pmtions
intermedats the 1 ups, and anchoring the ter-
minal portions of the spokes to a rim mem-
ber.

10. The method of making a wire-spoked
whoeT which comprises forming a plurality
of pairs of spoke holes in a hub member,
'P()llnl'lf‘ an inwardly emevdmg lip adja
each hole, located intermediate the holes of a
pair, assembling therewith duplex spoke
members, each havmg a pair of Sub.i'mm]])
parallel spoke legs joined at their inner ends
by an intermediate reversely bent portion,
by passing the major portion of each spoke
leg outwardly through a spoke hole in the
hub member, bending each spoke leg against
the lip of its spoke hole, extending the spoles
into final position with their intermedinte
portions seated between and engaged with
pairs of hps, and anchoring the terminal por-
tions of the spokes to a rim member.

11. The method of making & wire-spoked
wheel which comprises {mmmg spoke holes
in a rim member, forming a plurality of pairs
of spoke holes it a hub member, formiu,q an
inwardly-extending lip adjacent each holc
thereof located intermediate the holes of a
pair, assembline with the hub duplex spoke
members, each having Qubctamm”“ parallel
spoke legs terminating at their cuter ends in
enlarged heads and joined at their inner gh 18
by an intermediate reversely bent portion, Ly
passing the major portion of each spolke leg
outwardly throungh a spoke hole in the hub
member, bending each spoke leg against the
lip of its spoke hole, extending the spoles into
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final position with their intermediate por-
tions seated between and engaged with pairs
of lips, and pressing the metal of the rim sur-
rounding the spoke holes into contact with
the heads to anchor and tension the spokes.

12. The method of making a wire-spoked
wheel which comprises forming a plurality
of pairs of spoke holes in a hub member,
forming a lip adjacent each hole located in-
termediate the holes of a pair, assembling
therewith duplex spoke members, each hav-
ing a pair of substantially parallel spoke legs
joined at their inner ends by an intermedi-
ate portion, by passing the major portion of
each spoke leg outwardly through a spoke
hole in the hub member, bending each spoke
leg against the lip of its spoke hole to effect
crossing of each pair of spoke legs, extending
the spoke legs into final position with the in-
termediate portions seated against the lips
and hub portions intermediate the lips; and
anchoring the terminal portions of the spokes
to a rim member.

13. The method of making a wire-spoked
wheel which comprises forming a plurality
of pairs of spoke holes in a hub member, form-
ing an inwardly extending lip adjacent each
hole located intermediate the holes of a pair,
assembling therewith duplex spoke mem-
bers, each having a pair of substantially
parallel spoke legs formed at their inner
ends with bight portions connected by an in-
termediate portion, by passing the major
portion of each spoke leg outwardly through
a spoke hole in the hub member, bending each
spoke leg against the lip of its spoke hole,
extending the spokeg into final position with
the bight portions engaging the lips and the
intermediate portions seated against the ad-
jacent hub portion intermediate the lips, and.
anchoring the terminal portions of the spokes
to a rim member.

14. The method of making wire-spoked
wheels comprising the formation of duplex
spoke members, each having a pair of spoke
legs with heads at the outer ends thereof
and an intermediate portion connecting the
inner ends thereof, forming spoke holes in
hub and rim members, passing the legs of
said spoke members cutwardly through the
spoke holes in hub and rim, and pressing. the
metal of the rim surrounding the spoke holes
therein against said heads to anchor and
tension said spoke members.

JAMES H. WAGENHORST.



