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(57) ABSTRACT 

An automatic spoked wheel building machine including a 
wheel rim and hub support structure arranged to clamp the 
rim and retain a spoked hub in position centrally of the rim 
whilst spokes are inserted in series in a succession of groups 
into receiving holes in the rim, the wheel rim and hub being in 
dexed to bring a hole in the wheel rim into alignment with a 
nipple retaining head supplied with nipples successively. 
There being adjacent the nipple retaining head a motor-driven 
screwdriver bit adapted to be advanced and retracted towards 
and away from the rim to collect a nipple during advance 
ment, locate it on the end of the spoke and screw it onto the 
spoke to a predetermined condition of tensioning of the spoke 
and then to retract whilst a successive spoke hole in the rim 
containing a spoke is brought to the nipple-receiving head to 
receive a nipple upon the next successive advancing move 
ment of the screwdriver bit. 

19 Claims, 9 Drawing Figures 
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WHEEL BUILDING MACHINE 

This invention concerns a machine for automatically build 
ing a spoked wheel. 
According to the invention a machine for automatically 

building a spoked wheel includes means for securing each of 
the wheel spokes in turn at the wheel rim and arranged so that 
the spokes are secured in position in a plurality of successive 
groups, the spokes of each group being secured at equal 
spacings around the wheel and successive groups being 
secured with different tensions therein, while maintaining the 
same tension in the spokes of each group. 
The invention will be described further with reference to 

the several figures of the accompanying drawings which show 
several forms of the invention by way of example only and in 
which: 

FIG. 1 and FIG. 1a show a perspective view of the machine 
in its entirety; 

FIG. 2 shows a perspective view, on an enlarged scale, of 
the spoke nipple-manipulating arrangement provided on the 
machine of FIG. 1; 
FIG. 3 shows a fragmentary cross section through part of 

the spoke-nipple manipulating arrangement of FIG. 2; 
FIG. 4 shows in part section a detail of one part of the 

machine; 
FIG. 5 shows in side elevation a detail of a further part of 

the machine; 
FIG. 6 is a scrap view of a part of the machine of FIG. 1 

showing a modification; 
FIG. 7 is an elevation, with parts broken away, showing a 

further modification; and 
FIG. 8 is a sectional view on the line VIII-VIII of FIG. 7. 
Referring to the drawings and firstly to FIG. 1 it will be seen 

that the machine generally comprises three parts, a control 
cabinet indicated at 10, a wheel rim supporting and manipu 
lating assembly indicated at 11 and a spoke-nipple manipulat 
ing arrangement indicated at 12. 
The wheel rim supporting and manipulating assembly com 

prises three guides 13, 14 and 15 adapted to engage with the 
periphery of a wheel rim R at angularly spaced locations to 
support the rim in a generally horizontal plane at a position 
spaced above a baseplate 16. The guide 15 is adapted for 
movement towards and away from the periphery of the rim R 
under the action of a double-acting pneumatic or hydraulic 
cylinder generally indicated at 17. The baseplate 16 supports a 
center shaft 18 which is floatingly mounted on bracket means 
19 and adapted to support a wheel hub H rotatably thereon in 
correct disposition with regard to a wheel rim held by the 
guides 13, 14 and 15. The guide 13 (see FIG. 5) is slidably 
mounted on a plate 13a located at the upper end of an arm 
13.b which carries a hydraulic or pneumatic cylinder 13c the 
ram of which is adapted to move the guide 13 upwardly or 
downwardly on the plate 13a to take account of the staggered 
disposition of the holes h in the wheel rim R. By means of this 
arrangement the wheel rim can be moved to ensure that a hole 
h can be lined up accurately with a nipple feed and positioning 
means 40 to be described below. If desired the guide 14 can be 
similarly mounted but in FIG. 1 a simple fixed guide is shown 
for convenience. Such a slidable guide 14 is used when the 
staggering of the holes h is relatively large but where the stag 
gering is small a fixed guide can of course be used, as also can 
a fixed guide 13 but a fixed guide 13 can only be used in the 
case in which there is no staggering of the holesh. 
An arm 20 carrying a headpiece 21 having an inwardly 

directed pin 22 secured thereto is provided and pivotally 
mounted on a stud 23 secured to a support bracket 24. The 
pin 22 is provided with a flattened end so that it will contact a 
hole h where the staggering of the holes is small (say one-six 
teenth inch). The pin 22 is spring-loaded by means of a spring 
22a located in a housing 22b (see FIG. 4) so that should it 
strike the wheel rim R before entering a hole h (for example if 
the holes in the rim were not accurately spaced) the spring will 
compress and thus prevent the full force of a pin arm actuating 
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2 
move the rim R against the clamping force of the cylinder 17. 
As the arm 20 is moved by cylinder 26 (as explained below) 
the pin will pick up the hole in the rim and move it to its cor 
rect position, i.e., in line with the nipple-feeding device ex 
plained below. The actuation of the cylinder 17 is explained 
below. In view of the ability to move the guide 14 the pin 22 
can be accurately located in the hole h even in the case in 
which the staggering of the holes is relatively large. 
The arm 20 is adapted to be pivoted about the stud 23 by 

means of a double-acting pneumatic or hydraulic cylinder 25 
to move the pin 22 from a position wherein it may engage with 
a spoke hole h in the wheel rim R to a position wherein it is 
outwardly spaced from the rim R. The arm 20 is also adapted 
for arcuate movement around the periphery of the rim under 
the action of a double-acting pneumatic or hydraulic cylinder 
26 which operates on the bracket 24. 
Mounted above the control cabinet 10 is a platform 30 

which is adapted to be reciprocated under the action of a dou 
ble-acting pneumatic or hydraulic cylinder 31 in a radial 
direction with respect to the periphery of a wheel rim R sup 
ported in the guides 13 to 15. Secured to the platform 30 is a 
motor 32 adapted to drive a screwdriver bit generally in 
dicated at 33. The screwdriver bit 33 is provided with an axial 
bore in which is located a probe 34 whose end projects out 
wardly from the end of the bit 33 remote from the motor 32. 
The action of the probe 34 will be referred to in more detail 
below. Mounted on the platform 30 at the end thereof ad 
jacent to the wheel rim R is a block 35 having a bore 
therethrough which slidably receives a rod 36 having blocks 
37 and 38 secured to its ends adjacent and remote from the 
wheel rim R respectively. Tension springs 37a and 38a are 
secured between the block 35 and blocks 37 and 38 respec 
tively. The block 37 carries a stud 39 on whose upper end is 
mounted a spoke-nipple receiving and positioning member 40. 
The member 40 has a bore 41 adapted to allow passage of 

the screwdriver bit therethrough and a passageway 42 in its 
upper surface adapted to receive a spoke-nipple N and posi 
tion same in the bore 42. Within the bore 42 of the member 40 
are located two spring-loaded clamping balls 42a one at each 
side of the bore, which serve to hold a nipple N in the bore in 
the correct position for engagement by the screwdriver bit 33. 

Spoke-nipples N are stored in a hopper 43 forming part of a 
vibratory bowl centerboard hopper or other type of feeder 
adapted to feed the nipples N in proper orientation down a 
guide track 44 to a position where they can be dropped one at 
a time for reception by the passageway 42 by a metering gate 
device generally indicated at 45. The device 45 includes an ac 
tuating lever 46 adapted to be operated by a cam surface 47 
secured to the platform 30. 

In accordance with the invention the spokes S are secured 
in position in the wheel in a plurality of successive groups. The 
spokes of each group are inserted at equal spacings around the 
wheel and successive groups are secured with different ten 
sions therein while the spokes of each group all have the same 
tension which ensures that the hub H is properly centered in 
the finished wheel. 

In order to prevent the spokes from moving relative to the 
rim R (while the nipples thereon are not tightly held in posi 
tion, that is during the initial building of the wheel) to such an 
extent as to allow the nipples to become clear of the holes h 
and thus become located in a position such that they can jam 
against the rim R the hub of the wheel is resiliently loaded up 
wardly by means of a spring 100 carried at the upper end of 
the center shaft 18. This ensures that the spokes are held in 
such a position as to ensure that the nipples remain in the 
holes. As the wheel-building program continues the spring is 
compressed due to the tightening of the groups of spokes in 
the rim R. 

Alternatively a semicircular band 101 may be mounted on 
arm 102 extending from the clamp 15. The band is held by a 
block 103 at the end of the arm 102. The band 101 is adapted 
to lie in close proximity with that part of the wheel rim R in 

cylinder 25 from becoming effective to cause the pin 22 to 75 which the holes h are located thereby to prevent movement 
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outwardly of the spokes and thus retain the nipples in the 
holes h until such time as sufficient spokes are present to 
prevent movement thereof relative to the rim R. 
The precise program of the machine can be varied to suit in 

dividual requirements and the various working parts of the 
machine are controlled in accordance with the chosen pro 
gram by control equipment of conventional kind which will 
not be described in detail disposed within the cabinet 10. 

In this example the wheel contains 32 spokes and these are 
inserted in four successive groups of eightspokes. 

In use an operator switches on the motor and the air or 
hydraulic fluid is supplied to both sides of the piston in 
cylinder 17 thus to move the guide 15. The result of supplying 
cylinder 17 with fluid to each side of the piston is to provide a 
small net force acting on the guide 15 to move it towards a 
wheel rim R. The force is overcome by the operator when he 
locates the wheel rim R in position and it serves, when the rim 
is located, to hold it against the guides 13 and 14. When the 
probe 34 first actuates the sensing device 51 (as will be ex 
plained below) fluid is exhausted from the cylinder 17 at that 
side of the piston nearer the rim R and thus the full clamping 
force of the fluid is exerted against the rim via the clamp 15. 
This action takes place at the completion of an indexing move 
ment of the rim (referred to below) or at the commencement 
of a time delay initiated by the device 51 referred to below. 
One of the spoke holes h is now brought into alignment with 
the screwdriver bit 33 by the operator. The hub H is 
preprepared with all 32 spokes in the holes thereof and hang 
ing loosely from the hub H. Power supply for the machine is 
provided when the switch 60 is closed and the building opera 
tion is commenced after pressing button 61, which causes the 
ram of cylinder 25 to pivot on arm 20 to cause the pin 22 to 
enter a hole in the rim to be located in alignment with the 
screwdriver bit 33 after the rim has been moved. The ram of 
cylinder 26 is now moved to cause correct alignment of the 
hole into which the spoke is to be inserted with the 
screwdriver bit 33. Pin 22 now retracts and becomes reposi 
tioned to be inserted into a successive hole, i.e., four holes 
away, the movements of the pin 22 and the rim R being caused 
by the operation of cylinders 25 and 26. While the pin 22 is 
being retracted the platform 30 is moved towards the rim R by 
the ram of cylinder 31. The operator now raises the first spoke 
and positions it in alignment with the hole h opposite the bit 
33 for location in the nipple located in the bore 42 of the 
member 40. 
The platform 30 carries the member 40 and the nipple con 

tained therein forwardly to enable the probe to be located in 
the nipple and to cause the latter to move into engagement 
with the periphery of the rim R to arrest motion of the 
member 40. The platform 30 continues its traverse to feed the 
screwdriver bit, which is rotating, through the member 40, and 
into engagement with the nipple N. The overrun of the plat 
form relative to the member 40 is taken up by the springs 37a 
and 38a. The nipple N is screwed onto the spoke end by the 
action of the advancing and rotating bit 33. After a certain 
number of turns the end of the probe 34 will contact the end 
of the spoke S and this is sensed by a device 51 on account of 
the push exerted on the probe 34 due to the continued screw 
ing of the nipple N. The device 51 now causes retraction of the 
screwdriver bit 33 by actuation of the cylinder 31 after a 
predetermined time delay which can be adjusted by means of 
a potentiometer 52 on the control cabinet. At the same time as 
the screwdriver bit 33 is being retracted the headpiece 2 is 
moved in order that the pin 22 is moved to become located in 
a hole in the rim R four holes from that into which a spoke has 
just been located and the cycle of operation is recommenced 
automatically and repeats itself until all of the spokes are 
secured in position in the rim R, at which time the machine 
stops. 
As the platform 30 is retracted at the end of a nipple screw 

ing operation the cam surface 47 actuates the lever 46 to 
operate the device 45 thereby allowing a nipple N to drop into 
the bore 42 to be held by the balls 42a in alignment with the 
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4 
bore 41. The cycle continues for the insertion of the first eight 
spokes and three successive groups of eightspokes are then in 
serted in like manner, the operation of the arm 20 being 
suitably controlled from the control cabinet to index the wheel 
rim as appropriate prior to fixing of each spoke. The time 
delay between the end of the probe 34 sensing the end of a 
spoke S and the retraction of the screwdriver bit 33 may be in 
creased or decreased before fixing of the second group of 
eight spokes and increased or decreased still further before 
fixing of the third group of eight spokes and yet further before 
fixing of the fourth group of eight spokes in order to enable 
the required number of turns of the screwdriver bit to be made 
to achieve the correct spoke tension in the spokes of each of 
the four groups. The time delays for the second to fourth 
groups of spokes can be set by the potentiometers 53, 54 and 
55 respectively, a potentiometer 56 being provided as a 
master delay control common to all four groups. 
A post 57 is provided extending upwardly from the 

baseplate 16 and has at its upper end a switch device 58 
adapted to be actuated by spokes S passing thereover. The 
switch device 58 operates in connection with the switch 
device 51. When the screwdriver bit 33 is retracted after rotat 
ing a nipple in a hole in the rim R and the lever 58 is pushed 
downwardly by an already secured spoke (which can only 
occur when the eighth spoke of a group is being secured) two 
actions take place. The first is that the pin 22 actuated by 
cylinder 26 will ride over the fourth hole due to a nipple being 
already in that hole. Since pin 22 passes the fourth hole it will 
become located in the next free hole adjacent the screwdriver 
bit. Secondly the securing of each spoke of the four series of 
eight spokes is controlled by one of the potentiometers 52 to 
55 these will become operative sequentially, commencing 
with potentiometer 52, and will be actuated by the switch 
devices 5 and 58. 

It will be appreciated that the longer the time delay between 
the probe 34 sensing the end of the spoke S and the retracting 
of the screwdriver, the greater the tension with which that 
spoke is secured. 

Referring now to FIGS. 7 and 8 which show a modification 
of the machine it will be seen that it is possible to mount the 
nipple feed hopper and its associated track and spoke nipple 
receiving and positioning means, together with the electric 
motor 32 and its slidable platform and actuating ram 30 in a 
universally movable manner. As shown in FIG. 7 there is pro 
vided a yoke 110 rotatably mounted on a pivot shaft 111 
which itself is carried on the baseplate 16 of the machine. The 
yoke member has attached to one side thereof, the ram 112 of 
a hydraulic cylinder 113 carried by a bracket 114, which is 
also mounted on a baseplate 16. At the upper end of each arm 
of the yoke 110 is a pivot pin 115, the longitudinal axes of 
these pins are aligned and the axis is adapted to be moved as 
will be explained below to a position in which it is in line with a 
hole h in the wheel rim R. Carried on the pivot pins 115 is a 
saddle member 116 which carries the baseplate upon which is 
mounted the cylinder 30 and the slides for the motor 32. Also 
mounted on the arms of the saddle and extending upwardly 
therefrom is the framework (not shown) which carries the 
hopper 43, nipple guide track 44 and spoke nipple receiving 
and positioning member 40. It will be evident that by virtue of 
this arrangement that the motor 32 and the associated 
cylinder 30 together with the hopper 43 and the spoke nipple 
receiving and positioning member can be pivoted about a ver 
tical axis by means of the ram 112 and thus the screwdriver bit 
33 is always aligned with the hole h in the wheel rim R. 

In order to provide universal adjustment of the position of 
the screwdriver bit 33, the saddle 116 has at its rearward ex 
tremity a bracket 117 to which is pivotally attached the ram 
118 of a hydraulic or pneumatic cylinder 119 which is itself 
pivotally mounted on the base of the yoke 110. It follows, 
therefore, that the saddle 116 can be pivoted about the axes of 
the pins 115 and thus this pivotal movement, together with 
that controlled by the ram 112 provides universal movement 
for the yoke and saddle. 
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In order to limit the pivotal movement of the saddle about 
the pins 115, the saddle is provided with a collar 120 through 
which passes a strut 121. Adjustably mounted on the strut 121 
and positioned at either side of the collar 120 are a pair of 
stops 122 and 123. These stops may be locked on the strut at 
any desired spacing to define therebetween a predetermined 
distance through which the collar may move. Clearly since it is 
possible to locate the stops 122 and 123 in abutment with the 
opposite ends of the collar 120, the latter and thus the saddle 
can be located in any fixed position, in which case, the saddle 
would not be movable by the ram 118 and thus the saddle and 
its associated motor 32 and hopper 43 together with the spoke 
nipple receiving and positioning member can be fixed at any 
position against pivotal movement in a vertical arc, while still 
allowing pivotal movement in a horizontal plane under the in 
fluence of the ran 112. 

Conveniently the amount of pivotal movement of the yoke 
in the horizontal plane is limited by the provision of the 
baseplate 16 of a pair of stops 124 and 25, and again, if 
desired, these stops may be so positioned as to fix the yoke 
against pivotal movement in the horizontal plane. 
By virtue of the provision of the universal movement of the 

motor and its associated elements, it is possible, whatever the 
position in space of the wheel rim R and thus the holes h, to 
ensure that the screwdriver bit and the nipples when located in 
the positioning member 40 can be accurately aligned to en 
sure correct positioning of the nipples on the screw ends of the 
spokes S during a wheel building operation. 
One of the advantages of this arrangement lies in the fact 

that wheels of different diameter can be built on the machine 
and compensation for the angle of the spokes can be achieved 
by adjustment of the position of the yoke and saddle to ensure 
that the screwdriver bit and nipple can be aligned with the end 
of the spoke so that when the nipple is being screwed onto the 
spoke the screwdriver bit can correctly enter the screwdriver 
slot in the nipple. 

If desired the position of the hub relative to the rim R can be 
moved to alter the angle of the spoke so that it will be cor 
rectly aligned to receive the nipple and the screwdriver bit can 
thus correctly enter the screwdriver slot in the nipple so that it 
is possible to build wheels of different sizes on a machine not 
provided with a positionally adjustable motor and associated 
parts as just described. In such an arrangement the hub would 
be mounted on a vertically adjustable center shaft of the 
baseplate. 
When building a wheel on this machine it is necessary, if the 

nipple is fed through the rim before the spoke is in position, 
for the operator to bend the spoke slightly in order to present 
the threaded spoke end into the nipple. On small wheels with 
short spokes, the stiffness of the spokes makes this difficult 
and means are provided on this machine whereby the nipple 
feed mechanism 12 may be arrested just before the nipple en 
ters the rim and then allowed to move forward when the spoke 
is in position. These movements are controlled by the operator 
who, by operating a foot valve, either by pneumatic means 
stops the piston rod of cylinder 31 in midstroke allowing it to 
continue when the spoke is in position, or alternatively, ad 
vances or retracts as required the physical stop between slide 
30 and the fixed base by means of a pneumatic or hydraulic 
cylinder. 

It will be appreciated that it is not intended to limit the in 
vention to the above example only, many variations being 
possible such as might readily occur to one skilled in the art 
both in the design of the machine itself and the program which 
it effects, without departing from the scope thereof. 
We claim: 
1. A machine for automatically building a spoked wheel in 

cluding screwdriver means for securing each of the wheel 
spokes in turn at the wheel rim, rim rotating means, actuating 
means for said rim rotating means arranged so that said rim is 
rotated intermittently to enable spokes to be secured in posi 
tion in a plurality of successive groups, the spokes of each 
group being secured at equal spacings around the wheel, and 

6 
means for controlling the screw action of said screwdriver 
means such that successive groups of spokes are secured with 
different tensions therein, while maintaining the same tension 
in the spokes of each group, 

5 2. A machine as claimed in claim 1 in which said 
screwdriver means for securing the spokes is in the form of a 
screwdriver bit, a spoke nipple receiving and positioning 
member arranged to lie in close proximity with a wheel rim 
spoke hole, a mounting means for said screwdriver bit to 
retain same in axial alignment with said spoke nipple receiving 
and positioning member, means for driving, advancing and 
retracting said screwdriver bit relative to said nipple receiving 
and positioning member and nipple holding means arranged to 
hold said nipple in position until it is to be screwed onto a 
spoke. 

3. A machine as claimed in claim 2 including a nipple supply 
hopper, a nipple guide track for said hopper arranged to feed 
nipples from said hopper to said nipple receiving and position 
ing member, nipple clamping means in said nipple receiving 
and positioning member to retain the nipple until it is to be 
screwed onto a spoke by means of the screwdriver bit. 

4. A machine as claimed in claim 2 including a motor, 
mounting means thereon for said screwdriver bit, a platform 
for said motor, guide rails for said platform, means for causing 
sliding motion of said platform on said guide rails to enable 
said platform to be advanced or retracted, said advancing and 
retracting movement of said platform being radially relative to 
a wheel rim of a wheel to be built. 

5. A machine as claimed in claim 2 including means for 
retaining a wheel rim and hub, said means including a plurality 
of rim-retaining arms, one of said rim-retaining arms being 
provided adjacent said spoke nipple receiving and positioning 
member, and means for indexing said rim during a wheel 
building operation successively to enable spokes of a group to 
be secured to the wheel rim in a predetermined sequence. 

6. A machine as claimed in claim 5 in which said means for 
retaining the wheel rim comprises three arms, a rim clamping 
member on each of said arms, a double-acting cylinder on one 
arm at least of said three arms adapted to apply a small net 
pressure to said wheel rim clamping member of said at least 
one arm to cause said wheel rim to be retained against the 
other clamps and thus be positioned to receive spoke nipples 
as said rim is successively indexed past said nipple receiving 
and positioning member. 

7. A machine as claimed in claim 5 in which said indexing 
device includes an arm, an indexing pin on said indexing arm, 
a pivot for said arm to allow it to pivot in a vertical arc towards 
and away from said wheel rim, means for moving said arm 
bodily in a horizontal arc to enable said indexing pin to be en 
tered into a nipple-receiving hole in said rim and subsequently 
to move said rim bodily during an indexing operation. 

8. A machine as claimed in claim 5 including an indexing 
arm and a pair of fluid cylinders for said indexing arm to ena 
ble said indexing arm to be moved to move and rim bodily dur 
ing an indexing operation. 

9. A machine as claimed in claim 5 in which said indexing 
device includes an indexing arm, an indexing pin on said in 
dexing arm, a housing for said indexing pin, a spring in said 
housing loading said indexing pin to ensure that in the event of 
misalignment with a nipple-receiving hole in said rim the pin 
will first strike the rim and, as the indexing arm moves will 
pick up the hole and index the rim to the correct position at 
the same time. 

10. A machine as claimed in claim 5 including a hub-receiv 
ing arm, a resilient means on said hub-receiving arm at its hub 
receiving end, said resilient means supporting said hub to hold 
it in position to ensure that spokes upon which nipples have 
been screwed are held with said nipples in said holes in said 
rim against dislodgement therefrom during the initial stages at 
least of a wheel-building operation when said spokes are only 
relatively loosely held in said rim by their nipples. 

1. A machine as claimed in claim 6 in which said rim 
75 clamping member controlled positionally by said double-act 
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ing cylinder comprises an arm, a mounting block carrying said 
arm, and a semicircular band on said arm arranged to lie in 
close proximity with said wheel rim on that face against which 
a head of said spoke nipples abut whereby the nipples are held 
against dislodgement from the holes in the wheel rim at least 
during the initial stages of a wheel-building operation. 

12. A machine as claimed in claim 1 in which said means for 
controlling the screw action of said screwdriver means is car 
ried on a mounting means, said mounting means being univer 
sally movable on a yoke, a spoke nipple receiving and posi 
tioning member on said mounting means, ram and cylinder 
means for said yoke being provided to move said yoke and 
thus said mounting means to enable said screwdriver means 
and said spoke nipple receiving and positioning member to be 
moved thus to ensure correct screwing of said spoke nipple 
onto said spoke and to compensate for the angularity of said 
spoke relative to said wheel rim. 

13. A machine as claimed in claim 12 including a motor for 
rotation of said screwdriver bit to enable screwing of the nip 
ple onto the spoke to be achieved, a slidable platform for said 
motor, a nipple receiving and positioning member on said 
platform, slides for said platform, a subplatform carrying said 
slides, a saddle for said subplatform, pivot means on said sad 
dle and said subplatform to enable said subplatform to pivot in 
a vertical arc, ram and cylinder means for pivoting said sub 
platform in said vertical arc and means for pivoting said saddle 
in a horizontal arc to provide universal movement of said 
screwdriver bit and said nipple receiving and positioning 
member. 

14. A machine as claimed in claim 12 including mounting 
means having a saddle, a yoke for said saddle, pivot means 
between said yoke and said saddle to allow pivotal movement 
of said saddle about a center arranged to be aligned with a 
hole in said wheel rim about to receive a nipple, a pivot shaft 
for said yoke for allowing movement of said yoke in a horizon 
tal arc about a center aligned with a hole in said wheel rim 
about to receive a nipple. 

15. A machine as claimed in claim 12 including mounting 

5 

O 

15 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

8 
means having a saddle, a yoke for said saddle, pivot means 
between said yoke and said saddle, a pneumatic or hydraulic 
ram and cylinder for said saddle, said cylinder being mounted 
on said yoke and said ram being connected to said saddle at a 
point remote from said pivot means, a strut mounted on said 
yoke, a collar on said saddle to receive said strut, adjustable 
stops on said strut at each side of said collar on said saddle, 
thereby to limit pivotal movement of said saddle or to lock it 
against pivotal movement in any desired angular position. 

16. A machine as claimed in claim 12 including mounting 
means having a saddle, a yoke for said saddle, pivot means 
between said yoke and said saddle, pneumatic or hydraulic 
ram and cylinder means for pivoting said yoke, said cylinder 
being mounted on a fixed part of said machine and said ram 
being attached to said yoke at a position offset from said pivot, 
adjustable stops mounted on said fixed part of said machine 
and located at each side of said ram where said ram is con 
nected to said yoke thereby to limit the pivotal movement of 
said yoke, or to lock it in any desired angular position. 

17. A machine according to claim 1 in which probe means is 
provided in said screwdriver means, said probe means serving 
to sense the presence of a spoke as said nipple is screwed 
thereon. 

18. A machine according to claim 2 including nipple locat 
ing means in said spoke nipple receiving and positioning 
member, a bore in said spoke nipple receiving and positioning 
member, said nipple locating means comprising two spring 
loaded balls, one on each side of said bore of said spoke nipple 
receiving and positioning member. 

19. A machine as claimed in claim 5 in which at least one of 
said arms is provided with a clamp positionally adjustable in a 
vertical or near vertical plane on its arm, means for raising and 
lowering said positionally adjustable clamp relative to its arm 
thus to enable the rim to be raised and lowered, an indexing 
means on said rim retaining arm adjacent said, spoke nipple 
receiving and positioning member to be entered into a spoke 
nipple receiving hole in said rim to enable said rim to be in 
dexed during a wheel-building operation. 
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