1 MACH NE TO SECURE WHEELS TO VEHI CLES 5 OBJECT OF THE | NVENTI ON The
present invention, according to its title, refers to a nachine intended to
af fix wheels to vehicles, and which object is to attain, in a conpletely

aut omat ed manner, the assenbly of the wheel set (rimand tire set) on the

di scs 10 or wheel hubs of vehicles as they travel through an assenbly Iine
wi thout the intervention of human operators. The invention is specifically
suited to assenbl e autonobile wheels, allthough it can also be applied to

ot her types of vehicles once the appropriate nodifications have been

I ncorporated to the invention. 15 BACKGROUND OF THE | NVENTI ON Current
vehicl e assenbly |ines do not possess an automated systemto place, affix
and assenbl e vehicle 0 present

i nvention. The curr en%éﬁé’?‘r& @WQE%% ﬁéﬁg human and
mechani cal operators are involved. The wheel is affixed to the vehicle in
two stages, a first stage during which the wheel is presented over the
vehi cl e wheel disc or hub, which is the element that normally contains the
threadedSorifices 25 through \QBIECTORTHE INVENTION screws are inserted. To
conplete this operation, the human operator uses a trolley to transport and
set the wheel in_place. The second stage of assenbly involves tightening the
screws so the gemregse@telaue@tnqn @Pﬂﬁ(g@ toits title veatews to. a maching tepdadat i on

the human Op@rﬁlﬁrwhé@§stot hehidlds! | e vﬁﬁ&l@"kSHJéMeis t@ ategh, tmad ddhpﬂé’l%lysm e
operation s 0 wheeél crems ame tie Havi ng

ecure t he voi din
to tighten @HEQH"@# 'B?nB‘?lre he gggenably of th N&e\ﬁﬁ@%ﬁ ﬁ%ﬁ’F and;tisg SES (ﬂﬁ%l ves

two stages: opwmwntrmsoaﬁ veticlegfds thepdravwndhriongli @ asbeinbly ling wrbouethdy a
human oper at machi ne opddgct of the present invention elimnates

the need fof fﬂswﬁﬁﬁﬁ gBHFﬁno?p?ﬁ' th stages of the assenbly process

i nvol vi ng af fi xi Mpeainvention is specifically suited to assemble automobile wheels,
although it can also be applied to other types of vehicles once the appropriate
modifications have been incorporated to the invention.

15
BACKGROUND OF THE INVENTION

Current vehicle assembly lines do not possess an automated system to

place, affix and assemble vehicle wheels in the manner proposed by the
20  present invention.

The current system is semi-automated, since both human and
mechanical operators are involved. The wheel is affixed to the vehicle in two
stages, a first stage during which the wheel is presented over the vehicle wheel
disc or hub, which is the element that normally contains the threaded orifices

25 through with the whee! affixing screws are inserted. To complete this operation,
the human operator uses a trolley to transport and set the wheel in place.

The second stage of assembly involves tightening the screws so the
wheel is securely affixed to the vehicle. For this operation the human operator
uses the multiple screwdriver, a tool that in one sole operation secures all the

30 wheel screws at the same time, avoiding having to tighten them one by one.

Therefore, the wheel affixing process involves two stages: presentation

and affixing, and they are both implemented by a human operator.



wheel to a notor vehicle in an assenbly line. 5 DESCRI PTI ON OF THE | NVENTI ON
Ceneral |l y speaking, the machine for affixing wheel sets to notor vehicles
that is the object of the invention is constituted by a wheel supply bed,
that can be either automatic or manual, since it will be manned by a human
operator. 10 Once the wheel to be nounted on the vehicle is placed on the
supply bed, it is received by a positioning el enent that energes fromthe

| oner surface o said wheel supply bed, @hd it is placed in a centered
position in relation to an upper supporting armthat grips the wheel
efficaciously. This gripping action can also be achieved by a clanp type

el ement, or al soTher Aidhire BPBRICIRS ithe RPres@itt inléntidY elithimatéy the tbelfored f ect
t hat approaches the tltre .t\(bﬂ%e%t e a a}ﬁuum fhﬁ{'d. Once.t hc? .V\he%h 1s held,

t he suppor t i3} APELFIOELD esﬂ%?ﬁr?é RATSEOMMIRTOCEY® FHOYIRG AHEBE BN a
rotati ng pl athedl deatradtor vehicte in amahssernblydimeof  sai d wheel -supply bed. In
this section or work station, there is a screw feeding device that supplies
the screws that will be pre-nounted on the tire's orifices. At 20 this

| ocationp the supporting armiRE : : ENBION| d t hat was

hol di ng the wheel is elimnated, allow ng the wheel to be pl aced on the
rotating plate that can also be nade to nove |linearly to convey the wheel

to another nobi I@enafaly speafundtheimashive fer #ffixing viheql sethto mpdaminhicles ne,
at the sane thaeigthe idbjdctidiehe aiVention a9 consitudd ba whed! supply bedethBPea ed,
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al l ows il t havifef & 38clidle cip @b cBRthtldpproddhed thadife & cRIA Y- vabitium Al
i ncorporates the 35 mu|ti evlh%efc'r ewg[d vteﬁr that s enbodi ed b)cvhls man\)(ng

screwdriving el &M6R dhgs is e supporting arm raises e movi
horizontally to set the wheel on a rotating plate located in the final section of

said wheel-supply bed. In this section or work station, there is a screw feeding

device that supplies the screws that will be pre-mounted on the tire's orifices. At
20 this location, the supporting arm is lowered and the vacuum field that was

holding the wheel is eliminated, allowing the wheel to be placed on the rotating

plate that can also be made to move linearly to convey the wheel to another

mobile rack or bed that travels parallel to the assembly line, at the same speed

that the vehicle onto which the wheels will be mounted, and then backing up to
25 start a new cycle.

The reason this second plate is a rotating plate is to enable it to face the
rim's orifices once the screw-feeding mechanisms lowers them. This operation
is done through an optical detector. Another function of this optical detector
when orienting the rim in place is that once all the orifices have been occupied

30 by the respective screws, it sets the rim in a position that allows the multiple
screwdriver to grip all of them simultaneously as it will be explained later.

The mobile bed also has another supporting arm that receives the wheel
from the fixed bed, adopting a raised horizontal position that first allows it to
access the wheel and then move back on empty. This arm incorporates the

35 multiple screwdriver, that is embodied by as many screw-driving elements as




3 screws are present in the wheel. The armrotates 900 to adopt a vertical
position, nonment at which it lowers down to hold the wheel, already
perfectly positioned and centered by the appropriate centering nmechani sm

| ocated in this nobile bench. In this arrangenent, this |ast supporting arm
having the 5 screwdriving device attached to it, raises up traveling
backwards through the sane run it had traveled in the opposite direction
before and then rotates 90 to recover it% horizontal position, approaching
then in a linear path to bring the respective pre-nounted screws on the
wheel to the threaded orifices made in the vehicle's disk or hub. The

;/\/ne;alh ontr:]e slt;m«@carrev\phresweat i ethar ﬂmeéheTﬁ@[emmS rotated I90°btta> ?dbbe;a hgrtigaunt ed
(0] e venl cl e | S not,e eanl L er ccurs
i | oChen GioRtignp ofiinSRE &0 binich. it 18hers"daih o IRE whSdic Bugaty pifrechil
vehi cl e on tpositesedranidyceritared B'ylﬁresappnoprlbte tentenihg saxdthamisrhilocsdedin thise
assenbl [ i each i e iyl e . nt

al | theyvvhee b'%n%%ehvgﬁl (H]é gﬁgﬂb?h"teﬁdult@g thlt) %ﬂ:]eﬁ%((ﬁ)?gg %ﬂﬁt ﬂ?ﬁ@é tHe
suspensi §n PetVEIiNG devicenattaenad: fed, reinas uir ravelingepackwardshibrougiens v

l'ines give %‘é?ne ﬂﬁP%bBQrébe‘FéW#ﬁt’h@edB osﬁ@%u‘e‘cﬁé‘n bRESB U fh'éﬁ rb%lé§'9@5tc9'0 not
have wheel s %Pﬂ conveyed he ssenbly, 1 nes, hi s caﬁqus t he

wheel shaftée?‘&i’%e’t %Rﬂtakﬁﬁﬁ'élpﬂ: aHHH’aLC &g Eh§| W%&d&ﬂﬁrﬁps%“gw

bear the V\/elrééﬁecﬁi/et;he m@nﬁ@ﬂeﬁréwéﬁbﬁ heammleveem tﬁ@m@hdedlmﬁcaem@dezﬁm
br akes, braﬁﬁ ﬁcif’a %‘iﬁ ag Jgﬁ di,sk,or b cont g % ifices to
house the screwENcfa® pr Hl?v ?8"*}%&"% SpdEN ”P"c:)rs e%p§ 3lsi°f%y.’slt
shoul d abso vilk beopedetthamadunted to sthervednllctler imaan vaperatiom ¢hati, assit Hasvbewn t he

thr eaded o ifchaF Sah! BSENS G B6C BHEOREG aER Shiabr a9t Hhasghre N
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assenbly with a sli cation. Ano ac or consider is that the
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position, because the vehicles do not have wheels while being conveyed on the
assembly lines, and this causes the wheel shafts to be without support, and the
suspension mechanisms have to bear the weight of the components
20 themselves, the steering mechanism, brakes, brake discs, etc. and the disk or
hub containing the orifices to house the screws that will serve to affix the wheel
lose verticality. It should also be noted that there is an alternative to the discs
having the threaded orifices to insert the screws to affix the wheel, and that is
that the disk or hub can carry the threaded stay bolt and the wheel can he
25 secured when the appropriate affixing nuts are threaded, as it is also the
custom. The machine in question can perfectly carry out this type of double
assembly with a slight modification. Another factor to consider is that the
steering mechanism is not accurately aligned sand said disks may be oriented
to one or the other sides. These two factors are serious disadvantages when
30 mounting the wheel to the vehicle, since to appropriately assemble the disks
where the wheel screws will be housed the elements have to be perfectly faced
by the wheel supporting arm so the screws pre-mounted in the wheel can later
move towards the disk’s threaded orifices and be screwed in the correct manner
by the multiple screwdriver device.



where the wheel screws will be housed the el enments have to be perfectly
faced by the wheel supporting armso the screws pre-nounted in the wheel
can later nove towards the disk's threaded orifices and be screwed in the
correct manner by the nultiple screwdriver device. 4 This device includes
two nobile elements that nove in two perpendicul ar directions, one of them
noves W th an ascendi ng/ descendi ng vertical novenent that wll serve to
rai se the suspensi on nmechani sm and the dt her noves horizontally and w ||
serve to align the steering nmechani smwhen the disks, that 5 is naturally
free, is laterally pressed. Another factor to consider is that the wheel
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15 Another function of this machine is to detect whether there is any
anomaly when securing the screws to the vehicle. In this manner, if any of the
screws was not properly affixed to the vehicle the remaining screws in the same
wheel would be unscrewed and the wheel returned by the supporting arm to the
point of the mobile bench that incorporates a tilted roller table which function is

20 to evacuate the wheel.

Taking into account all of the above, the most essential functional
characteristics of the machine are the following:
= Securing the wheels by a vacuum mechanism achieved by
eliminating the intervening air, or suction cup effect.

25 » Positioning/centering of the wheels in relation to the supporting
arm that is immediately above them by means of a positioning
element.

* Positioning the rim’s orifices of the wheel to be mounted that will
receive the affixing screws by means of an optical detector
30 attached to the positioning element in the screw feeding area.
» Positioning of the vehicle’s disk orifices in the same arrangement
as the screws of the tire belonging to the wheel to be mounted.
= Centering of the steering and suspension mechanisms of the
vehicle.
35



element. ~ Positioning the rims orifices of the wheel to be nounted that
will receive the affixing screws by neans of an optical detector 30
attached to the positioning elenment in the screw feeding area. » Positioning
of the vehicle's disk orifices in the same arrangenent as the screws of the
tire belonging to the wheel to be nounted. Centering of the steering and
suspensi on nechani sns of the vehicle. 35 5 The nachi ne object of the

i nvention, although preferably intended for assenbling the wheels of notor
vehi cl es, can also be used to assenble wheels in any other type of vehicle.
The machi ne' s wor ki ng sequence can be sumarized as follows: 5 Once the
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15 picks up the screw and moves downwards until it places the screw in one of the
orifices of the tire. The centering operation mediated by the optical detector and
the action of both shafts described immediately above is repeated until all
orifices in the tire have been filled with the corresponding screws. A possibility
exists to feed the screws in pairs rather than individually as described.

20 While the screws have been positioned in the tire, the supporting arm has
received a new wheel and has positioned it correctly on the wheel-supply bench
by means of its positioning element.

The next operation in this machine sequence is the lowering of the
supporting arms, that move downwards to grip the wheels as previously

25 described, and once they have gripped them they raise again, moving
horizontally to position the following: the initial supporting arm places the wheel
on the rotating plate while the other supporting arm grips the wheel and carries
it with the screws mounted on the tire on the mobile bed. Once both wheels
have been placed in their new locations both arms recover their initial position

30 toinitiate a new work cycle.

It should be noted that the machine is then divided in two independent
sectors. The first is fixed and corresponds to the part of the machine that
contains the supply bed and the supporting arms. The second sector, that
contains the mobile bed, also has a supporting arm for the screwdriver and

35 other elements. The reason this part of the machine is mobile is because once



by neans of its positioning elenent. The next operation in this machine
sequence is the lowering of the supporting arns, that nove downwards to
grip the wheels as previously 25 described, and once they have gripped them
they rai se again, noving horizontally to position the followng: the initial
supporting arm places the wheel on the rotating plate while the other
supporting armgrips the wheel and carries it with the screws nounted on
the tire on the mobile bed. Once both whéels have been pl aced in their new
| ocations both arns recover their initial position 30 to initiate a new
work cycle. It should be noted that the machine is then divided in two
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penetrates them, and thus located the head continues rotating until it takes
them to the position where said orifices will be perfectly facing the screws pre-
mounted on the wheel and held by the multiple screwdriver.
The attached drawings have been included to facilitate the understanding
20 of the characteristics of the invention. These drawings, that are commented in
the next section, are an integrating part of the descriptive report and its figures
are intended as illustration and not as a limitation of the present invention.

BRIEF DESCRIPTION OF THE DRAWINGS

25
Figure 1. Is a perspective view of the machine object of the invention
which function is to hold the wheels of motor vehicles.
Figure 2. |s another perspective view of the same machine seen from a
different side.
30 Figure 3. Is a perspective view of the mobile bed and its associated

elements.
Figure 4. Is another perspective view of that shown in figure 3, from a
different point of view.

35



themto the position where said orifices will be perfectly facing the screws
pre- nmounted on the wheel and held by the multiple screwdriver. The attached
drawi ngs have been included to facilitate the understanding 20 of the
characteristics of the invention. These drawi ngs, that are comented in the
next section, are an integrating part of the descriptive report and its
figures are intended as illustration and not as a limtation of the present
i nvention. BRI EF DESCRI PTI ON OF THE DRAW/NGS 25 Fi gure 1. |Is a perspective
view of the machi ne object of the invention which function is to hold the
wheel s of notor vehicles. Figure 2. |Is another perspective view of the sane
machi ne seen froma DESCRIPTIONIOR THEPRERERRED EMBODIMENTcti ve view of
the nobile bed and its associ ate el enents. Figure 4. |s another
perspective view of that shown in figure 3, froma different point of view
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optical detector Sto
rotating plate 3 Iocated below the screw-supply eVICe 4

The rotating plate 3 includes another wheel positioning element that

operates by means of an optical detector to make plate 3 rotate and stop at an

15 angular position on which the rim’'s orifices may receive sequentially, one by

one, or in pairs, the screws that the screw-supply device 4 delivers from the
correct vertical position.




15 angul ar position on which the rimls orifices may receive sequentially,
one by one, or in pairs, the screws that the screw supply device 4 delivers
fromthe correct vertical position. 8 There is another supporting arm?2 at
this work station of the assenbly line that takes the wheel with the screws
already in and noves it over the next bed, that is a nobile bed, and that

w || acconpany the vehicle until the wheel has been conpletely secure. 5
Nunmber 6 refers to the supporting arm of &mbile bed 5 that takes the wheel
and has the capacity to tilt 900 to present the wheel in front of the hub of
the vehicle that is being conveyed by the assenbly line. The nultiple
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rotation threaded orifices. This positioning is achieved by means of the three devices
that can be clearly seen in the figures with numbers 14, 15 and 16. The first, or
device 14, lifts the suspension so the hub can be set in a vertical position (it can
be lifted and lowered by means of the guide cylinders 17). The second device or
20 device 15, orients the hub aligning the steering mechanism and positions it
parallel to the rim (moving forwards and backwards horizontally sliding on
guides 18). The third device, or device 16, is a head that makes the disk or hub
rotate so its orifices can be positioned facing the screws already installed on the
wheels, and to this effect, plate 19 has been included. Plate 19 is equipped with
25 retractile lugs 20 that enter the hub’s orifices once said head has been
positioned at the right height by lift 21 and then starts rotating until it finds said
orifices, introducing itself in them elastically and completing then the rotation
movement until they face the wheel's screws. Then, plate 19 withdraws to allow
the wheel to move forward. The operation is completed after the multiple
30 screwdriver has acted.

If the screwdriver encounters any anomaly when screwing these screws
on the hub or disk of the vehicle, all the previously installed screws are
unscrewed and the wheel is returned by the supporting arm 6 to the ramp or
roller table 22 (see figure 2).
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Figure 2 shows the rotating plate 3 on fi%ed bed 1 and how the central

el enent 23 of the wheel deposited by the supporting arm2 nmay energe from
its inner casting. On the other hand, it can be observed that the screw
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device (4) to hold the wheel to the hub of the wvehicle, and an optical
detector of an elenment that will position the orifices or the stay bolts of
the rimin relation to the screws or nuts respectively, of the screw or nut
feeder device (4) and also in relation to



the multiple screwdriver (7) that is nounted on the supporting arm (6) of 15
a contiguous bed (5), this supporting arm (6) receiving the wheel already
bearing the screws or nuts and with the capacity to tilt 900 to position or
present the wheel in front of the hub or disk of the vehicle that is being
conveyed by the assenbly line and that it contains said orifices or stay
bolts. 20 2. VEH CLE WHEEL HOLDI NG MACHI NE, according to claim1
characterized in that the second bed (5)1 s nobil e and acconpani es the
vehicle as it travels forward on the conveyor and backs up to receive the
new wheel and insert it in the remaining hub on the sane side of the sane
vehicle, or in the hub of the next vehCLA#MShat is conveyed on the 25
assenbly line. 3. VEH CLE WHEEL HOLDI NG MACHI NE, according to claim1
characterized in that the disk or hub of the vehicle's axis is vertically
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respectively, of the screw or nut feeder device (4) and also in relation to
the multiple screwdriver (7) that is mounted on the supporting arm (6) of

15 a contiguous bed (5), this supporting arm (6) receiving the wheel already
bearing the screws or nuts and with the capacity to tilt 90° to position or
present the wheel in front of the hub or disk of the vehicle that is being
conveyed by the assembly line and that it contains said orifices or stay
bolts.

20 2. VEHICLE WHEEL HOLDING MACHINE, according to claim 1
characterized in that the second bed (5) is mobile and accompanies the
vehicle as it travels forward on the conveyor and backs up to receive the
new wheel and insert it in the remaining hub on the same side of the
same vehicle, or in the hub of the next vehicle that is conveyed on the

25 assembly line.

3. VEHICLE WHEEL HOLDING MACHINE, according to claim 1
characterized in that the disk or hub of the vehicle’s axis is vertically
arranged angulated at “0” degrees by means of a head having two axis:
a vertical one (14) that can move up and down to lift the suspension

30 mechanism and a horizontal one (15) that aligns the steering
mechanism.

4. VEHICLE WHEEL HOLDING MACHINE, according to claim 1
characterized in that it design includes a head (16) associated to the
mobile bed (5) and capable of traveling upwards and downwards and

35 bearing positioning means that advance transversally and can rotate the



6. VEH CLE WHEEL HOLDI NG MACHI NE, according to claim1 10 characterized in
that it is equipped with a detector that detects any anomaly in the
tightening of the screws or nuts that secure the wheel, and if that is the
case it unthreads those already tightened by screwdriver (7) and the
affected wheel is rejected by the supporting arm(6) that takes it to a
tilted roller ranp to dispose of it. 15 7. VEH CLE WHEEL HOLDI NG MACHI NE,
according to claim1l characterized in t hht the centering elenment (23) is
enbodi ed by a vertical cylinder which stemends in a flared shape that
adjusts to that of the central casting of the rimand has an external
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and if that is the case it unthreads those already tightened by screwdriver
(7) and the affected wheel is rejected by the supporting arm (6) that
takes it to a tilted roller ramp to dispose of it
15 7. VEHICLE WHEEL HOLDING MACHINE, according to claim 1
characterized in that the centering element (23) is embodied by a vertical
cylinder which stem ends in a flared shape that adjusts to that of the
central casting of the rim and has an external flange to support said rim.
8. VEHICLE WHEEL HOLDING MACHINE, according to claim 1
20 characterized in that the screw or nut feeder device (4) that locates the
screws or nuts in the orifices or stay bolts respectively of the rim, is
configured by two shafts, a vertical tubular shaft (24) that receives the
screw in the correct position from a screw container, and travels laterally
by means of a deviator (25) until it occupies the position of the second
25 shaft (26), that is also vertical and tubular and that moves downwards to
insert it in the corresponding orifice of the rim, and then rotates the wheel
until all the screws are presented.
9. VEHICLE WHEEL HOLDING MACHINE, according to claim 1
characterized in that the multiple screwdriver (7) incorporates as many
30 single screwdrivers as screws are needed by the wheel, traveling
vertically and downwards to receive them, and maintaining this position
during the 90° rotation of the supporting arm, and while it travels
horizontally to insert the wheel on the hub or disk of the vehicle and
effects the tightening maneuver.
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