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and the use of specially designed precision rims and spindles at the test
station that reduce or BACKGROUND OF THE INVENTION
eliminate extraneous vibrational signals normally caused by conventional
rims and spindles may Field of the Invention                        5
render uniformity machines more efficient. Reduc- ing or eliminating such
extraneous vibrational sig- This invention relates to testing tires for
uni-  nals results in the transducer sensing only those formity and, more
particularly, to a method and   signals caused by tire non-uniformity for
more ac- apparatus for automatically feeding tires to a test  curate
grading of tires as intended. spindle and there testing them for uniformity
ac-  10  In this last regard, the prior art discloses many cording to the
preambles of claims 1 and 8.       types of rims and spindles as well as a
wide variety of techniques for coupling such rims to Description of the
Prior Art                      spindles for various purposes. A common
purpose for such coupling is so that the manufactured tire As manufactured,
tires are not always uniform  15   might be trimmed, buffed, trued or the
like for in their distribution of materials throughout their  rendering the
tire more uniform in its shape. Note, masses. Tires with a lesser degree of
uniformity  for example, U. S. Patent Numbers 2,321,936 to will induce
greater vibrational and acoustical distur-  Pollock; 2,759,508  to  Tobey;
2,868,291  to nces into the vehicles on which they are utilized.  McMahan;
2,918,116 to Mooney; and 3,556,194 to Conversely, tires with a greater
degree of uniform-   20  Farrington. Similarly, such coupling techniques
ity will induce lesser or no disturbances into the  might be utilized for
supporting a tire for rotation vehicle on which they are utilized and thus
provide  during a recapping or retreading operation. Note for a superior
ride. Tires manufactured with an unac-  example, U. S. Patent Number
2,116,512 to Er- ceptable degree of non-uniformity may be re-      icson,
et al and 3,614,969 to Breiner. The prior art worked as through buffing or
grinding or the like  25  discloses many other additional techniques and
prior to sale and use. In any event, the manufac-  devices for supporting a
rim on a spindle for var- turer must continuously remain cognizant of the
ious other purposes. Such purposes include tire quality of his manufactured
tires, always trying to  building, tire changing, tire balancing, tread
build- improve them, in order to maintain the quality of  ing, or the like.
Note for example, U. S. Patent his products in the market place and retain
a   30  Numbers 2,000,036 to Renfro; 2,081,402 to Krema; competitive edge.
2,270,657 to Kraft; 2,334,606 to Castiglia; 2,481,926 Manufactured tires
are normally tested on ma-  to Henderson; 2,603,267 to Simpson; 2,973,791
to chines to determine their uniformity. Efforts are  French; 3,219,078 to
Wright; and 3,238,982 to Darr. continuously being made to improve tire
uniformity  Lastly, the prior art also discloses devices for sup- machines
which may more accurately and conve-  35  porting a pneumatic tire on a
spindle through a rim niently test and grade tires to determine their de-
wherein the device includes apparatus for automati- gree of uniformity or
non-uniformity. The most    cally inflating the tire. Note, for example, U.
S. mmon type of tire uniformity machine in com-   Patent Numbers  2,960,130
to  Smyser and mercial use today requires the placement of a tire,
3,291,171 to Lehmann. onto a separable double flange mechanism of a   40
None of these prior art patents or commercial rotatable spindle. An
adjacent roadwheel is rotated  devices teach or suggest the efficient,
accurate, in contact with the test tire at speeds and loads  convenient,
and economical machine and method representative of those which occur on
automobiles  as described herein. Known methods and appara- in service.
During testing, vibrations caused by  tus for testing the uniformity of
tires are simply non-uniformities or irregularities in any test tire are
45  lacking in one regard or another. induced into the roadwheel. A
transducer coupled      As Illustrated by the great number of prior with
the roadwheel may sense and record the       patents and commercial
devices, efforts are con- vibrations of the roadwheel. Such roadwheel
vibra-  tinuously being made in an attempt to more readily tions represent
tire non-non-uniformity since vibra-  test tires for uniformity. None of
these prior art tions of the roadwheel correspond with vibrations of  50
efforts, however, suggests the present inventive the tire. Such type of
machines is disclosed in US-  combination of method steps and component
ele- A-3552200 and US-A-3698233.                       ments arranged and
configured for testing the uni- First, the coupling of the transducer to
the   formity of tires as disclosed and claimed herein. roadwheel causes
the enormous inertia of the road-  Prior methods and apparatus do not
provide the wheel dampening out much of the vibrations in-  55  benefits
attendant with the method and apparatus tended to be measured. Second, the
placement of   of the present invention. The present invention the test
tire onto the test spindle is inaccurate and  achieves its intended
purposes, objectives and ad- conducive to error. Other techniques in this
regard  vantages over the prior art devices through a new, 2    



3                 EP 0 275088 B1                    4 useful and unobvious
combination of method steps  the gripper means may grip and release a rim
and component elements, through the use of a     supporting a test tire and
a higher position whereat minimum number of functioning parts, at a reduc-
the gripper means may horizontally transport a tion in cost to manufacture
and operate, and      gripped rim supporting a test tire. The apparatus
through the utilization of only readily available ma-   5   further
includes an inflator assembly to inflate a terials and conventional
components.              test tire supported by a rim on the index spindle
at These objects and advantages should be con-    the operator loading
station. The apparatus further strued as merely illustrative of some of the
more  includes locking means associated with the test prominent features
and applications of the present  station to lock thereon and unlock a rim
supporting invention. Many other beneficial results can be   10  a test
tire. The apparatus further includes means attained by applying the
disclosed invention in a  on the loader robot assembly to activate and
inac- different manner or by modifying the invention    tivate the locking
means. within the scope of the disclosure. Accordingly,     In addition,
the invention may further be incor- other objects and advantages as well as
a fuller  porated in a method for testing the uniformity of understanding
of the invention may be had by   is  test tires comprising the features of
the characteriz- referring to the summary and detailed description  ing
clause of claim 8. The method comprises in the of the preferred embodiment
of the invention in   steps of: (1) providing a test spindle rotatable
about addition to the scope of the Invention as defined by  its axis and
configured to receive a rim supporting the claims taken in conjunction with
the accom-   a test tire; (2) providing an index table rotatable panying
drawings.                             20  about an axis parallel with, but
offset from, the axis of the test spindle, the index table having a pair of
SUMMARY OF THE INVENTION                          spaced, upwardly
extending index spindles; (3) providing an indexing means to rotate the
index The present invention is defined by the appen-  table whereby the
index spindles may move from ded claims with the specific preferred
embodiment  25  an operator loading station remote from the test shown in
the attached drawings. For the purposes  spindle to an indexing station in
proximity to the of summarizing the invention, the invention may be  test
spindle; (4) moving a rim supporting a test tire incorporated in apparatus
for feeding a test tire  from the index spindle at the index station to the
mounted on a rim to and from a test station com-  test spindle; (5)
providing a roadwheel rotatable prising the features of the characterizing
clause of  30  about an axis parallel with, but offset from, the axis claim
1. The apparatus comprises in combination:  of the test spindle; (6) moving
the roadwheel from (1) an indexing assembly including a pair of      a
retracted position out of contact with a test tire on spaced, upwardly
extending index spindles adapt-  the test spindle to an advance position
wherein the ed to move between an operator loading station    roadwheel is
in driving contact with a test tire on and an index station; (2) a loader
robot assembly  35  the test spindle; (7) rotating the roadwheel while in
adapted to move between a position at the test    its advanced position to
rotate the rim and its station and a position adjacent to the index spindle
supported test tire; and (8) sensing the vibrations of at the index station
for transporting therebetween a  the test tire when rotated by the
roadwheel. test tire mounted on a rim; (3) a roadwheel assem-    The index
table is circular and the index spin- bly having a roadwheel rotatable
about its axis,  40  dies are located adjacent to its periphery at diamet-
means to move the roadwheel between a retracted   rically opposed
locations. The method further in- position out of contact with a test tire
at the test  cludes the step of rotating the index table to move station
and an advance position wherein the road-  a rim supporting a test tire on
the index spindle at wheel is in driving contact with a test tire at the
test  the operator loading station to the indexing station. station; (4)
motor means to rotate the roadwheel  45  The invention further includes
gripper means to while in its advanced position; and (5) transducer  grip a
rim supporting a test tire. The above-men- means operatively coupled with
the, test station to  tioned step of moving a rim includes the steps of
determine vibrations of the test fire when rotated  moving the gripper
means vertically to a lower by the roadwheel as caused by non-uniformities
position at the indexing station whereat the gripper within the test tire.
50  means may grip a rim supporting a test tire, mov- The indexing assembly
includes a circular ta-  ing the gripper means vertically to a higher posi-
ble rotatable about its axis. The index spindles are  tion, moving a rim
supporting a test tire horizon- located adjacent to the periphery of the
table at  tally, moving the gripper means vertically to a diametrically
opposed locations. The loader robot  lower position at the test station
whereat the grip- assembly includes includes gripper means to grip  56  per
means may release a rim supporting a test tire. and release a rim
supporting a test tire. The loader  The method further includes the step of
inflating a robot assembly is adapted to move the gripper     test tire
supported by a rim on the index spindle at means vertically between a lower
position whereat  the operator loading station. The test spindle in- 3    



5                 EP 0 275 088 1                    6 includes locking
means to lock thereon a rim sup-      Figure 4 is a plan view of the test
spindle [err] a test tire and further including means to    assembly and
rim assembly with parts broken activate and inactivate the locking means.
Further   away to show certain internal constructions. included is the step
of locking the rim supporting a  Figure 5 is a front elevational view of
the test test tire on the test spindle prior to testing.  5   spindle
assembly with the rim assembly partially The foregoing has outlined rather
broadly the    in cross section. more pertinent and important features of
the         Figure 6a Is a front sectional view of the rim present
invention in order that the detailed descrip-  assembly and test spindle
assembly. tion of the invention that follows may be better     Figure 6b is
a side sectional view of the rim understood whereby the present
contribution to the  10    assembly and the upper portion of the test spin-
art may be more fully appreciated. Additional fea-   die assembly. tures of
the invention will be described hereinafter  Figure 7 is a plan view of the
locking rotor. which form the subject of the claims of the present  Figure
8 is a plan view of the V-locator, test invention. It should be appreciated
by those skilled  spindle assembly and roadwheel. in the art that the
conception and the specific  15  Figure 9 is a sectional view of a portion
of the embodiment disclosed herein may be readily uti-     inflator
assembly. lized as a basis for modifying or designing other    Figure 10 is
a plan view of the gripper fingers. methods and apparatus for carrying out
the same      Figure 11 is a sectional view of the gripper urposes of the
present invention. It should also be  fingers taken along line 11-11 of
Figure 10. realized by those skilled in the art that such equiv-  20
Figure 12 is a side elevational view of the tire alent methods and
apparatus do not depart from      loader and power wrench subassembly and
the spirit and scope of the invention as set forth in  locking rotor with
the rim shown in a phantom the appended claims.
illustration. Similar reference numerals refer to similar BRIEF DESCRIPTION
OF THE DRAWINGS            25  parts throughout the several Figures. For a
more complete understanding of the na-   DETAILED DESCRIPTION OF THE
INVENTION ture, objects and advantages of the present inven- tion,
reference should be had to the following de-     The tire uniformity
machine 10, as particularly tailed description taken in conjunction with
the ac-  30  seen in Figure 1, is comprised of a plurality of companying
drawings in which:                     assemblies which function together
in the feeding Figure 1 is a perspective illustration of a tire  and
testing of tires. The first assembly is the spin- uniformity machine
constructed in accordance    dle assembly 12 with a test spindle 14
rotatable with the principles of the present invention.   about its axis
and configured to receive a rim Figure 2a is a front elevational view of
the tire  35  assembly 16 supporting a test tire 18. An index uniformity
machine shown in Figure 1.           assembly 20 includes an index table 22
rotatable Figure 2b is a partial front elevational view of the  about an
axis parallel with, but offset from, the axis machine shown in Figure 2a
but with the inflator  of the test spindle 14. The index table 22 has a
assembly in its lowered position.               pair of spaced, upwardly
extending index spindles Figure 2c is a partial front elevational view
simi-  40  24 and 26. Indexing means 30 are provided to lar to that shown
in Figure 2b but with the     rotate the index table 22 about its axis
whereby the inflator assembly raised and the tire loader and  index
spindles 24 and 26 may move between an power wrench subassembly preparing
for being    operator loading station 32 remote from the test lowered.
spindle to an index station 34 in proximity to the Figure 2d is a partial
front elevational view of the   45  test spindle 14. A loader robot
assembly 36, in- tire loader and power wrench subassembly        cludes a
tire loader and power wrench subassem- shown in Figure 2a but having
lowered a tire    bly 38 adapted to move between a first position at with
its supporting rim onto the test spindle   the test spindle 14 and a second
position at the assembly.                                       index
spindle at the index station 34 for moving Figure 2e is a partial front
elevational view simi-  so  therebetween a rim assembly 16 supporting a
test lar to that shown in Figure 2d but with the tire  tire 18. A roadwheel
assembly 42 includes a road- loader and power wrench subassembly raised
wheel 44 rotatable about an axis parallel with, but and the roadwheel in
its advanced position.     offset from, the axis of the test spindle 14.
The Figure 3 is an exploded perspective illustration  axes of the
roadwheel, spindle assembly and index of the test spindle assembly and the
rim assem-  55  spindle at the index station are parallel with each bly
including the V-locator in its retracted posi-  other but lie in common
plane with the test spindle tion but excluding the gripping pins and
inflation  assembly axis located between the other two axes. risers to more
clearly show the locking ramps.  Hydraulic cylinder means 46 are provided
to move 4    7                 EP 0 275 088 B1                     8 



the roadwheel 44 between a retracted position out   the rim 56 are a pair
of gripping pins 74 and a pair of contact with a test tire supported by the
test     of inflation risers 76. The pins and risers are spindle and an
advanced position wherein the road-  symetrically spaced adjacent the
periphery of the wheel is in driving contact with a test tire supported
rim ninety degrees with respect to each other. by the test spindle. Motor
means 48 rotate the   5   Each gripping pin includes an enlarged head 78 at
roadwheel while in its advanced position. A trans-  its upper end, elevated
from the upper surface of ducer 50 is coupled to the test spindle to deter-
the rim, for functioning in the movement of the rim mine vibrations of the
test tire when rotated by the  assembly and test tire between stations and
as- roadwheel as caused by non-uniformities within the  semblies of the
machine as will be described more test tire. Lastly, an inflator assembly
52 is located   10  fully hereinafter. Each gripping pin also includes
above the operator loading station 32 for inflating a  threads at its lower
end for releasably coupling with test tire with air prior to feeding and
testing.    the rim. The inflation risers 76 are adapted to allow The
machine employs a specially designed        for the flow of air from
exterior of the rim, through precision rim assembly 16 for supporting the
tire to  the inflator assembly 52, through a fluid flow path be tested.
Note, in particular Figures  5, 6a and 6b.  is  extending through the rim,
and to the tire for effec- The rim assembly is generally cylindrical in
con-  ting its Inflation prior to its movement for testing. figuration and
is formed of a taper sleeve 54 at its   The rim assembly 16 is formed to
accept up- radial interior and a rim 56 as its radial exterior. A  wardly
projecting  bolts 80 extending through plurality of similar rim assemblies
are preferably  flanges at the lower periphery of the taper sleeve utilized
in association with each machine. In this  20  and into the rim for
separably coupling the rim and manner, while the machine is testing a tire,
an    taper sleeve. The bolts allow a common taper operator may dismount a
previously tested tire     sleeve to be used with any one of a plurality of
from its rim assembly and may also mount an        rims of differing sizes
as a function of the size of additional tire on an additional rim assembly
for  the tire or tires to be tested. testing.
25      Each inflation riser 76 is in the shape of an The rim 56 is
generally cylindrical with a cen-  inverted cup with apertured flanges at
the periph- tral axis coextensive with the axis of the tire to be  ery of
its lower end. Bolts 82 extend through the tested. Its radially exterior
face is formed with   apertures for securing the inflation risers to the
rim. flanges 58 configured to simulate the flanges of a  0-rings 84,
partially recessed within a lower face of vehicle on which the tested tire
might be utilized.  30  the inflation risers, contact an adjacent portion
of Its radially interior face is shaped in a cylindrical  the rim to
pneumatically secure together these configuration adapted to receive the
taper sleeve  elements of the machine. 54. The taper sleeve has a radially
exterior face of   Located within the inflation riser 76 is a poppet a
cylindrical configuration and of a size for receiv-  type check valve
which- permits the passage of a ing the interior face of the rim. The
radially interior  35  large volume of air to inflate the test tire to the
face of the taper sleeve is of a frustoconical con-  desired pressure. This
valve will act to seal air figuration  larger at the bottom than at the top
for  within the tire once the inflator is removed and being received on the
test spindle 14. Its upper    during the testing process. This valve
consists of a extent includes locking ramps 60 extending radially  poppet
or plunger 88 which slides axially along a inwardly with inclined upper
surfaces 62 matable  40  fixed slide pin 86. A coil spring 90 tends to urge
with corresponding components of the machine for    the poppet upwardly
toward an air receiving ap- holding the rim assembly 16 and test tire 18 in
erture 92 in the upper surface of the inflation riser place during the
testing operation as will be de-   76. An 0-ring 106, attached to the top
surface of scribed more fully hereinafter. Four such concen-   the plunger
88, functions to close off the aperture trically shaped locking ramps are
employed in ac-  45  92 thus creating a pneumatic seal. A roll pin 94
cordance with the preferred embodiment of the      retains the spring 90,
plunger 88, and slide pin 86 present invention. The locking ramps are
separated  as an assembly. The plunger 88 has an elongated by four
concentric spaces 64.                       slot 96 machined through its
side to mate with the The radially interior face of the taper sleeve 54
roll pin 94 and still slide axially up and down along includes one or more
keyways 66 to receive a   50  the slide pin 86. The lower end of the slide
pin 86 drive key or keys 68 located in an index spindle 14  is formed with
threads so as it may be screwed at the index assembly 20 as well as another
drive   down into the threaded sides 98 of a recess 100 in key or keys 70
in the test spindle 14 at the test   the rim. The lower end of the spring
90 is sup- spindle assembly 12. The keyways and drive keys     ported on a
shoulder 104 machined on the slide insure concurrent rotation of the rim
and test tire  55  pin 86. The spring 90 extends upwardly therefrom with
its supporting spindle and preclude any in-    where it contacts and urges
the plunger 88 upwar- dependent rotation therebetween.
dly to seal the aperture 92. Upwardly projecting from the upper surface of
When the air inflator of the inflator assembly 52 5    9                 EP
0 275 088 B1                   10 



is moved into operative contact with the plunger 88  lock pins downwardly
is effected by the application downwardly extending  portion will extend
and removal of an external force upon a plunger through the aperture to
contact and depress the   142. plunger, compressing the spring 90, whereby
air       The plunger is an axially located, elongated; may be introduced
through the chamber and into   5   cylindrical member positioned with a
button 144 at the tire. The fluid flow path includes the aperture in  its
upper end for receiving an external force and the upper face of the
inflation riser, the vertical  with a collar 146 adjacent to its lower end
within a extent of the inflation riser around the plunger and  central
recess of the T-bar. Pins 148 couple the slide pin, parallel vertical holes
108 in the rim and  lower ends of the lock pins and plunger to the T- an
axial horizontal hole 110 in the rim coupling the   10  bar. Thus, a
downward force on the button and vertical holes to the interior of the
tire. Removal of  plunger will move the T-bar downwardly to com- the air
inflator will allow the spring to return to its  press the coil spring 138
while driving the lock pins original extended position sealing the
compressed  downwardly out of locking engagement with the air in the rim
and tire.                          rotor. Relief of the external pressure
on the button As shown particularly in Figures 6a and 6b, the   is  allows
for the coil spring to drive the T-bar, pins main element of the spindle
assembly 12 is the    and plunger upwardly, either to position the upper
rotatable taper body 112 which is configured to   ends of the pins within
the recesses of the rotor, or receive the test tire through its supporting
rim  into alternate recesses 150 in the lower surface of ssembly. The
exterior peripheral face of the taper  the rotor if the rotor has been
rotated. body is frustoconical, tapering upwardly to conform   20  An
inverted cup-shaped cover 152 is posi- with the interior face of the taper
sleeve. The upper  tioned with its central aperture located to receive end
of the taper body fixedly supports the enlarged  an upper extent of the
chuck body. Its upward lower end of an elongated chuck body 114 for
movement is limited by a nut 154 threadingly re- rotation therewith. At its
axially central extent, the  ceived on the upper end of the chuck body. Its
chuck body rotationally supports a locking rotor  25  downward movement is
limited by a die spring 116 having radially outwardly directed locking
124, the upper end of which bears against the ramps 118 formed with
circumferential spaces 120  cover and the lower end of which bears against
the therebetween. The lower surfaces of the locking   rotor through a
thrust bearing assembly 156. The ramps are formed with inclined surfaces
122 which  die spring 124 also functions to urge the rotor and contact, and
cooperate with, the inclined surfaces  30  its locking ramps into contact
with the locking 62 of the locking ramps 60 of the rim assembly 16  ramps
of the rim after the lock pins have been to effect a coupling action. Note
Figure 3. The   retracted and the rotor has been rotated into its inclined
ramps and spaces of both the spindle     locking orientation. This
unlocking motion of the assembly and rim assembly are configured to co-
rotor with respect to the taper body will allow operate whereby clockwise
rotation of the rotor as  35  rotation therebetween to both axially and
rotational- seen in Figure 3 in association with downward     ly engage the
matable locking ramps. pressure on the rotor by the die spring 124 will
The upwardly tapering exterior face of the ck the lower surfaces off its
ramps over the upper  taper body 112 includes keyways 160, at least one
surfaces of the inclined ramps of the rim to effect  of which is provided
with a drive key 70 extending the locking of the rim assembly and tire to
the   40  radially outwardly of the surface of the keyway to spindle
assembly.                                 allow coupling with an aligned
keyway 66 In the rim Apertures 126 extend through a flange at the
assembly to thereby preclude rotation of the rim lower end of the chuck
body 114 for receiving a   with respect to the spindle during operation and
pair of lock pins 128. The upper ends of the lock  use. The spindle
assembly 12 also includes a pins extend into aligned, upwardly extending
reces-  46  spindle hub 164 bolted to the lower surface of the ses 130 in
the rotor. Plugs 132 are preferably    taper body for rotation therewith.
The spindle hub located within the recesses of the rotor for pur-  has
located internal thereof a tube spacer 166 with poses of proper spacing.
When the lock pins are   roller bearings 168 to allow for the rotation of
the extended into the recesses of the rotor, they will  spindle hub and
taper body with respect to the preclude rotation of the rotor with respect
to the   50  fixed tube spacer. The spindle hub includes a chuck body 114,
taper body 112, and the remain-   flange 170 having an axially extending
V-shaped der of the spindle assembly.                      notch 172
adapted to receive a spindle lock or V- The lower ends of the lock pins are
formed     locator 174 for effecting the proper predetermined with
enlargements which are received in recesses  rotational positioning of the
spindle, its locking of a T-bar 136 upwardly biased by a coil spring  55
ramps, as well as the rim and tire. 138. Positioning of the spring is
effected by place-  A drive wheel 176 with an elastomeric surface ment of
its lower end in an axial recess 140 of the  178 is located in driving
contact with the lower taper body 112. Axial movement of the T-bar and
portion of the spindle hub to effect any necessary    11                EP
0 275 088 B1                   12 minor rotation of the spindle hub and
consequently  the gripper finger blocks receive and support the 



the tire until the spindle lock or V-locator 174 is  enlarged heads 78 of
the gripper pins 74 to effect received within the notch 172 and effects
proper  support of the gripper pins, rim and tire for move- rotational
positioning of the spindle assembly. The  ment between the test spindle and
the index spin- tube spacer 166 slips onto a fixed shaft and is fit to   5
dle at the indexing station. In their exterior posi- obtain a proper
preload for the tapered roller bear-  tions the gripper finger blocks may
be raised and ings 168. The entire spindle assembly mounts on   lowered
independent of the gripper pins whereby top of the transducer 50 for
detecting the vibrations  the test tire may rotate independently of the
grip- caused by structural nonuniformities within the test  per fingers.
Appropriate and conventional sole- tire during rotation.
10  noids, not shown, may be provided within the grip- The loader robot
assembly 36 serves two func-  per blocks to allow for the gripping and
releasing of tions. It moves the tire back and forth between the  a rim of
the gripper pins. index assembly 20 and the test spindle assembly
Moving upwardly and downwardly with the 12. It also functions to provide
the forces needed to  gripper blocks is the power wrench 186. In addition
couple and uncouple the rim assembly 16 with the   is  to the movement in a
vertical plane, the power spindle assembly 12. These forces are provided by
wrench is also provided with a rotary actuator 198 mechanisms located in a
tire loader and power     to provide a rotational motion to the power
wrench wrench subassembly 38 mounted for vertical recip-  about its axis.
This axis is also the axis of the rim rocation between a lower orientation
for gripping  and tire as well as the test spindle. The rotary and
releasing a rim assembly 16 supporting a tire  20  actuator effects the
rotation of the power wrench and an upper orientation for horizontal
movement.  when in its lower position when its fingers are This subassembly
is also mounted for horizontal   located within the spaces 120 between the
locking reciprocation between a first position above the  ramps 118 of the
locking rotor 116. The vertical index spindle at the index station 34 and a
second  edges of the wrench will contact the vertical edges position above
the test spindle assembly 12. As   25  of the locking ramps of the locking
rotor in the seen in Figures 1 and 2a, horizontal pneumatic    spaces
therebetween. Actuation of the rotary ac- cylinder 180 effects the motion
of the subassembly  tuator 198 and power wrench 186 in a clockwise from
between the spindles while a vertical pneu-  direction for forty-five
degrees will cause a wedging matic cylinder 182 raises and lowers the tire
loader  action of the locking ramps 118 of the locking rotor and power
wrench subassembly between a lower  30  into sliding contact with the
mating surfaces 62 of operational position and a raised moving position
locking ramps 60 of the rim assembly 16 to couple for movement between
assemblies.                  their surfaces in a secure frictional contact
through The loader robot assembly includes an array of  the axial force
imparted by the die spring 124. vertical and horizontal supports extending
from ad-  After the locking has been completed, the gripper jacent to the
test spindle and the index spindle at  35  fingers 188 will be energized to
release the grip- the indexing station. Horizontal guide rails 184 are
ping pins 74 and to rise to a position out of contact supported for the
movement of the tire loader and  with the rim and spindle so that the test
tire may power wrench subassembly. This subassembly is     be rotated for
the testing procedure. In addition, the provided with rollers for its
smooth horizontal   central portion of the power wrench 186, due to its
movement and is also coupled with a horizontal  40  downward movement,
contacts the button 144 of pneumatic cylinder 180 for movement of the sub-
the plunger to provide an axial motion sufficient to assembly between its
end positions. Limit switches,  disengage the lock pins 128 from the
recesses 130 conventional in their design and use, are also pro-  of the
rotor whereby desired rotation of the rotor vided adjacent the end
positions to inactivate the  may then be effected. horizontal pneumatic
cylinder when the end posi-  45  When the testing procedure is complete,
the tions are reached by the subassembly. The tire    subassembly will
again be lowered whereby the loader and power wrench subassembly includes
gripper fingers 188 grasp the gripping pins 74. The the power wrench 186,
the gripper fingers 188 and  locking pins 128 will also be retracted from
the their activating solenoids, rollers to guide its motion  additional
recesses to allow for the counter-rotation on vertical guide rails 190, and
limit switches, also  so  of the locking rotor 116. The power wrench 186
will conventional, to inactivate a vertical pneumatic cyl-  also contact
the locking ramps 118 of the rotor 116 inder 182 when the subassembly
reaches its in-    to allow rotation of the locking rotor counterclock-
tended raised or lowered position.                wise, a forty-five degree
counterclockwise move- The gripper fingers 188 include a pair of mat-
ment, concurrently with the gripping of the gripping ing blocks 192 and 194
movable between opened  55  pins 74 and the lifting of the rim and tire
from the exterior positions and closed interior positions equi-  test
spindle. Elevation of the subassembly after the distant from the centerline
of the gripper pins. In  counterrotation returns the lock pins 128 from the
their closed interior positions, recesses 196 within  alternate recesses
150 to the primary recesses 130 7    13                EP 0 275 088 B1
14 in the locking rotor 116. Horizontal motion of the  tube to rise with
respect to the cylinder and head 



bassembly to a location above the index spindle   bracket when the downward
motion of the head and the lowering of the subassembly are then
bracket causes the air tube to make a tight fit with followed by the
release of the gripping pins 74.  the inflation riser. 0-rings 228 recessed
within the The test spindle is again ready for. indexing of the   5   lower
face of the inflator head effect a secure tested tire to the operator
loading station 32 and  pneumatic coupling of the tire inflator with the
the receipt of a subsequent tire to be tested.    inflation riser. Upward
motion of the head bracket The index assembly 20 includes a. flat circular
following inflation will allow for the expansion of the table 22 adapted
for rotary oscillation of one hun-  coil spring and return of the inflation
head and dred eighty degrees between an operator loading   10  flanged
shaft in anticipation of the next inflation station 32 and an index station
34. The table is  cycle. The vertical movement of the inflator assem-
mounted with its axis located on the axis of a    bly is effected by a
vertical pneumatic cylinder 232 supporting shaft 202, the lower end of
which is   with conventional limit switches to deenergize the coupled to a
indexing motor 30 located within a   pneumatic cylinder when the air tubes
arrive at housing 204. The housing is provided with indexing   15  their
proper raised or lowered positions. switches for oscillating the circular
table and two   With reference to Figures 1, 2b, 2d, 2e and 8, upstanding
index spindles 24 and 26 one hundred   the main component element of the
roadwheel eighty degrees In either direction for moving a test  assembly 42
is the roadwheel 44 with its exterior [err] between the operator loading
station 32 adja-  cylindrical surface rigidly formed of a precision
[err]ent the operator and the index station 34 beneath  20  aluminum
mounted on radially extending support the loader robot assembly for
movement of the tire  struts. The roadwheel has a spindle 234 at the and
rim assembly to the test spindle by the loader  interior ends of its
struts. The spindle is fixedly robot assembly and for then receiving the
tested  mounted on a shaft rotatable about a vertical axis tire from the
test spindle by the loader robot as-  parallel with and offset from the
axis of the test sembly. The index spindles with the tested tire  25
spindle and test tire. Bearing assemblies are moun- may then be rotated
back one hundred eighty       ted at opposite ends of the spindle proximate
the degrees to the operator loading station where the  ends of the hub. The
spindle Is coupled to the tested tire may be removed by an operator for
drive shaft 236 of a DC motor 48 mounted coaxially disassembling the tire
from the rim and whereat   with the spindle. An elastomeric coupling 240
se- the next tire to be tested, along with its supporting   30  cures the
drive shaft of the motor with the road- rim assembly, may be placed on the
index spindle  wheel for the smooth application and relief of pow- at the
loading station.                           er. Located above the index
spindle at the oper-      The roadwheel and motor are mounted in a ator
loading station is the automatic tire inflator  carriage 242 mounted on
guide rails through appro- assembly 52. Note Figures 1 and 9. The tire
infla-  35  priate bearing assemblies. Stop plates and limit tor assembly
is mounted on a head bracket 206 for  switches are located at opposite ends
of one of the vertical reciprocation on guide rails 208 toward and  guide
rails to limit the path of movement of the vay from the spindle and tire to
be inflated at the  carriage, motor and roadwheel between a retracted
Operator loading station. The tire Inflator assembly  position with the
roadwheel out of contact with the includes two similarly configured
inflating members  40  test tire, as shown in Figures 2a and 2b, and an
mounted through cylinders 210 to the head bracket  operative advance
position wherein the roadwheel 206 for concurrent vertical reciprocation
therewith.  will drivingly contact the test tire on the test spin- Within
the central bore of each cylinder is a  dle. Note Figures 1 and 2e. A
hydraulic cylinder 46 shaft 212 having a central bore for receiving an air
is coupled to the carriage 242 for retracting and tube 214. Each air tube
is coupled through flexible  45  advancing the roadwheel. The hydraulic
cylinder is tubes 216 at its upper end with a source, not     inactivated
by conventional limit switches which shown, of air or other appropriate
aeroform fluid  determine the carriage arriving at the proper re- under
pressure. The lower end of each shaft 212 is  tracted and advanced
positions. provided with a flange 218 to support an inflator    In
operation and use, the tire uniformity ma- head 220 through bolts 222. The
slower end of  50  chine of the present invention may function to carry
each shaft is provided with semicircular cutouts  out a method of handling
test tires and testing 224 by which compressed air may flow from the
them for uniformity in an essentially automatic source, through the air
tube by way of the inflation  mode of operation. The sequence of events may
risers and channels into the tire to be tested. A coil  be followed by
referring to Figures 2a through 2e. spring 226 is located between the upper
surface of  55  The operator begins by mounting a tire 18 on a rim the
flange and the lower edge of the cylinder 210  56 and placing the
uninflated tire with its support- whereby downward motion of the tire
Inflator into  ing rim on the index spindle 26 at the operator contact with
the inflation riser may cause the air  loading station 32 of the index
table assembly 20. 8    15                 EP 0 275 088 B1
16 The location of the key of keys 68 of the index     assembly has lowered
the locking pins 128 to allow 



spindle and the keyway or keyways 66 of the rim      rotation of the
locking rotor 116. At this time, the insure proper orientation of the
gripper pins 74,   limit switch associated with the rotary actuator will
inflation risers 76, and locking ramps 60 and 118  be contacted to open the
gripper fingers and also as required throughout the sequencing of the ma-
5   retract the V-locator 174 whose limit switches will chine and its
method. If desired, the spindles at the  energize the vertical cylinder 182
to raise the sub- index assembly 20 may be provided with locking
assembly 38 allowing the locking pins 128 to enter mechanisms, including
locking ramps, a locking     the alternate recesses for locking the tire
and rim rotor and the like, of the type employed at the test  with the
locking rotor and the locking rotor with the spindle assembly 12, in order
to provide for more  io  lower mechanisms of the test spindle assembly. At
accurate handling of the test tire.                 this time, hydraulic
cylinder 46 will move the road- The depression of a conventional start
pedal,   wheel 44 through its carriage into driving contact not shown,
associated with an operator console will  with the test tire. initiate the
automatic operation of the machine with   The test sequence on the test
tire will then be timing of the various solenoids and pneumatic cyl-  15
carried out with the roadwheel 44 rotating on con- inders controlled by
limit switches energized and  tact with the test tire 18 and the transducer
50 de-energized by the functioning components of the   sensing the
vibrations of the test spindle. During machine. With the start pedal
engaged, the pneu-   the testing sequence, the roadwheel is rotated at
matic cylinder 232 will drive down the inflator as-  varying speeds and
loads representative of those sembly 52 and position the air tubes 214 in
oper-  20   which occur on automobiles in service and mea- ative engagement
with the inflation risers 76 of the  sure the vibratory axle forces which
cause vibra- rim 56 allowing the flow of air through the rim into  tions
and acoustical disturbances in the auto- the tire. When the appropriate
pressure has been    mobiles. provided, the inflator assembly will rise
with the     With the test sequence having been complet- plunger of the
inflation risers acting as a valve to  25  ed, the test spindle will be
rotated automatically seal the rim and tire with air of a predetermined
until the V-locator 174 moves into its slot 172 on pressure. The pneumatic
cylinder will stop its up-  the taper block and the test spindle is
properly ward or downward motions upon contacting asso-     located. The
automatic tire loader and power ciated limit switches with which it is
coupled.     wrench subassembly 38 of the loader robot assem- Upon the
inflator assembly reaching its upper-  30  bly 36 will then be lowered
automatically and its most position, a limit switch will stop its upward
gripper fingers 188 closed over the gripper pins 74 motion and signal the
index table to rotate 180     as well as the locking pins 128 retracted
from the degrees thereby tripping a limit switch which will  alternate
recesses 150 of the locking rotor 116. The energize the automatic tire
loader and power        above-described sequence will then be automati-
wrench subassembly 38 whereby a vertical pneu-  35  cally operated in
reverse until the tested tire arrives matic cylinder 182 of the subassembly
will drive    at the operator loading station for being manually the
subassembly downward toward a test tire pre-   removed from the index
spindle and the tire de- viously fed to the index station. Upon reaching
its  flated and disassembled from its rim. appropriate lowermost position,
the downward mo-       While the machine is functioning to test a tire,
tion of the subassembly will stop with its limit  40  the operator may
mount an additional tire on an switch having been contacted. This action
will close  additional rim and place it on the index spindle at the gripper
fingers 188 to grasp the gripper pins 74  the operator loading station. In
this manner, when through solenoids in the blocks of the gripper fin-  the
tested tire is rotated from the indexing station gers. The gripper fingers
having been closed, the  to the operator loading station, the next tire to
be vertical pneumatic cylinder 182 will raise the sub-  46  tested will be
moved to the index station for the assembly until it contacts a limit
switch to stop the  next test sequence. upward movement. At this point, the
subassembly        The present disclosure includes that informa- will move
horizontally through the energization of  tion contained in the appended
claims as well as the horizontal pneumatic cylinder 180 until a limit  that
in the foregoing description. Although the in- switch is contacted. The
subassembly and rim with  50  vention has been described in its preferred
forms its supporting tire is thus positioned above the test  or embodiments
with a certain degree of particular- spindle assembly 12. At this point,
the vertical    ity, it is understood that the present disclosure of
pneumatic cylinder 182 Is energized to lower the   the preferred form  has
been made by way of subassembly and position the rim and supported
example and that numerous changes in the details test tire on the test
spindle. Upon reaching the   55  of construction, fabrication and use,
including the lower position, a limit switch is contacted by the
combination and arrangement of parts and method subassembly to rotate the
rotary actuator 198 for a  steps, may be resorted to without departing from
forty-five degree clockwise rotation since the sub-  the spirit and scope
of the invention. 9    17                 EP 0 275 088 B1
18        *   C  L   M   S  * Claims
the rim (16) on said index spindle (24,26) at 



the loading station (32). 1. Apparatus for feeding a tire (18) to and from
a test station (12) in which a roadwheel (44) is  6. The apparatus as set
forth in one of claims 1 supported for rotation between a retracted po-   6
to 5 and further including a locking device sition out of contact with a
test tire (18) at the  (116,118) associated with the test station (12) test
station (12) and an advance position in       to lock thereon and unlock
the rim (16) sup- driving contact with a test tire (18) at the test
porting the test tire (18). station (12) and a sensing device to determine
non-  10  7. The apparatus as set forth in claim 6 and uniformities of the
test tire (18),                further including operating means (186) on
said characterized by                                loader assembly to
activate and inactivate said a motor (48) to rotate the roadwheel (44)
locking device (116,118). while the roadwheel (44) is in the advanced
position,                                  15  8. A method for testing the
uniformity of a tire an indexing assembly (20) including a pair      (18)
in which a test spindle (14) is rotatable of spaced, upwardly extending
spindles (24,26)      about its axis and adapted to receive the test
adapted to move between a loading station          tire (18); (32) and an
index station (34),                        providing a roadwheel (44)
rotatable about a loader assembly (36) adapted to move   20     an axis
parallel with, but offset from, said axis between a position adjacent the
test station       of said test spindle (14); (12) and a position adjacent
to the index spin-        moving said roadwheel (44) from a re- dle (24,26)
at the index station (34) for trans-   tracted position out of contact with
the test tire porting the test tire (18) mounted on the rim      (18) on
said test spindle (14) to an advance (16) therebetween and
25      position wherein said roadwheel (44) is in driv- a transducer (50)
being operatively coup-       ing contact with the test tire (18) on said
test led with the test station (12) to sense vibrations  spindle (14); of
the test tire (18) when rotated by the road-        determining
non-uniformities of the test tire wheel (44) as a function of
non-uniformities        (18), within the test tire (18).                 30
characterized by providing an index table (22) rotatable 2. The apparatus
as set forth in claim 1 wherein       about an axis parallel with, but
offset from, the said indexing assembly (20) includes a table        axis
of said test spindle (14) being configured (22) supported for rotation
about an axis and      to receive a rim (16) supporting the test tire said
index spindles (24,26) extend transversely  35  (18); from said table (22)
at a location adjacent the        providing the index table (22) with a
pair of periphery of said table (22) at diametrically      spaced upwardly
extending index spindles opposed locations.
(24,26) rotating the index table (22) whereby said 3. The apparatus as set
forth in claim 1 or 2   40     index spindles (24,26) move from a loading
wherein the loader assembly (36) includes a         station (32) remote
from said test spindle (14) gripper means (188) to grip or release the rim
to an indexing station (34) in proximity to said (16) supporting the test
tire (18) and wherein     test spindle (14); said index table (22) is
circular.                     transporting the rim (16) supporting the 45
test tire (18) from said index spindle (24,26) at 4. The apparatus as set
forth in claim 3 wherein       said index station (34) to said test spindle
(14); said loader assembly (36) is adapted to move           rotating said
roadwheel while (44) in its said gripper means (188) vertically between a
advance position to rotate said rim (16) and its lower position whereat
said gripper means           supported tire (18); and (188) may grip or
release the rim (16) support-  so    sensing the vibrations of the test
tire (18) ing the test tire (18) and a higher position       when rotated
by said roadwheel (44). whereat said gripper means (188) may hori- zontally
transport the gripped rim (16) support-  9. The method as set forth in
claim 8 further ing the test tire (18).
including gripping the rim (16) supporting the 55      test tire (18) and
said step of transporting the 5. The apparatus as set forth in one of
claims 1       rim (16) further includes the steps of moving to 4 and
further including an inflator assembly    said gripper means (188)
vertically to a lower (52) to inflate the test tire (18) supported by
position at said indexing station (34) whereat 10    19                 EP
0 275 088 B1                    20           c   L   M   S said gripper
means (188) may grip a rim (16)       dexvorrichtung (20) elnen zur Drehung
um elne 



supporting the test tire (18), moving said grip-    Achse gelagerten Tisch
(22) aufweist, und die per means (188) vertically to a higher position,
Indexspindeln (24,26) an elner nahe dem Um- moving the rim (16) supporting
the test tire        fang des Tisches (22) gelegenen Position an (18)
horizontally and moving said gripper   5      diametral gegenUberliegenden
Stellen querge- means (188) vertically to a lower position at       richtet
von dem Tisch (22) abstehen. said test station (12) whereat said gripper
means (188) may release the rim (16) support-   3. Vorrichtung nach
Anspruch 1 oder 2, bei der ing the test tire (18).
die Ladevorrichtung (36) elne Greifeinrichtung 10     (188) zum  Greifen
oder Freigeben der den 10. The method as set forth in one of claims 8 or 9
Testreifen (18) haltenden Felge (16) aufweist further Including the step of
inflating the test    und be! der der Indextisch (22) kreisformig ist. tire
(18) supported by the rim (16) on said index spindle (24) at said loading
station (32).  4. Vorrichtung nach Anspruch 3. bei der die La- 16
devorrichtung (36) die Greifeinrichtung (188) 11. The method as set forth
in one of claims 8 to      vertikal zwischen einer tieferen Position, an
der 10 including the step of locking the rim (16)      die Greifeinrichtung
(188) die den Testreifen supporting the test tire (18) on said test spin-
(18) haltende Felge (16) greifen oder freigeben dIe (14) prior to testing.
kann, und einer hoheren Position bewegen K!
20      kann, an der die Greifeinrichtung (188) die den PatentansprUche
Testrelfen (18) haltende gegriffene Felge (16) horizontal transportieren
kann. 1. Vorrichtung zum Transport eines Reifens (18) zu und von einer
Teststation (12), an der ein   5. Vorrichtung nach einem der AnsprUche 1
bis Strallenrad (44) rotierbar gehalten ist zwischen   25  4, femer mit
einer Aufblasvorrichtung (52) zum einer zurUckgezogenen Position, in der es
sich     Aufblasen des Testreifens (18), der von der au~er Kontakt mit
einem an der Teststation          Felge (16) auf der an der Ladestation
(32) (12) angeordneten Testreifen (18) befindet, und     befindlichen
Indexspindel (24,26) gehalten ist. einer vorgerUckten Position, in der es
sich in Antriebskontakt mit einem an der Teststation   30  8. Vorrichtung
nach einem der Ansprlche 1 bis (12) angeordneten Testreifen (18) befindet,
und    5, ferner mit elner mit der Teststation (12) mit einer
Erkennungsvorrichtung zum Erken-          verbundenen
Verriegelungseinrichtung nen von Ungleichf6rmigkeiten des Testrelfens
(116,118) zum Verriegeln und Entriegeln der (18),
den Testreifen (18) haltenden Felge (16) in gekennzelchnet durch
36       bezug auf die Teststation (12). einen Motor (48) zum Drehen des
Stralenra- des (44), wenn dieses sich in der vorgertckten  7. Vorrichtung
nach Anspruch 6, famer mit einer Position befindet,
an der Ladevorrichtung vorgesehenen Betati- eine Indexvorrichtung (20) mit
einem Paar be-       gungseinrichtung (186) zum Aktivieren und De-
abstandeter, aufwarts gerichteter lndexspindeln  40  aktivieren    der
Verriegelungseinrichtung (24,26). die zwischen einer Ladestation (32)
(116,118). und einer Indexstation (34) bewegbar sind, eane Ladevorrichtung
(36), die zwischen einer   8. Verfahren zum Testen der Gleichfdrmigkeit ei-
Position nahe der Teststation (12) und einer       nes Reifens (18), bei
dem  eine Testspindel Position nahe der an der Indexstation (34) be-  45
(14) um ihre Achse drehbar und zur Aufnahme findlichen lndexspindel (24,26)
so bewegbar         des Testreifens (18) imstande ist; ist, daO sie den an
der Felge (16) montierten       bei dem ein Strallenrad (44) vorgesehen
wird, Testreifen (18) zwischen diesen Positionen be-      das um aine Achse
drehbar ist, die parallel zu wegt, und
der Achse der Testspindel (14), jedoch ver- einen MeBwandler (50), der
betriebsmiflig so   50   setzt zu dieser verlauft; mit der Teststation (12)
gekoppelt ist, daB er,     bei dem das Stralenrad (44) aus einer zurUck-
wenn der Testreifen (18) mittels des Straflenra-    gezogenen Position, die
sich auler Kontakt mit des (44) gedreht wird, Vibrationen des Testrei-
dam  auf der Testspindel (14) angeordneten fens (18) als Funktion von in
dam Testreifen        Testreifen (18) befindet, in eine vorgerUckte (18)
vorhandenen  Ungleichformigkelten er-  5S      Position bewegt wird, in der
sich das Stral3en- kennt.                                             rad
(44) in Antriebskontakt mit dam auf der Testspindel (14) angeordneten
Testreifen (18) 2. Vorrichtung nach Anspruch 1, bei der die In-
befindet;    21                 EP 0275 088 B1                     22
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spindel (14) vor dem Testen. (18) bestimmt werden, 



gekennzelchnet durch                            Revendlcatlons Vorsehen
eines Indextisches (22), der urn eine Achse gedreht werden kann, die
parallel, je-   5   1. Appareil pour avancer un pneu (18) vers et a doch
versetzt zu der Achse der Testspindel          partir d'une station d'essai
(12), dans lequel (14) verlduft, welche derart ausgebildet ist, daR   une
roue (44) est supportde pour une rotation sie eine den Testreifen (18)
haltende Felge         entre une position retractee hors contact avec (16)
aufnimmt;                                      un pneu test (18) a la
station d'essai (12) et AusrUsten des Indextisches (22) mit zwei be-  io
une position d'avance en contact entraihant abstandeten, sich aufwarts
erstreckenden In-        avec un pneu test (18) a la station d'essai (12)
dexspindeln (24,26),                                   et un dispositif de
d6tection pour d~termi- Drehen des Indextisches (22), derarti dal die
ner des non-uniformites du pneu test (18), Indexspindeln (24,26) von elner
entfernt von           caract6rls6 par der Testspindel (14) angeordneten
Ladestation   is     un moteur (48) pour entrather en rotation (32) zu
einer in der Nahe der Testspindel (14)      la roue (44) tandis que Ia roue
(44) est dans la angeordneten Indexstation (34) bewegt wer-
position avanc6e, den;                                                   un
assemblage d'indexation (20) incluant Transportieren der den Testreifen
(18) halten-      une paire de broches d'index espac6es s'eten- den Felge
(16) von der an der Indexstation (34)  20  dent vers lo haut (24, 26),
aptes a se deplacer befindlichen lndexspindel (24,26) zu der Test-
entre une station de chargement (32) et une spindel (14);
station d'index (34), Drehen des in vorgerackter Position befindli-
un assemblage chargeur (36) apte & se chen Straleenrades (44) zurm Drehen
der Felge       deplacer entre une position voisine de la sta- (16) und des
von ihr gehaltenen Testreifens   25   tion d'essai (12) et une position
voisine de la (18); und                                          broche
d'index (24, 26) A la station d'index Erkennen der Vibrationen des
Testreifens (18),     (34) pour le transport du pneu test (18) mont6
wahrend dieser von dem Stralenrad (44) ge-          sur la jante (16) entre
celles-ci et dreht wird.                                            un
transducteur (50) etant operativement 30      couple avec la station test
(12) pour capter les 9. Verfahren nach Anspruch 8, bei dem forner die
vibrations du pneu test (18) lorsqu'entrathn en den Testreifen (18)
haltende Felge (16) ergrif-    rotation par la roue (44), comme une
fonction fen wird und der Schritt des Transportierens        des
non-uniformites A l'interieur du pneu test der Felge (16) ferner folgende
Schritte umfaft:    (18). vertikales Bewegen der Greifeinrichtung (188)  35
in eine an der Indexstation (34) befindliche    2. Appareil selon la
revendication 1, dans loquel niedrigere Position, an der die
Greifeinrichtung   ledit assemblage d'indexation (20) inclut une (188) eine
den Testreifen (18) haltende Felge      table (22) supportde pour une
rutation autour (16) greifen kann,                                  d'un
axe et lesdites broches d'index (24,26) vertikales Bewegen der
Greifeinrichtung (188)  40   s'6tendent transversalement b partir de ladite
in eine hhere Position,                            table (22) en une
localisation voisine de la horizontales Bewegen der den Testreifen (18)
periph6rie de ladite table (22) aux localisations haltenden Felge (16),
diam6tralement oppos~es. und vertikales Bewegen der Greifeinrichtung (188)
in sine an der Teststation (12) befindliche   4 5  Appareil selon la
revendication 1 ou 2, dans niedrigere Position, in der die Greifeinrichtung
lequel l'assemblage chargeur (36) inclut un (188) die den Testreifen (18)
haltende Felge       moyen formant pince (188) pour pincer ou bien (16)
freigeben kann.                                lib~rer la jante (16)
supportent le pneu test (18) et dans lequel ladite table d'ndex (22) est
10. Verfahren nach einern der AnsprUche 8 oder 9,  50  circulaire. femer
mit dem Schrltt des Aufblasens des Testreifens (18), der von der Felge (16)
auf der  4. Appareil selon la revendication 3, dans lequel an der
Ladestation (32) befindlichen Indexspin-     ledit assemblage chargeur (36)
est apte a de- del (24) gehalten wird.                             placer
ledit moyen formant pince (188) vertica- 55      lement entre une position
inf6rieure pour la- 11. Verfahren nach einem der Ansprache 8 bis 10,
quelle ledit moyen formant pince (188) pout mit dem Schritt des Verriegelns
der den Te-         pincer ou liberer la jante (16) supportant le streifen
(18) haltenden Felge (16) auf der Test-    pnou test (18) et une position
4lev~e pour 12    1111111111111111111111111111111 23                 EP 0
275 088 B1                    24 laquelle ledit moyen formant pince (188)
peut    et 



transporter horizontalement la jante pinc6e (16)        d6tecter les
vibrations du pneu test (18) supportant le pneu test (18).
lorsque entraWne on rotation, par ladite roue (44). 5. Appareil selon l'une
des revendications 1 A 4   5 et incluant en outre un assemblage de gonfla-
9. Proced6 solon la revendication 8 incluant en ge (52) pour gonfler le
pneu test (18) supports     outre la saisie de la jante (16) supportant le
par la janto (16) sur ladite broche d'index         pnou test (18) et
ladite 6tape de transport de la (24,26) a la station de chargement (32).
jante (16) comportant en outre les etapes 10      consistant & deplacer
ledit moyen de saisie 6. Appareil solon l'une des revendications 1 a 5
(188) verticalement vers une position inf6rieure et incluant en outre un
dispositif de verrouilla-  a ladite station d'index (34) a laquelle ledit
go (116,118) associ6 avec la station d'essai        moyen formant pince
(188) pout pincer une (12) pour verrouliler au-dessus et d~verrouiller
jante (18) supportant le pneu test (18), ddpla- la jante (16) supportant le
pneu test (18).  15    cer ledit moyen formant pince (188) verticale- ment
vers une position plus elevee, d6placer la 7. Appareil solon la
revendication 6 et incluant en    jante (16) supportant le pneu test (18)
horizon- outre un moyen de commande (186) sur ledit         talement et
deplacer ledit moyen formant pin- assemblage chargeur pour activer et
inactiver      ce (188) verticalement vers une position inf6- ledit
dispositif de verroulllage (116,118).  20     rioure sur ladite station
test (12), b laquelle ledit moyen formant teat (188) pout liberer la 8.
Proc6d6 pour tester l'uniformite d'un pneu          jante (16) supportant
un pneu test (18). (18) dans lequel une broche de test (14) est entralnable
en rotation autour de son axe et    10. Proc6de solon P'une des
revendications 8 ou 9, apte A recevoir le pneu test (18);         25
incluant en outre l'etape de gonflage du pneu procurant une roue (44)
entraihable en ro-      test (18) supporte par la jante (16) sur ladite
tation autour d'un axe parallble, mais d6cal6,      broche d'index (24) a
ladite station de charge- dudit axe de ladito broche de test (14);
ment (32). deplagant ladite roue (44) a partir d'une position retract6e
hors contact avec le pneu   3o  11. Proced6 solon l'une des revendications
8 A 10, test (18) sur ladite broche de test (14) vers une   incluant
l'6tape de verrouiller la jante (16) sup- position d'avance dans laquelle
ladite roue (44)    portant le pneu test (18) sur ladite broche de est en
contact entrailant avec le pnoeu de test    test (14) avant de tester. (18)
sur ladite broche de test (14); determinant les non-uniformites du pneu
35 test (18), caractrls6 par les etapes consistant t procurer une table
d'index (22) entraihable en rotation autour d'un axe parallele avec, mais
decal6 de, I'axe de ladite broche de test (14)  40 etant configuree pour
recevoir une jante (16) supportant le pneu test (18); pourvoir la table
d'index (22) d'une paire de broches d'index espacees s'etendant vers le
haut (24, 26);                          45 foire tourner la table d'index
(22) par quoi lesdites broches d'index (24,26) se deplacent a partir d'une
station de chargement (32) dloi- gnee de ladite broche de test (14) vers
une station d'indexation (34) a proximit4 de ladite  60 broche de test
(14); transporter la jante (16) supportant le pneu test (18) a partir de
ladite broche d'index (24,26) & ladite station d'index (34) vers ladite
broche test (14); 5: faire tourner ladite roue (44) tandis quo dans sa
position d'avance pour.faire tourner ladite jante (16) et son pneu test
supportl (18); 13    


