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(67) Claim

1. An apparatus f£or mounting and dismounting a
tire having circumferential beads from a wheel having
circumferential uims wgainst which the beads engage
respectirely in use ineluding:

a main actuator means;

first and seccond gripper means for clamping onto a rlm
and mounted on said main actuater means for movemant
ralative to ecach other;

a tire lever moans on cach of sald gripper means for
engagement with a tire adjacent a bead thareof: and
control means for oporating said main actuator mean~ and
sald gripper means in sequence so that sald first gripper
means 1s actuate” to celamp onto the rim, said main
actuakor means is actuakted to move sBald second grippoer
means relative to sald first gripper means in a f£irst
diroction, said second gripper means is acktunted to clamp
onto the rim, saild £irst gripper means is deactuated to
ralease the rim btherefrom, sald maln actuator means is
actuated to move sold first gripper means in sald first
direction, sald first gripper means is acluated to clamp
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onto the rim, and said second gripper means is deactuated

to release the rim therefrom, said sequence being repeated
as desired.
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The invention relates to an aparatus for mounting
and dismounting tires, and more particularly to such an
apparatus of the type wherein a wedge-shaped device 1is
forced in between the rim edge and the bed wire of the
tire to force the bead wire inside or outside the rim edge
by a relative movement along the rim edge.

In a prior art apparatus for mounting and
dismounting of tires the wheel is fixed to a horizontal
shaft resting on an adjustable machine frame. During slow
rotation the tire bead is machined by means of a bead wire
tool designed for this purpose, either in the form of a
wedge-shaped chisel or a rotatable pressure plate
depending on whether the tire is to be mounted or
dismounted., The bead wire tool 1is mounted on an
adjustable arm on the machine frame. To f£ix the wheel to
the shaft, the latter is provided with a universal chuck
which by means of a number of radial claws or arms can be
set to different wheel diameters and rim shapes.

The apparatus is designed for stationary set-up in a
garage So that in any case a change of tire or mending of
a puncture will require that the wheel is dismounted from
the vehicle and brought to the garage. Mobile use of the
apparatus 1is not possible. In many cases it will,
however, be both faster and, from a working point of view,
more practical if tire change or puncture mending could be
carried out 1locally, especially in the case of large
unhandy wheels such as tractor wheels, construction
machinery wheels and lorry wheels.

It is an object of this invention to remedy defects
in prior art devices by providing a mobile, very handy
apparatus which allows mounting work directly on the spot
while the wheel is fixed to the vehicle, or has been
dismounted.

with this in mind, the present invention provides an
apparatus for mounting and dismounting a tire having
circumferential beads from a wheel having circumferential
rims against which the beads engage respectively in use
including:

a main actuator means;
D
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first and second gripper means for clamping onto a rim
and mounted on said main actuator means for movement
relative to each other;

a tire lever means on each of said gripper means for
engagement with a tire adjacent a bead thereof; and
control means for operating said main actuator means and
said gripper means in sequence so that said first gripper
means 1is actuated to clamp onto +the rim, said main
actuator means is actuated to move said second gripper
means relative to said first gripper means in a first
direction, said second gripper means is actuated to clamp
onto the rim, said first gripper means 1is deactuated to
release the rim therefrom, said main actuator means is
actuated to move said first gripper means in said first
direction, said first gripper means is actuated to clamp
onto the rim, and said second gripper means 1is deactuated
to release the rim therefrom, said sequence being repeated
as desired.

The apparatus may have a double set of tire levers
which by the use of two associated squeezing devices
clamping directly on the rim edge ‘'step' along the rim,
i.e. move step by step, by opening and closing the two
squeezing devices alternately, the distance between the
tire levers being increased and reduced alternately at the
same time. During this stepwise movement the tire levers
advance around the rim betwezn the rim edge and the bead
wire causing the bead wire to be forced outside the rim
when the tire is to be dismounted.

The apparatus fits all wheel sizes directly and can
be c¢onveyed everywhere, e.g. on a service van, The
apparatus is fast and uncomplicated to use, The apparatus
can be arranged expediently £for pneumatic operation as
compressor equipment 1is available or Dbrought along
wherever tires are serviced.

An embodiment of the invention as described results
in a very compact structure of the apparatus and also a
constructional solution containing as few parts as
possible. Building the main c¢ylinder into the claw
mechanism such as provided in one embodiment also gives
-




optimum utilization of the cylinder force.

The various movements of the apparatus (cylinders)
is performed expediently by means of a central control
valve common to both the main cylinder and squeeze
cylinders. The control valve is designed for manual
operation and give the operator a valuable sense and
control of the movements of the apparatus. This solution
is also simple &@nd reliable. The control valve is mounted
directly on the apparatus

As an zlternative to the manually operated control
valve, the apparatus can be arranged with valve equipment
for automatic sequential control of the various movement
functions.

The following description refers in more detail to
the wvarious features of the apparatus of the present
invention. To facilitate an understanding of th»
invention, reference is made in the description to the
accompanying drawings where the apparatus is illustrated
in a preferred embodiment. It is to be understood that
the apparatus of the present invention is not limited to
the preferred embodiment as illustrated in the drawings.

Fig. 1 is a perspective view of a tire mounting and
dismounting apparatus according to the invention;

Fig., 2 is a front elevational view of apparatus in
the simplified version of Fig. 1, with the claw mechanism
shown in an open position;

rig. 3 is a view similar to Fig. 2 of the same
apparatus in a closed position;

Fig. 4 is a detail view of the squeeze device; and

Fig. 5 i1s an enlarged schematic cross-sectional view
showing the function of one tire lever and the assoclated
squeeze mechanism during dismounting of a tire.

In the embodiment shown on the drawing the tire
mounting apparatus mainly consists of a c¢law-shaped
mechanism including two claw legs 1 with assoclated hinge
parts 2 at one end, a pneumatic cylinder (main cylinder) 3
built in between the claw legs with a piston rod 3a having
a forked end 4, a tire lever 5 fixed and extending at
right =ngles to the free end of each claw leg, and a
“d=




gripper cylinder 6 connected to each tire lever and having
a holder of gripper member 7. The apparatus also includes
a pneumatic control valve 8 common to the three cylinders
3 and 6 and a rear handle 9 (i.e. extending away or
E outwardly with respect to the tire levers).
; The main cylinder 3 actuates the claw legs 1 via an
| angle joint mechanism consisting of two angle Jjoints 12
fitted between the forked end 4 and the legs 1. The angle
joints are each pivotally connected at one end by a common
10 joint pin 4a to the forked end 4. The claw legs have
0 slits la in which the angle joints operate and have pivot
‘ joint connections at the other ends to the legs indicated
AR by joint pins 10. When the piston rod 3a moves out of the
cylinder the angle joints force the two legs 1 to move
seet away from each other (Fig. 2) and when the piston rod is
aio 3 retracted legs 1 are drawn together (Fig. 3).

The hinges 2 of the claw legs are bolted to the
outside of the bottom part 3b of the main cylinder by
means of the stay bolts 1l of the cylinder. The hinges 2
20 form the swivel bearings of the legs 1.

‘Ag The gripper cylinders 6 and the tire levers 5 arxe
designed as integrated units welded to the ends of the
claw legs. The tire lever 5 is an extension from the
wasoes cylinder 6 parallel to the piston rod 6a, but at some
distance from 3it. On one side of the tire lever 5, at
. some distance in front of the piston rod 6a, a rounded
angularly projecting grippor nose 7 is welded and together
with piston rod 6a, forms the holder or gripper operated
by cylinder 6. The tire lever gripper nose and e¢ylinder
30 piston rod are adapted to be positioned in use with
raspect to the rim profile as shown in Fig. 8,

Activation of the gripper cylinder 6 forces the
piston rod 6a towards the rim F whieh is then held firmly
between tha holder or grippor member and the plston rod 6a
which together function as a c¢law at the end of each lay
1. In this way, the levar 5 on the cylinder 6 is locked
in position on the rim: When the pressure in cylindoer 6
is released again (each cylinder being a single action
AL AT eylinder wikth a spring return, not shown), the tire laver

7 Al by
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is released from the rim. This operation of each gripper
is out of phase, or "alternated with the other gripper and
also synchronized with the reciprocating movement of the
main cylinder 3 so that in this way the tire levers are
made to ‘crab', or crawl, forward on and around the rim.
During this movement the two tire levers cause the bead
wire K of the tire D to be forced away £from the rim (as
shown in Fig. 5), and depending on whether the bead wire
is forced out or in relative to the rim, the tire is
dismounted and mounted respectively. The tire can be
guided sideways by manual efforts. In the working
position the handle 9 of the apparatus points radially
with respect to the wheel center,

A more detailed description of the operation of the
apparatus will now be given. In this description it is
assumed that one having ordinaxy skill in the art knows
that each wheel, particularly when mounted on the vehicle,
has an inner rim H and an outer rim K and the tixe has a
corresponding inner bead J and outer bead K. For
dismounting a tire, levers 5 are inserted between the
outer rim F and outer tire bead K preferably when in the
close position (Fig. 3) so that gripper oelements 7 are
inside of rim F and part of bead K is on the outer surface
of levers 5 as shown in Flg. 5.

Then one of the gripping cylinders 6 is operated by
control valve 8 sgo that piston rod 6a thercof 1is moved
outwardly into engagement with the outside of rim ¥ to
clamp rim I between the outer end of the piston rod ond
gripper member 7 to securely clamp one clow leg 1 to the
rim. At this time the other gripper cylinder is not
prossurized and the piston rod thoreof is in the rotracted
position, whaerehy oporaotion of main cylinder 3 by control
valve 9 sproads the grippers apart (Flg. 2) by moving the
unclamped gripper away from the c¢lomped gripper., During
this movement lever 5 traverses under bead K and forces it
off of rim F at least for the distance lever 5 travels
around the xim in this atep., After reaching its outer
sproead posikion, the gripper just moved is operated by the

_control valve 8, os described above, to ¢lamp onto the rim
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and the other gripper 1is released from the rim by
releasing the prssure in the cylinder 6 thereof, whereupcn
operation of main cylinder 3 by control valve 8 in the
opposite direction draws claw legs 1 together moving the
just released gripper towards the clamped gripper to the
inner position (Fig. 3). Continuous step by step
operation as described above incrementally moves the
gripper and levers 5 therzof around rim F until the entire
bead K is removed from the rim, A part of the other, or
inner, bead J of the tire is then slipped over levers 5
and stepwise operation described above is again commenced
to completely remove the tire from the wheel.

When the tire is to be mounted, levers 5 (preferably
in the position of Fig. 3) are positioned against the
inner surface of the inner bead J of the tire and gripper
member 7 is hooked over the inside of outer rim F. The
apparatus is then operated in the stepwise fashion
described above until the inner bead is completely forced
over rim F into the wheel area between the inner and outer
rims. Levers 5 are then positioned against the outer
surface of the tire over bead K and pushed inwardly toward
the inner bead J until gripper members 7 are hooked over
the inside of rim F and the outer bead portion is in the
relative position shown in dashed line in Fig. 5. The
stepwise operation described above is then commenced until
the entire circumference of bead K is inside rim F at
which time gripper members 7 and levers 5 are removed £rom
the rim and the apparatus is thereby separated from the
wheel and tire assembly.

From the above description it will be clear that the
apparatus is readily usable and capable of dismounting a
tire from its fully mounted position and for mounting a
tire £rom its fully dismounted position.

The three cylinders (main e¢ylinder 3 and gripper
ecylinders 6) are connected to a common 5/2 directional
valve 8 mounted on the side of the main cylinder (Fig.
1) The valve has a handle 8a for manual operation., The
apparatus has a relative welght and can be operated by a

‘single person. The apparatus vequires connaction to a

-




compressed air supply.
It will be understood that the leading principle of
the present invention lies in the tire levers and their

associated gripper mechanisms which can mount and dismount
tires while being propelled around the rim.
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1, An apparatus for mounting and dismounting a
tire having circumferential beads from a wheel having
circumferential rims against which the beads engage
respectively in use including:

a main actuator means;

first and second gripper means f£orx clamping onto a rim
and mounted on said main actuator means for movement
relative to each other;

a tire lever means on each of said gripper means fox
engagement with a tire adjacent a bead thereof; and
control means for operating sald main actuator means and
sald gripper means in sequence to that said first gripper
means 1is actuated to clamp onto the rim, said main
actuator means is oactuated to move said second gripper
meansg relative to sald first naripper means in a first
direction, sold sccond gripper means is actuated to clamp
onto the rim, sald first gripper means 1is deactuated to
release tho rim therefrom, said main actuator means is
actuatad to move said first gripper means in sald filrst
direction, gsold Eirst grippor means is actuated to c¢lamp
onto the rim, and paid sccond gripper moans is deactuated
to rolecase the rim therefrom, sold scquence being repcated
0s dosired.

2, An appoaratus as claimed in ¢loim 1 whereln:
sald moin oetuating means includes a double acting £luild
proassura operated main eylinder=piston moons having a maln
plston rod; and
soid gripper means coch comprises a £luld operated grippor
cylindor=pigton moans, a pigton ruvd having an outor
grippor end on tho plston of sald gripper c¢ylinder-piston
maans, and & grippoer membor between said outar gripper end
and goid tire lover means on the raspoctive gripper moans
cooparating with sald gripper ond Eor olamping the rin
batwasn sald gripper membar and sald gripper end.

3, An apparatus as claimed in elaim 2 whoreln saild
main agtuating means furthexr includen:
two leg members each pivotally mounted in relative spaced
relation on tha cylinder of said maln eylinder=piston

=0a
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means,;
one of said gripper means being mounted on each of said
leg members in spaced relation to the pivotal mounting
thereof:;
an outer end on said main piston rod; and
a pivoted 1linkage means between said outer end of said
main piston rod and said leg members so that actuation of
said main cylinder piston means to move said main piston
rod outwardly pivots said leg members and said gripper
means thereon apart and actuation of said main
cylindev~piston means to retract said main piston rod
pivots said leg members and said gripper means thereon
towaxd each other.

4. An apparatus as claimed in claim 3 wherein said
linkage means includes:
a pivot member on said outer end of said main piston rod;
two link members each pivotally connected at one position
therecon to said pivot member and pivotally connected at a
pogition spaced from said pivot member on a respective one
of sald leg members.

5., An apparatus as claimed in ¢laim 4 whereint
o slot is provided through each leg membexr; and
sold link membors cach oextend through a respective one of
sald slots,

6., An apparatus as claimed in c¢loim 2 wherein:
sald gripper cylinder~piston means are mounted on a
respoctive leg membor so that the gripper piston rods
thercof move ralatively to said gripper cylindors in a
direction transverse to tho first direction of movement of
soid gripper moons.

7+ An apparatus as cloimed in elaim 6 wherein:
gaid tire lever means ineludes o blade member oxtending
Erom cach of pald gripper ecylinders in the direction of
projoction of goid gripper piston rod; and
sald gripper member Ineludes a projoation on said tire
laver member projecking In o  direectlon substantially
transverse to the direction of movement of sald gripper
pigton rod.

8. An apparobus ag e¢lalmed in elaim 4 whorein:

=)0=
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said gripper <cylinder-piston means are mounted on a
respective leg member so that the gripper piston rods
thereof move relatively to said gripper cylinders in a
direction transverse to the first direction of movement of
said gripper means.

9, An apparatus as ¢laimed in claim 8 wherein:

a slot is provided through each leg member; and
said link members each extend through a respective one of
said slots.,

10. An apparatus as claimed in claim 8 wherein:
said tire lever means includes a blade member extending
from each of said gripper cylinders in the direction of
projection of said gripper piston rod; and
said gripper member includes a projection on said tire
lever member projecting in a direction substantially
transverse to the direction of movement of said gripper
piston rod.

11, An apparatus as claimed in claim 10 wherein:

a slot is provided through each leg member; and
said link members each extend through a respective one of
said slots.

12, An apparatus as claimed in claim 11 wherein:
said main cylinder-piston means and gripper
cylinder-piston means are operated by pneumatic pressure;
said control means comprises a control valve mounted on
sald main cylinder for connection Lo a pressure source;
and
pressure linaes are connected between said control wvalve
and said main cylinder and gripper cylinders.

13. An appératus as claimed in claim 2 wherein:
gaid main piston-cylinder means and gripper
plston~cylinder means are operated by pneumatic pressure;
sald control means includes a control valve mounted on
sald main c¢ylinder=-piston means for conneckion to a
pressure source; and pressure lines are connected between
sald control valve and sald main cylinder-piston means and
gripper cylinders.

14, An apparatus ag c¢laimed in claim 2 wherein
sald main actuating means further inecludes:

=]l=
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two leg members each pivotally mounted in relative spaced
relation to the cylinder of said main cylinder-piston
means;
one of said gripper means being mounted on each of said
leg members in spaced relation to the pivotal mounting
thereof;
an outer end said main piston rod; and
a toggle-link mechanism between the outer end of said main
piston rod and said leg members.

15, An apparatus substantially as hereinbefore
described with respect to what is shown in the
accompanying drawings,

DATED: 3 January 1991
PHILLIPS ORMONDE & FITZPATRICK

Attorneys for:
EJNAR PEDERSEN
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