
(12) United States Patent 
Jenkins et a]. 

US008323013B2 

US 8,323,013 B2 
Dec. 4, 2012 

(10) Patent N0.: 
(45) Date of Patent: 

(54) 

(75) 

(73) 

(*) 

(21) 

(22) 

(65) 

(63) 

(51) 

(52) 

(58) 

SYSTEM FOR CHANGING SIPE BLADES 
FOR MOLDING OR RETREADING TIRES 

Inventors: Brian Williams Jenkins, Greenville, SC 
(US); Gildas Yvon DeStaercke, 
Simpsonville, SC (US); James F. 
Garrett, Simpsonville, SC (US); Ronald 
Cress, Simpsonville, SC (US) 

Assignee: Michelin Recherche et Technique S.A. 
(CH) 

Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 31 days. 

Appl. N0.: 13/126,227 

Filed: Apr. 27, 2011 

Prior Publication Data 

US 2012/0161348 A1 Jun. 28, 2012 

Related US. Application Data 

Continuation of application No. PCT/US2009/ 
032079, ?led on Jan. 27, 2009. 

Int. Cl. 
B29D 30/06 (2006.01) 
B29C 33/42 (2006.01) 
US. Cl. ...... .. 425/20; 425/28.1; 425/470; 29/426.1; 

29/428; 29/469 
Field of Classi?cation Search .................. .. 425/20, 

425/25, 28.1, 46, 193, 470; 264/326; 29/426.1, 
29/428, 469 

See application ?le for complete search history. 

(56) References Cited 

U.S. PATENT DOCUMENTS 

2,569,080 A 9/1951 Trimble et a1. 
2,587,297 A * 2/1952 Duerksen ................... .. 425/28.l 

2,593,547 A 4/1952 Duerksen 
2,983,004 A 5/1961 Spier et al. 
3,553,790 A l/l97l Brobeck et al. 
3,912,437 A 10/1975 Hujik 
3,954,344 A 5/1976 Nakama 
4,053,265 A 10/1977 Wulker et al. 
4,553,918 A 11/1985 Yoda et al. 

(Continued) 

FOREIGN PATENT DOCUMENTS 

JP 2007-190803 A l/2006 
OTHER PUBLICATIONS 

International Search Report and Written Opinion for PCT/US2009/ 
032079 dated Mar. 23, 2009. 

Primary Examiner * James Mackey 

(74) Attorney, Agent, or Firm * Kurt J. Fugman 

(57) ABSTRACT 
An improved system for changing sipe blade con?gurations 
on equipment for the manufacture of tires is provided. This 
system alloWs the replacement of damaged sipe blades, the 
replacement of sipe blades of one con?guration With those of 
another con?guration, and the elimination of a sipe blade 
altogether. Certain embodiments alloW sipe blades to be 
changed by providing a sipe blade that is held by a blade 
holder With a slit in its heel that alloWs a compact assembly of 
the sipe blade and blade holder that is easy to manufacture. 
Other embodiments alloW sipe blades that have an undercut in 
the direction of draW in, their midportion and side portions 
Without undercuts to be easily made and installed. Finally, 
other embodiments alloW for the effective replacement and 
fabrication of sipe blades that have undercuts in the direction 
of draW that blend into other projections found on a curing 
member. 

30 Claims, 15 Drawing Sheets 
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SYSTEM FOR CHANGING SIPE BLADES 
FOR MOLDING OR RETREADING TIRES 

This application is a Continuation of International Appli 
cation PCT/US2009/032079, ?led on 27 J an. 2009. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates generally to an apparatus for mold 

ing or retreading the tread stock of a tire, and more speci? 
cally, to a system for readily replacing sipe blades in such an 
apparatus With those having a different con?guration, for 
replacing Worn or broken sipe blades, or for eliminating a sipe 
blade altogether. 

2. Description of the Related Art 
Molds and retread presses are types of equipment that are 

used to form features such as grooves, recesses, tread blocks, 
and sipes or lamellas on the tread stock of a tire. Sipes or 
lamellas are thin slits in the tread stock of a tire that enhance 
certain characteristics of the tire such as handling. Sipes are 
formed by thin projections or blades that extend from a curing 
surface of a mold or of a plate found in a retread press. In a 
molding situation, a neW tire is placed in the mold and then the 
mold sectors Which form the tread stock of the tire move in 
until projections such as sipe blades form the desired geom 
etry on the tread stock. When forming a sipe, the blade pen 
etrates the tread stock as the mold sectors move toWard the 
tire. Once the mold sectors have moved completely into a 
closed position, the curing surfaces of the mold sectors are in 
contact With the tread stock of the tire and the top portion of 
the mold is closed such that the complete tire is encapsulated 
Within the mold. The mold then supplies heat to the tread 
stock partially by conduction through the curing surfaces of 
the mold sectors to the exterior of the tire While heat is 
conducted to the interior of the tire via the membrane. This 
heats the rubber of the tire until it vulcaniZes, leaving the 
geometry permanently embossed on the tire. 
On the other hand, the retreading process is used to replace 

the tread on a used tire. First, the Worn tire tread stock is 
removed from the tire. Second, neW tire tread stock With the 
proper geometry is formed by placing a ?at piece of tread 
stock in a retread press that has sipe blades and other proj ec 
tions found on a curing plate that has been installed into the 
press. The press is then closed until the sipe blades and other 
proj ections engage the tread stock and the curing plate presses 
up against the tread stock. Sometimes sipe blades are located 
on the top portion of the retread press When the sipes are 
intended to open up to the interior of the tire. Other times the 
blades are found on the bottom portion of the press When the 
sipes are intended to face toWard the exterior of the tire. Heat 
is then conducted to the tread stock from both the bottom and 
top plates of the press until the rubber vulcaniZes, leaving the 
geometry permanently embossed on the tread stock. Finally, 
the neW tread stock is attached to the circumference of the tire. 
When forming sipes on tread stock, regardless of Whether 

it is by the molding or retreading processes, the sipe blades 
that form the sipes are thin and subject to repeated stress. 
Accordingly, these blades can become Worn or broken. 
Therefore, there is a need to replace Worn or broken blades 
With neW blades. Also, different types of tires have different 
geometry on their tread stock With different features necessi 
tating that sipe blades With different con?gurations be used. 
Also, the pattern in Which sipe blades or other projections are 
arranged needs to be changed to produce different types of 
tires. As a result, there has also been a need to mold and 
retread tread stock With different features. One Way to accom 
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2 
plish this is to have dedicated molds and curing plates With 
sipe blades and other projections permanently attached to 
them so that different types of tires can be manufactured. 
HoWever, it is often cost prohibitive to make a dedicated mold 
sector or curing plate for every type of tire, especially in 
situations Where a certain type of tire is produced in limited 
volumes. In such situations, it is preferable to have a mold 
sector or curing plate that can be changed over from one 
con?guration to another, so that different features and/ or sipe 
blade patterns and con?gurations can be embossed onto a 
tread stock using essentially the same apparatus. Therefore, it 
is desirable to have a system for molding or retreading tires 
that alloWs such a changeover. Finally, it Would be desirous to 
provide a system that creates this changeover in a foolproof 
manner, prohibiting the assembler from creating incorrect 
geometry for producing a particular tire that Would result in 
scrap and lost pro?ts. Fool proo?ng can also prevent mold and 
press crashing caused by components of one side of an appa 
ratus hitting the other side of the apparatus because compo 
nents are improperly oriented or located, Which is an unde 
sirable expense. 

Sipe blades come in tWo different basic con?gurations. The 
?rst type is called a tWo dimensional sipe blade, so called 
because its geometry varies in a plane that is parallel to the 
curing surface of a curing plate in the retreading application, 
or a plane that is perpendicular to the radius of the tire in a 
molding application. The geometry of a tWo dimensional sipe 
blade does not vary or is straight in the direction of draW for 
the sipe blade. The direction of draW is the direction a sipe 
blade moves to WithdraW from the tread stock after the sipe 
has been formed. In the molding process, the draW direction 
is in a generally outWard radial direction of the tire. In the 
retreading process, the draW direction is perpendicular to the 
curing surface and aWay from the tread stock. The second 
type of sipe blade is a three dimensional sipe blade and has 
geometry that varies both in a plane that is parallel to the draW 
direction and a plane that is perpendicular to the draW direc 
tion. An undercut is formed by a three dimensional sipe blade 
because of its geometrical variation in the direction of draW 
Which can result in a larger force being necessary to WithdraW 
the three dimensional sipe blade from the tread stock. 

For reference, the spatial relationship betWeen different 
features in this speci?cation and the claims Will be measured 
in the anti-draW direction Which is parallel and opposite to the 
draW direction (see FIG. 2 Which shoWs the anti-draW direc 
tion as ArroW A). Accordingly, features that are located fur 
ther in the anti-draW direction than others Will be referred to 
as being “above” them. LikeWise, features that are located 
further in the draW direction than others Will be referred to as 
being “beloW” them. Similarly, the surface of a feature that is 
located furthest in the anti-draW direction Will be referred to 
as being the “top” surface. On the other hand, the surface of a 
feature that is located furthest in the draW direction Will be 
referred to as being the “bottom” surface. 

FIGS. 1 and 2 disclose an apparatus that attempts to satisfy 
some of the aforementioned needs. Although it involves the 
use of a ?at retreading press, it is to be understood that this 
apparatus could be easily modi?ed to be used With a round 
mold for making a neW tire or retreading an existing tire as 
Well. This apparatus comprises a curing plate 50 that has a slit 
52 formed in it using a Wire EDM process. The slit 52 is 
con?gured to be complimentary to the shape of a tWo dimen 
sional sipe blade 54 that is to be inserted through the bottom 
surface 56 of the curing plate 50 until the molding portion 58 
of the sipe blade 54 has extended through the slit 52 and rises 
above the curing surface 60. The gap betWeen the blade 54 
and the slit 52 is about six and a half hundredths of a milli 



US 8,323,013 B2 
3 

meter on a side of the blade 54 on average in order to prevent 
the rubber from ?ashing into the recess during curing. As can 
be seen, the blade 54 has tWo heels 62 that extend from its 
retention portion 64, Which contact the bottom 56 of the 
curing plate 50, preventing the sipe blade 54 from passing 
through the curing plate 50. A piece of the retention portion 
64 of the sipe blade 54 is cut out, separating the tWo heels 62 
and forming a clamp surface 66 that is found above the bottom 
surface 68 of the heels 62 and Which is coplanar With top 
surface 70 of the heels 62. Hence, the clamp surface 66 of the 
sipe blade 54 is ?ush With the bottom surface 56 of the curing 
plate 50 When the top surfaces 70 of the heels 62 contact the 
bottom surface 56 of the curing plate 50, leaving only the 
heels 62 extending beloW the curing plate 50. A retainer plate 
72 With apertures 74 con?gured to clear the heels 62 is 
mounted to the curing plate 50, pressing onto the clamp 
surface 66 of the sipe blade 54 and capturing it betWeen both 
plates. 

This design alloWs tWo dimensional sipe blades 54 to be 
removed When Worn or broken by simply disconnecting the 
retainer plate 72 from the curing plate 50 and pulling the sipe 
blade 54 back out of the slit 52. HoWever, this design has 
several drawbacks. First, the slit 52 is Wired directly into the 
curing plate 50 Which means only another sipe blade 54 that 
has the same tWo dimensional variation in its geometry can be 
used in that slit 52. So this design does not alloW a changeover 
to another sipe blade 54 having another con?guration. Sec 
ond, this design does not easily alloW for a sipe blade 54 to be 
eliminated as the slit 52 Will alloW rubber to seep into it When 
no sipe blade 54 is present. Third, this design does not Work 
for three dimensional sipe blades since the molding portions 
of these blades are larger than those of tWo dimensional sipe 
blades 54 and they cannot ?t through the small slit 52 that 
accommodates tWo dimensional sipe blades 54. 

Accordingly, there still exists a need for a system that 
alloWs all sipe blade con?gurations, including tWo and three 
dimensional, to be changed out for sipe blades having other 
con?gurations in molding or retreading processes and to 
selectively eliminate a sipe blade if so desired. 

SUMMARY OF THE INVENTION 

The present invention includes an apparatus that can be 
used in molding or retreading a tire and that also alloWs sipe 
replacement. The apparatus has the folloWing components. 
First, there is a curing member that has a top surface that 
contacts the tread stock of the tire, a bottom surface, and an 
aperture that extends from the top surface to the bottom 
surface. Second, there is a blade holder that is con?gured to ?t 
Within the aperture of the curing member and that also has a 
body that de?nes a slit With a predetermined con?guration 
and a top surface that contacts the tread stock. A heel is 
attached to the body of the blade holder that has a top surface, 
Which contacts the curing member, and a bottom surface. 
Third, there is a sipe blade With a ?rst portion for forming a 
sipe in the tire tread and a second portion for retaining the 
blade Within the apparatus comprising a heel With a top sur 
face and a bottom surface. The second portion of the sipe 
blade has a shape that is complimentary to the slit of the blade 
holder so that the sipe blade can ?t Within the blade holder. 
Also, the slit of the blade holder may extend into its heel and 
the second portion of the sipe blade may at least be partially 
located Within the heel of the blade holder. Either of the heels 
of the sipe blade or blade holder may contact the curing 
member. 

The present invention also includes an apparatus for mold 
ing or retreading a tire having sipes in its tread stock that has 
fool proo?ng characteristics for assembling the apparatus. 
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4 
The apparatus has the folloWing components and features. 
First, there is a blade holder that has a predetermined con 
?guration With a top surface that contacts the tire tread and a 
body that de?nes a slit With a predetermined con?guration. 
The body also de?nes a hole that extends from the exterior of 
the blade holder to the slit. Second, there is a stop member 
disposed in the hole of the blade holder that extends into the 
slit of the blade holder. Third, there is a sipe blade that has a 
?rst portion for forming the sipe in the tire tread and a second 
portion that is shaped complimentary to the slit of blade 
holder so it can be contained Within the blade holder. The sipe 
blade also has a slot With an open end and a closed end that is 
located and con?gured to receive the stop member. The loca 
tion of the hole of the blade holder may be off-centered With 
respect to its body and the slot of the sipe blade may also be 
off-centered With respect to its body so that the sipe blade can 
only be fully inserted into the blade holder in a single orien 
tation. 

Yet another embodiment of the present invention provides 
a Way to form sipes With undercuts in the direction of draW 
that blends into a groove found on a tread stock. The appara 
tus comprises a curing member With a top surface that con 
tacts the tread, a bottom surface, and an aperture that extends 
from the top surface to the bottom surface. It also includes a 
sipe blade With a ?rst portion that forms a sipe in the tread and 
a second portion that is contained Within the apparatus. The 
?rst portion has an undercut in the direction of draW charac 
teriZed by a male or female portion on the front surface of the 
sipe blade. There is also a blade holder that has a body With a 
bottom curing surface and a ?rst spire that rises from the 
bottom curing surface to a top curing surface, said blade 
holder having a front surface that is con?gured to mate With 
an interior surface of the aperture of the curing member and a 
rear surface With a male or female portion that is complimen 
tary to the male or female portion of the undercut of the sipe 
blade When the rear surface of the ?rst blade holder is pressed 
against the front surface of the sipe blade so that there is no 
gap betWeen the blade holder and sipe blade, preventing ?ash. 
The sipe blade may also have an undercut in the direction 

of draW that is characterized by a male or female portion on 
the rear surface of the sipe blade. A second blade holder may 
then also be provided that has a body With a bottom curing 
surface and a ?rst spire that rises from the bottom curing 
surface to a top curing surface, said second blade holder 
having a front surface that is con?gured to mate With an 
interior surface of the aperture of the curing member and a 
rear surface With a male or female portion on the spire that is 
complimentary to the male or female portion of the sipe blade 
When the rear surface of the second blade holder is pressed 
against the rear surface of the sipe blade so that there is no gap 
betWeen the blade and blade holder, preventing ?ash. 
The present invention also provides a method for assem 

bling and disassembling an apparatus for molding or retread 
ing tires comprising the folloWing steps. One step is providing 
a curing member With a top or curing surface, bottom surface 
and an aperture that extends from the top surface to the 
bottom surface. Another step is providing a blade holder With 
a slit found on its top or curing surface. Yet another step is 
providing a sipe blade With a ?rst portion for molding or 
forming a sipe in the tread stock of a tire and a second portion 
that ?ts Within the slit of the blade holder. Next, the assembler 
inserts the sipe blade into the slit of the blade holder by 
passing the sipe blade through the curing surface of the blade 
holder. Then the assembler inserts the sipe blade and blade 
holder into the aperture of the curing member. This may be 
accomplished by passing them through the bottom surface of 
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the curing member into its aperture. Finally, the blade holder 
and sipe blade are retained in the curing member. 

This method may also include the steps of removing any 
means retaining the blade holder and sipe blade in the appa 
ratus and extracting the blade holder and sipe blade from the 
curing member. This may be accomplished by sliding them 
out of the aperture through the bottom surface of the curing 
member. This method further comprises the step of extracting 
the sipe blade from the blade holder out of its slit through its 
curing surface. These extractions are performed Without dam 
aging the sipe blade. 

The foregoing and other objects, features and advantages 
of the invention Will be apparent from the folloWing more 
detailed descriptions of particular embodiments of the inven 
tion, as illustrated in the accompanying draWing Wherein like 
reference numbers represent like parts of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective vieW of a prior art apparatus shoW 
ing a method for replacing sipe blades in a molding or retread 
ing apparatus; 

FIG. 2 is a cross-sectional vieW of the prior art apparatus of 
FIG. 1 taken along line 2-2 thereof; 

FIG. 3 is a perspective vieW of an apparatus according to 
the ?rst embodiment of the present invention shoWing the use 
of several con?gurations of sipe blades and dummy inserts 
With only a portion of the plates shoWn for clarity; 

FIG. 4 is a bottom vieW of the of the apparatus of FIG. 3; 
FIG. 4A is a cross-sectional vieW of the apparatus of FIG. 

4 taken along line 4A-4A thereof shoWing a sipe blade/blade 
holder subassembly held in the apparatus; 

FIG. 4B is a cross-sectional vieW of the apparatus of FIG. 
4 taken along line 4B-4B thereof shoWing a dummy insert 
held in the apparatus; 

FIG. 5 is an exploded assembly vieW of the apparatus of 
FIG. 3 With some sipe blade/blade holder subassemblies and 
dummy inserts removed to enhance clarity; 

FIG. 6 is an exploded assembly vieW of sipe blade/blade 
holder subassembly of the apparatus of FIG. 3; 

FIG. 7 is an assembly vieW shoWing the notch of the curing 
plate of one plate subassembly receiving the bolt of another 
plate subassembly as they are installed into a retread press; 

FIG. 8 is a perspective vieW of an apparatus according to 
the second embodiment of the present invention shoWing sipe 
blades in the outer roWs of the curing plate that have three 
dimensional con?gurations in their middle portions that tran 
sition to tWo dimensional con?gurations on their sides that 
blend into projections found on the curing plate; 

FIG. 9 is a perspective vieW of the apparatus of FIG. 8 With 
the sipe blades and blade holders of the outer roWs of the 
curing plate removed shoWing the apertures and slits of the 
curing plate; 

FIG. 10 is a bottom vieW of the apparatus of FIG. 9; 
FIG. 11 is an enlarged vieW ofthe apparatus of FIG. 10; 
FIG. 11A is a cross-sectional vieW of the apparatus of FIG. 

11 taken along line 11A-11A thereof shoWing the stepped 
pocket of the curing plate; 

FIG. 12 is a partial top vieW of the apparatus of FIG. 8; 
FIG. 12A is a cross-sectional vieW of the apparatus of FIG. 

12 taken along line 12A-12A thereof; 
FIG. 12B is a cross-sectional vieW ofthe apparatus ofFIG. 

12 taken along line 12B-12B thereof; 
FIG. 13 is an exploded assembly vieW of the apparatus of 

FIG. 8 shoWing the sipe blade/blade holder subassemblies 
being inserted into the curing plate folloWed by the retaining 
elements and cap screWs; 
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FIG. 14 is an exploded assembly vieW of the sipe blade/ 

blade holder subassembly of the apparatus of FIG. 8; 
FIG. 15 is a bottom oriented perspective vieW of an appa 

ratus according to the third embodiment of the present inven 
tion With the blade holder, sipe blade and retainer plate 
removed shoWing the heel pockets of the curing plate more 
clearly; 

FIG. 16 is a bottom vieW of the apparatus of FIG. 15 With 
the blade holder, sipe blade and retainer plate shoWn; 

FIG. 16A is a cross-sectional vieW of the apparatus of FIG. 
16 taken along line 16A-16A thereof; 

FIG. 17 is a perspective vieW of an apparatus according to 
the fourth embodiment of the present invention that shoWs a 
sipe blade With blade holders that enable the sipe blade to 
blend into projections found on the curing plate; 

FIG. 18 is an enlarged vieW of the apparatus of FIG. 17; 
FIG. 19 is a top vieW of the apparatus of FIG. 17; 
FIG. 19A is a cross-sectional vieW of the apparatus of FIG. 

19 taken along line 19A-19A thereof; 
FIG. 19B is a cross-sectional vieW ofthe apparatus ofFIG. 

19 taken along line 19B-19B thereof; 
FIG. 19C is a cross-sectional vieW ofthe apparatus ofFIG. 

19 taken along line 19C-19C thereof; 
FIG. 20 is an exploded assembly vieW of the apparatus of 

FIG. 17; and 
FIG. 21 is an exploded assembly vieW of the sipe blade and 

blade holders of the apparatus of FIG. 17. 

DETAILED DESCRIPTION OF PARTICULAR 
EMBODIMENTS 

Looking at FIGS. 3 thru 6, there is shoWn the ?rst embodi 
ment of the present invention. It comprises, in part, a curing 
plate 100 With a series of apertures 102 that are con?gured to 
receive a subassembly 104 that includes a draWer or blade 
holder 106 and a sipe blade 108. Alternatively, a dummy 
draWer or insert 110 may be placed into the aperture 102 so 
that no sipe blade 108 is found in that spot. Once the desired 
blade holders 106, sipe blades 108, and dummy inserts 110 
have been properly placed, the retainer plate 112 is mounted 
onto the curing plate 100, forming a plate subassembly 114 
that can be inserted into a retread press to form a particular 
type of tire. Alternatively, the curing plate could be curved 
such as is common With a mold sector that is installed in a 
mold for forming neW tires or retreading existing tires. 

Focusing on FIG. 6, the features and construction of the 
blade holder 106 and sipe blade 108 can be clearly seen. The 
sipe blade 108 is constructed from a thin piece of metal 
having an exemplary thickness of six tenths of a millimeter 
for truck tire applications but it is contemplated that this 
thickness could be less such as tWo tenths of a millimeter for 
car tire applications. The sipe blade has a ?rst portion 116 that 
forms the sipe in the tire tread and a second portion 118 that 
is used to retain the blade 108 in the apparatus. This particular 
sipe blade 108 is a three dimensional sipe blade as its ?rst 
portion 116 forms an undercut in the direction of draW While 
its second portion 118 varies only in a plane that is perpen 
dicular to the direction of draW. The sipe blade 108 also has a 
?rst side surface 120 next to the ?rst and second portions 116, 
118 of the blade 108 and a second side surface 122 that is next 
to the ?rst and second portions 116, 118 of the blade 108 and 
that faces in the opposite direction. A ?rst heel 124, With a top 
surface 126 and bottom surface 128, is attached to the ?rst 
side surface 120 next to the second portion 118 of the blade 
108 and extends a predetermined distance aWay from the ?rst 
side surface 120. 


















