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(57) Abréegée/Abstract:
A vulcanization mold (2) Iincludes several segments (8a, 8b; 1
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Oa, 10b; 12a, 12b; 14a, 14b) which define two end profiles (8, 10)

and two inner profile shells (12, 14) having concave surfaces. With synchronous movement sequences, which take place via linear
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(57) Abrege(suite)/Abstract(continued):

controls from both ends, the segments (8a, 8b; 10a, 10b; 12a, 12b; 14a, 14b) are moved together under simultaneous shaping
pressure. The outer profile shells (8, 10) pass through twice the distance as the inner profile shells (12, 14). The forming of the
work blank (20) Is completed via the shaping pressure when the mold (2) has reached the closed position. Preferably the upper
profile half shells (8a, 10a, 12a, 14a) and the lower profile segments (8b, 10b, 12b, 14b) are operatively connected to each other
via toothed racks (40a, 46a, 48a, 54a; 40b, 46b, 48b, 54b) and gear wheels (42a, 44a, 50a, 52a; 42b, 44b, 50b, 52b) including
additional sets of teeth (42a’, 50a’; 42b', 50b).
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Abstract of the Disclosure

A vulcanization mold (2) includes several segments (8a, 8Db;
10a, 10b; 12a, 12b; l4a, 1l4b) which define two end
profiles (8, 10) and two inner profile shells (12, 14) having
concave surfaces. With synchronous movement sequences, which
take place via linear controls from both ends, the
segments (8a, 8b; 10a, 10b; 12a, 12b; l4a, 1l4b) are moved
together under simultaneous shaping pressure. The outer profile
shells (8, 10) pass through twice the distance as the inner
profile shells (12, 14). The forming of the work blank (20) is
completed via the shaping pressure when the mold (2) has reached
the closed position. Preferably the upper profile half
shells (8a, 10a, 12a, l4a) and the lower profile
segments (8b, 10b, 12b, 14b) are operatively connected to each
other via toothed racks (40a, 46a, 48a, 54&} 40b, 46b, 48b, 54b)
and gear wheels (42a, 44a, 50a, 52a; 42b, 44b, 50b, 52b)

including additional sets of teeth (42a', 50a'; 42b', 50b').
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Attorney Docket No: 201-084

=) ¢

The invention relates to a method and a vulcanization mold
for making three-fold bellows from cylindrical non-preformed work
blanks without heating hoses. The invention also relates to an
arrangement for carrying out the method.

Backgaround of the Invention

Two~fold bellows and a method of making the same have been

known for a long time and reference can be made to United States
Patents 2,221,470; 2,814,072 and 4,749, 345.

A vulcanization mold for manufacturing two-fold bellows
usually comprises three segments, namely two end segments and a
center segment. These three segments are, at first, spaced from
each other, and are brought together in the course of the
vulcanization process. The center segment remains at rest. Only

the two outer segments are moved synchronously toward the center

segment.

For making three-fold bellows, one requires two lnner
segments between the two end segments. A center segment at rest
is non-existent. A synchronous moving together of the four

segments is not easily possible because the individual segments

have to be moved at different speeds.
summary of the Invention
It 1s an object of the invention to provide a method and an

arrangement for carrying out a method of manufacturing a

three~fold bellows with this manufacture being without a heating

hose.

The method of the invention is for making a three-~folded

1
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bellows with the aid of a vulcanization mold defining a
longitudinal axis, the mold being partitioned into lower and
upper halves by a horizontal plane passing through the

longitudinal axis, the halves being configured so as to be mirror
images of each other and being mounted mirror-imaged to each
other, the lower half including a first plurality of segments and
the upper half including a second plurality of segments which are
initially in spaced relationship to corresponding ones of the
segments of the first plurality of segments; the vulcanization
mold having first and second end plates at mutually opposite
longitudinal ends thereof; the first plurality of segments
including two outer segments and two inner segments and the
second plurality of segments likewise includiﬂg two outer
segments and two inner segments; the outer segments of’ the first
plurality of segments and corresponding ones of the outer
segments of the second plurality of segments conjointly defining
two outer profile shells; the inner segments of the first
plurality of segments and corresponding ones éf the innerx
segments of the second plurality of segments conjointly defining
two inner profile shells disposed between the two'outefaprofile
shells; the method comprising the steps of: placing a bellows
blank in the mold and the bellows blank having first and second
end faces; clamping the first and second end plates against
corresponding ones of the first and second ena faces of the
bellows blank by synchronously moving the end plates via a linear
control so that both of the end faces of the bellows blank are in

sealing and form—tight engagement with the first and second end
plates, respectively; driving the end plates and the segments
together while simultanecously applying a shaping pressure to the

bellows blank with the outer profile shells traversing twice the

.
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distance which the inner profile shells traverse whereby the shaping of the bellows

blank via the shaping pressure is complete when the mold is closed; and, initiating

the vulcanization process.

In accordance with one aspect of this invention there Is provided a
method for making a three-folded bellows with the aid of a vulcanization mold
defining a longitudinal axis, the mold being partitioned into lower and upper halves
by a horizontal plane passing through said longitudinal axis, said halves being
configured so as to be mirror images of each other and being mounted mirror-
imaged to each other, said lower half including a first plurality of segments and
said upper half including a second plurality of segments which are initially in
spaced relationship to corresponding ones of the segments of said first plurality of
segments; said vulcanization mold having first and second end plates at mutually
opposite longitudinal ends thereof; said first plurality of segments including two
outer segments and two inner segments and said second plurality of segments
likewise including two outer segments and two inner segments; said outer
segments of said first plurality of segments and corresponding ones of said outer
segments of said second plurality of segments conjointly defining two outer profile
shells; said inner segments of said first plurality of segments and corresponding
ones of said inner segments of said second plurality of segments conjointly
defining two inner profile shells disposed between said two outer profile shells; the
method comprising the steps of: placing a bellows biank in said mold and said
bellows blank having first and second end faces; clamping said first and second
end plates against corresponding ones of said first and second end faces of said
bellows blank by synchronously moving said end plates via a linear control so that
both of said end faces of said bellows blank are in sealing and form-tight
engagement with said first and second end plates, respectively; driving said end
plates and said segments together while simultaneously applying a shaping
pressure to said bellows blank with said outer profile shelis traversing twice the
distance which said inner profile shells traverse whereby the shaping of said
bellows blank via said shaping pressure is complete when the mold is closed; and,

initiating the vulcanization process.
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In accordance with another aspect of this invention there is provided
an arrangemént for making a three-tolded bellows from a bellows blank, the
arrangement comprising: a vulcanization mold defining a longitudinal axis; said
mold being partitioned into lower and upper halves by a horizontal plane passing
through said longitudinal axis; said halves being configured so as to be mirror
images of each other and being mounted mirror-imaged to each other; said lower
half including a first plurality of segments and said upper half including a second
plurality of segments which are in spaced relationship to corresponding ones of
the segments of said first plurality of segments; said vulcanization moid having
first and second end plates at mutually opposite longitudinal ends thereof; said
first plurality of segments including two outer segments and two inner segments
and said second plurality of segments likewise including two outer segments and
two inner segments; said outer segments of said first plurality of segments and
corresponding ones of said outer segments of said second plurality of segments
conjointly defining two outer profiie shells; said inner segments of said first
plurality of segments and corresponding ones of said inner segments of said
second plurality of segments conjointly defining two inner profile shells disposed
between said two outer profile shells; each of said outer profile shells being
configured to have a concave inner surface; and, each of said inner profile shells

being configured to have concave surfaces on both sides thereof.

3a
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Brief Description of the Drawings

The invention will now be described with reference to the
drawings wherein:

FIG. 1 1s a longitudinal section view of a vulcanization
mold according to the invention with a work blank pladéd therein;

FIG. 2 1s a longltudinal section view taken through a
conventional vulcanlzation mold for making a two-fold bellows;
FIG. 3 18 a longitudinal section view taken through the

vulcanization mold of the invention with the mold shells shown
closed;
FIG. d4a is a longitudinal section view of a vulcanization

rold showing the toothed-rack control according to the invention

with the vulcanization mold vertically opened and driven apart

horizontally;

FIG. 4b shows the wvulcanization mold of FIG. 4a with the

mold closed vertically and with the mold parts shown driven
horizontally apart; and,
FIG. 5 shows a formed three—fold bellows in longitudinal

section.

Description of the Preferred Embodiments of the Invention

As shown i1n FIG. 1, the vulcanization;moia.2 of the
invention for making a three—fold bellows 4 (FIG. °) is_
partitioned by a horizontal'plané into two halves, namely, into
an upper half 2a and into a lower half 2b. The longitudinal
édXls © lies in the horizontal plane and the two halves.ére

: N

configured as mirror images of each other, that is, they are

3b
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arranged as mirror images to each other.

Each of these two halves (2a, 2b) comprises, in turn,
several segments, namely, two end (outer) profile half
shells (8a, 8b; 10a, 10b) at respective ends and two center
(inner) profile half shells (l2a, 12b; 14a, 14b) arranged between
the two end half shells (8a, 8b; 10a, 1l0b).

An upper outer half shell 8a and a lower outer half shell 8b
conjointly form a full shell 8 (FIG. 3) which has a concave inner
surface on its inner side. The same applies to the upper outer
half shell 10a and the lower outer half shell 10b at the other

end of the vulcanization mold. The two outer half

shells (10a, 10b) likewise conjointly define a full shell 10
which also has a concave inner surface.

Each upper center (inner) profile half shell (12a or 1l4a)
and the corresponding lower center (inner) profile half
shell (12b or 14b) conjointly define first and second center
(inner) profile full shells (12 and 14) which are each concave on
both sides, that is, each inner profile or half shell is
configured to be biconcavae.

The profile-imparting mold region is formed by profile

shells 8, 10, 12 and 14 partitioned longitudinally at the middile.

The profile segments 8a, 8b, 10a, 10b, 12a, 12b, l4a and 14b are

axially guided in an upper base frame and a lower base frame (not

shown) and are actuated by hydraulic cylinders (not shown)

mounted at the ends on the base frame.

The mold 2 comprises the base frame, profile

shells (8, 10, 12, 14) and two end plates (16, 18) mounted at

respective ends of the mold. The mold 2 is built into a press

(not shown) which closes vertically. The profile or product

axis 6 lies horizontally.
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FIG. 1 further shows a work blank 20 mounted axially between
the segments 8a, 8b; 10a, 10b; 12a, 12b; 14a, 1l4b of the
vulcanization mold 2. The work blank 20 can be provided with
beads (22, 24) at its ends, respectively. At the center (inner)
profile half shells 12a/l1l2b; 1l4a/14b, the work blank 20 has
respective wire belts (26, 28) while the center (inner) profile
half shells 12a/12b:; 14a/l14b each have corresponding wire belt
contours (30, 32).

In three-fold bellows 4, which are to be made from such work
blanks 20 and which have wire belts (26, 28) vulcanized in
between the folds 34, 36, 38 (FIG. 5), it is necessary that, in
the open condition of the mold 2 wherein the components thereof
are moved so as to be apart from each other, the spacing between
the wire belt contours (30, 32) of the profile shells (12, 14) is
identical to the spacing between the wire belt cores (26, 28)
arranged in the work blank 20.

The work blanks 20 are placed in the mold 2 from the winding
drum (not shown) without an additional work step. The
deformation of the work blank 20 into the fold c&htour and
therefore also the changes of the fabrlc angles of the lndividual
fabric layers takes place uniformly.

The upper proflile segments (8a, 10a, l1l2a, l1l4a) and the lower
profile segments (8b, 10b, 12b, 14b) are operatively connected to
each other by toothed racks (40a, 4¢6éa, 48a, 54a;
40b, 46b, 48b, 54b) and gear vheels (42a, 44a, 50a, 52a;
42b, 44b, 50b, 52b) including additional sets of gear
teeth (42a', 50a'; 42b', 5S0b'). 1In this connection, reference
can be made to FIGS. 4a and 4b. The toothed rack 40a is disposed
on the upper end fouter) profile half shell 8a and meshes with a

gear wheel 42a and a gear wheel 44a. The gear wheel 42a is

5
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disposed on the first center (inner) profile half shell 12a and
the gear wheel 44a is disposed on the other end (outer) profile
half shell 10a.

The gear wheel 42a, which is disposed on the one center

(inner) profile half shell 12a, has a second set of teeth 42a‘’
having half the number of teeth. This set of teeth 42a’' meshes
with a toothed rack 46a attached to the second center (inner)

profile half shell l4a.

Furthermore, there is a toothed rack 48a attached to the
second end (outer) profile half shell 10a which meshes with a
gear wheel 50a disposed on the second center (inner) profile half
shell 14a and with a gear wheel 52a disposed on the first end
{outer) profile half shell 8a.

The gear wheel 50a is disposed on the second center (inner)
proefile half shell 14a and includes a second set of teeth 50a’
having half the number of teeth. This set of teeth 50a' meshes
with a toothed rack 54a attached to the first center (inner)
profile half shell 12a.

In the lower profile segments (8b, 10b, 12b and 14b), there
is synchronous coupling compared to the upper coupling.

Here too, a toothed rack 40b is disposed on the lower end
(outer) profile half shell 8b which meshes with a gear wheel 42b
disposed on the first lower center (inner) profile half shell 12b
and meshes with a gear wheel 44b disposed on the other end
(outer) profile half shell 10b.

The gear wheel 42b is disposed on the center (inner) profile
half shell 12b and has a second set of teeth 42b' having half the

number of teeth. This set of teeth 42b' meshes with a toothed

rack 46b disposed on the second center (inner) profile half

shell 14b.
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Furthermore, there is a toothed rack 48b attached to the
second lower end (outer) profile half shell 10b, which meshes
with a gear wheel 50b and with a gear wheel 52b. The gear
wheel 50b is disposed on the second center (inner) profile half

shell 1l4b and the gear wheel 52b is disposed on the first end

(outer) profile half shell 8b.

Here too, the gear wheel 50b on the second center (inner)
profile half shell 14b has a second set of teeth 50b' having half

the number of teeth. This set of teeth 50b’ meshes with a
toothed rack 54b attached to the first center (inner) profile

half shell 12b.

In lieu of the propulsion with toothed racks and gear
wheels, a comparable other drive can used. This drive can be a
linear mechanical, electromechanical or pneumatic drive.

With controlled movement sequences, which take place
synchronously via toothed rack controls from both sides, the ends
of the work blank 20 are first clamped seal tight and form

imparting at both ends to corresponding ones of the end

plates (16, 18). 1In the further movement asequence, the end
plates (16, 18) move the profile shells 8, 10, 12, 14 together at

simultaneous shaping pressure in such a manner that the outer

profile shells (8, 10) traverse twice the distance that the inner

profile shells (12, 14) traverse. The shaping of the work

blank 20 via the shaping pressure is completed when the mold 2

has reached the closed position. The vulcanization operation is
then initiated.

Movement Sequences
I. Open Position of the Mold 2

The three-fold bellows press is in the open position. Here,

the mold 2 is opened vertically. The end plates (16, 18) of the
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mold 2 are in the opened position via the twe hydraulic
cylinders. The clear distance between the opened end
plates (16, 18) 1s about the length of the work blank plus 20 mm.
The end parts of the mold 2 are moved apart over a limited path,
which is to be adjusted, the same amount in the upper part 2a and
the lower part 2b. The limited path is approximately half of the
cpening stroke.
ITI. Placement of the Work Blank 20

The work blank 20 is placed in the open lower half 2b. The
inner cones of the end plates (16, 18) penetrate about 10 mm per
end into the work blank 20 and center the same at the ends. The
mold center parts (12, 14) take up the placed cores (26, 28) of
the work blank 20. The end plates (16, 18) are moved to the
length of the work blank. The press drives closed in such a
manner that the mold 2 is closed vertically but no closing
pressure of the press is at the mold partition surfaces. The end
plates (16, 18) are actuated via the coupled hydraulic cylinders
and are moved against the mold end parts (8, 10) and clamp the
respective work blank beads 22 and 24 seal-tight and with respect
to form. The two large hydraulic cylinders @ove the mold 2
axially into the closed position under simultaneous shaping
pressure in the work blank 20. The closing movement of the mold
end parts (8, 10) and the mold inner parts (12, 14) takes place
synchronously via a toothed rack control. The outer end
parts (8, 10) move through twice the distance as do the inner

parts (12, 14). In the axial open position, the position of the
two center part distances must be ldentical to the distance of

the two inner cores (26, 28) of the work blank 20.
The forming of the work blank 20 via the shaping pressure is

completed when the mold 2 has reached Lhe closed position. The

8
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vulcanization process can then be initiated.
IXII. Opening of Mold 2

After the completion of the vulcanization process, the end
plates (16, 18) must first be moved when opening the mold 2.
Thereafter, the mold end parts (8, 10) and inner parts (12, 14)
move approximately 10 mm apart in order to release the article in
the mold 2 and only then does the press open. The article can

now be removed. Only after removal of the article, are the mold
end parts moved into the position described under I. The mold
shells are guided on the running surfaces of the mold frame via

guide elements having dry-running characteristics. These guide
surfaces should not come in contact with lubrication means.

It is understood that the foregoing descriptioﬁ is that of
the preferred embodiments of the invention and that various
changes and modifications may be made thereto without departing

from the spirit and scope of the invention as defined in the

appended claims.
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What | laimed is:

1. A method for making a three-folded bellows with the aid of a
vulcanization mold defining a longitudinal axis, the mold being
partitioned into lower and upper halves by a horizontal plane
passing through said longitudinal axis, said halves being
configured so as to be mirror images of each other and being
mounted mirror-imaged to each other, said lower half including a
first plurality of segments and said upper half including a
second plurality of segments which are initially in spaced
relationship to corresponding ones of the segments of said first
plurality of segments;

séid vulcanization mold having first and second end plates
at mutually opposite longitudinal ends thereof;

sald first plurality of segments including two outer
segments and two inner segments and said second plurality of
segments likewise including two outer segments and two inner
segments;

said outer segments of said first plurality of segments and
corresponding ones of said outer segments of said second
plurality of segments conjointly defining two outer profile
shells;

said inner segments of said first plurality of segments and
corresponding ones of said inner segments of said second
plurality of segments conjointly defining two inner profile
shells disposed between said two outer profile shells:;

the method comprising the steps of:

placing a bellows blank in said mold and said bellows blank
having first and second end faces;

clamping said first and second end plates against

10
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corresponding ones of said first and second end faces of said

bellows blank by synchronously moving said end plates via a

linear control so that both of said end faces of said bellows
blank are in sealing and form-tight engagement with said first

and second end plates, respectively:

driving said end plates and said segments together while
simultaneously applying a shaping pressure to said bellows blank
with said outer profile shells traversing twice the distance

which said inner profile shells traverse whereby the shaping of
said bellows blank via said shaping pressure is complete when

sald mold is closed; and,

initiating the wvulcanization process.

2. The method of claim 1, wherein said first and second end
plates have respective inner cones facing toward each other; said
bellows blank has wire cores embedded therein at the location of
said inner profile shells, respectively, as well as end beads at
respective longitudinal ends thereof; said inner profile shells
has respective contours formed therein for receiving
corresponding ones of said wire cores; and, wherein said inner
cones pushing approximately 10 mm into corresponding ones of said
end faces of said bellows blank when said first and second end
plates are clamped thereagainst thereby precentering said bellows
blank while, at the same time, said contours of said inner
profile shells receive said wire cores therein;

thereafter, said end plates are driven to the length of said

bellows blank with said mold halves being brought together so
that said mold is vertically closed but no closing pressure is
present at the partition surfaces of said mold halves:;

then, said end plates are moved against said end faces of

11
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said bellows blank so as to clamp said end beads form and seal
tight;

then, said mold is driven into the closed position thereof
while at the same time applying shaping pressure in the bellows
blank with said outer profile shells and said inner profile
shells being synchronously driven toward each othexr utilizing a
toothed rack control while said outer profile shells traverse a

distance twice the distance traversed by said inner profile
shells; and,

initiating said vulcanization process when the closed

- position of said mold is reached.

3. An arrangement for making a three-folded bellows from a
bellows blank, the arrangement comprising:

a vulcanization mold defining a longitudinal axis;

said mold being partitioned into lower and upper halves by a
horizontal plane passing through said longitudinal axis;

sald halves being configured so as to be mirror images of
each other and being mounted mirror—-imaged to each other;

said lower half including a first plurality of segments and
said upper half including a second plurality of segments which
are in spaced relationship to corresponding ones of the segments
of said first plurality of segments;

sald vulcanization mold having first and second end plates
at mutually opposite longitudinal ends thereof;

said first plurality of segments including two outer
segments and two inner segments and said second plurality of
segments likewise including two outer segments and two inner
segments;

said outer segments of said first plurality of segments and

12
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corresponding ones of said outer segments of said second
plurality of segments conjointly defining two outer profile

shells:;

said inner segments of said first plurality of segments and
corresponding ones of said inner segments of said second
plurality of segments conjointly defining two lnner profile

shells disposed between said two outer profile shells;

each of said outer profile shells being configured to have a

concave inner surface; and,

each of said inner profile shells being configured to have

concave surfaces on both sides thereof.

4. The arrangement of claim 3, wherein said mold is built into a

press.

5. The arrangement of claim 3, wherein said bellows blank has

two wire cores embedded therein at a predetermined first distance

apart from the other; said profile shells having respective

contours formed therein to receive corresponding ones of said
wire cores; said mold havinhng an open state wherein said inner
profile shells are driven apart to a first position so as to
define a second distance between said contours; and, said first

distance being equal to said second distance.

6. The arrangement of claim 3, further comprising:
a first plurality of toothed racks and a first plurality of
gear wheels operatively connected to said first plurality of

segments;

a first one of said toothed racks being connected to one of

said outer segments of said first plurality of segments:;

13
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a first gear wheel having a firat set of gear teeth and
being mounted on a first one of said inner segments of said first
plurality of segments and said first gear wheel being in meshing
engagement with said first toothed rack with said first set of
gear teeth;

a second gear wheel mounted on the other one of said outer
segments of said first plurality of segments and said second gear
wheel being in meshing engagement with said first toothed rack;

said first gear wheel having a second set of gear teeth
having half the number of teeth as said first set thereof;

a second toothed rack attached to the other one of said
inner segments and being in meshing engagement with said second
set of gear teeth of said first gear wheel:;

a third toothed rack attached to the other one of said outex
segments of said first plurality of segments;

a third gear wheel mounted on the other one of said inner
segments and having a first set of gear teeth in meshing
engagement with said third toothed rack:;

a fourth gear wheel mounted on said one outer segment of
said first plurality of segments and being in meshing engagement
with said third toothed rack:;

said third gear wheel having a second set of gear teeth
having half the number of gear teeth as said first set of gear
teeth of said third gear wheel;

a fourth toothed rack attached to the other one of said
inner segments of said first plurality of segments and being in
meshing engagement with said second set of gear teeth of said
third gear wheel; and,

a second plurality of toothed racks and a second plurality

oL gear wheels operatively connected to said second plurality of

14
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segments so as to operate in synchronism with said first
plurality of toothed racks and said first plurality of gear

wheels.

Fetherstonhaugh & Co.
Ottawa, Canada
Patent Agents

15
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