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This invention relates to apparatus for
moulding and vuleanizing the outer covers
of pneumatic tyres, inflatable tubes and the
like and has particular reference to that type

§ of apparatus which comprises two annular
steam chests, one hinged upon or in relation
to the other, adapted to embrace the respec-
tive halves of a tyre mould or the like.

.The object of the present invention isto

10 provide improved means whereby. the two
hinged chests are securely clamped one to
another while the tyre or the like is under-
going vulcanization and to associate there-
with control means for the fluid pressure sup-

15 ply to the interior of the product; so as to
ensure («) that fluid pressure is within the
product when the apparatus is closed ; and/or
(b) that such pressure is within the product
only. when the apparatus is closed and/or

20 (¢) that such pressure is released before the
apparatus is opened.

According to the preferred embodiment of
the invention the clamping means may com-
prise a unit, o urits, including a hinged

25 girder bracket provided with a pivotal lever -

adapted so to actuate a cam, as to exert a
" contracting pressure between the steam
chests. -Or the said lever may itself be piv-
otally mounted upon one of the chests. The
30 finid pressure control may comprise a rotat-
able annular member adapted to actuate the
fluid pressure valve, the said member being
provided with projections adapted so to-co-
act with opposing projections upon the cam
35 clamps as to preévent (a) its rotation—to ad-
mit pressure to the product—when the said
clamps .are in the inoperative position, and
(b) the actuation of the said clamps to open

- the apparatus before the said member is ro-
40 tafed to exhaust pressure from the product.
"~ .Or. the said control may comprise means
whereby the actuation of the valve is conse-
quent upon. the actitation of the pivotal lever
aforesaid, preferably however, only in ad-
mitting pressure to the product—the actua-
tion of the said lever being preferably con-
‘sequent upon the prior actuation of the said
valve in exhausting pressure from the prod-
uct. . : _

50  In order that this invention may be clearly
understood and readily carried into effect,
the same .will now be described with refer-
ence to the accompanying drawings in which:

Fig. 1 is a part sectional side view of the
preferred embodiment of my invention:
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Fig. 2 is a plan view thergof.

Fig. 3 is a perspective view of an alterna-
tive fluid pressure control according to this
invention. .

Figs. 4, 4% 5, 5* and 6 are detail views of
the alternative illustrated in Fig. 4. .~
__Referring to the drawings; Figs. 1 and 2
illustrate an application of a preferred em-
bodiment of this invention to that class of
the hereinbefore referred to type of mould-
ing and vulcanizing apparatus whick con-
sists essentially of two holiow annular shells
or steam chests 1 and 2, horizontally disposed,
the bottom chest 1 rigid with the base 3 of
the apparatus and the top chest 2 hinged at
4 upon or in relation o the lower chest 1.

Referring again to Figs. 1 and 2, the clamps
indicated in general by the numeral 5 are
arranged substantially equidistantly around
the outer periphery of the apparatus, are
so disposed as to function substantially ver-
tically, and are adapted to be opera,ted,y indi-
vidually. _

The preferred construction of and mount-
ing for one unit of the said clamping means
as shown in the drawings will now be de-
seribed. - '

Upon the lower or fizxed chest 1, there is
provided a lug 6 upon which is pivotally

mounted a girder bracket 7 which extends

from the said lug 6 to an adjacent lug 8 erect-
ed upon the upper or hinging chest 2. Piv-
otally mounted at the end 7> of the bracket
7 is"a lever 9 which is provided about its
pivot 10 -with an eccentric conformation or
cam 11 adapted so to co-act with the last
said lug 8 as to exert when the lever 9 is ac-
tuated, a contracting pressire between the
steam chests. Preferably the lug 8 is pro-
vided with a reinforcing plate 12 of the re-.
quired configuration. '

To limit to the required degree the move-
ment of the bracket 7, there is preferably
provided thereupon, at its end 7°, a face 7°
adapted in the inoperative position to abut

against an opposing face 1* upon the lower
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chest 1—thereby the said bracket is held in a

position of ready accessibility in the inoper-
ative position. - ' ”
To limit for a like purpose the movement
of the lever 9 preferably the same is provided
with a stop 9° adapted to contact the face T¢
of the bracket 7. The said stop serves the
further purpose—by contacting in the opera-
tive position the face 7° of the bracket—of
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retaining the said lever in the desired posi-
tion relative to the dead centie of its cam and
the Iug 8 in the operative position, as shown
in Fig, 1.

To facilitate the clamping operation, the
bracket 7 is provided with a handle 13 where-
by the clamp may be swung readily into or
out of position.

The preferred construction of and mount-
ing for the fluid pressure control will now
be described. :

As illustrated in Figs. 1 and 2, the same
comprises an annular member 14 rotatably
mounted upon brackets 14* dependent from

the lower chest 1, the said member, herein-

after called the control ring, being provided
at a point adjacent the fluid pressure valve
15 with a cam slot 14" which as shown in Figs.
1, 1= and 2,is adapted to engage the actuating
lever 15* of the said valve. Preferably the

said cam slot is formed in a plate 14° depend-

ent from the control ring 14 of the said plate

further carrying a handle 14¢ to facilitate the -

rotation of the said ring. 'The fluid pressare
valve 15 may be of any convenient type, and
is preferably mounted upon a bracket 15°

- dependent from the Jower chest 1.

Means are provided te cause the actuation

of the said valve and the said clamps to be

interdependent for the purpose hereinbefore
referred to. Preferably the control ring is
provided with lugs 16, hereinafter called ring
lugs, disposed around its circumference to

_coincide with the disposition of the clamps,

the said clamps being provided with oppos-
ing lugs 17, hereinafter called bracket lugs.

In ﬁig. 1 the ring lugs are shown ar-
ranged vertically while in Tig. 2 they are
shown projecting radially, it being apparent
that either construction may be utilized.
The ring lugs and the bracket lugs co-act to-
gether as hereinafter more fully explained, to

. cause the actuation of the control ring to be
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dependent upon the position of the clamps
and the actuation of the clamps to be de-
pendent upon the position of the control ring.
I now proceed to describe the operation of
apparatus characterized in the above referred
to features.

The raw tyre being in position, the upper
chest is lowered gently thereonto. At this
point the clamps are supported in the inoper-
ative position by the contacting of the faces
7¢ and 1». The bracket lugs 17 are project-
ing into the path of the ring lugs 16 and
therefore the control ring cannot be rotated
to open the valve 15. Thus I ensure that
fluid pressure cannot be admitted to the in-
terior of the tyre while the clamps are in
the inoperative position. The chests being
initially closed, the clamps are then swung
into engagement with the lugs 8 upon the up-
per chest and the cam lever is forced over
into the locked position until its stop 9* con-

tacts the face 7° of the bracket. Now the:
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bracket lugs have swung out of the path of
the ring lugs and, thereby radially free, the
control ring 14 is then rotated to actuate the
valve, the cam slot 14" depressing the actu-
ating lever 15* of the said valve as the said
ring is rotated, thereby admitting fluid pres-
suve to the interior of the tyve via the sup-
ply pipe 15°. It is arranged that the rota-
tion required to actuate the valve is such as
to cause the ring lugs to coincide with the

bracket lugs. Now therefore, as shown in
=) b)

Figs. 1 and 2, the ring lugs are positioned im-
mediately behind the bracket lugs, projecting
into the path of the same about the pivot of
the bracket and thus the clamps cannot be
swung out of engagement with the upper

chest to open the apparatus until the control -

ring has been rotated to actuate the valve to
release the fluid pressure from the interior of
the tyre. Thus I ensure that the fluid pres-
sure must be released from the interior of the
tyre before the apparatus can be opened.

It is not to be construed that I am limited
to the particular design of cam clamp or its
arrangenient described, as any suitable kind
of cam clamp may be associated with appa-
ratus of the kind described in a variety of
ways. To exemplify, the bracket may pivot
upon the lug with which the cam lever co-
acts or alternatively the said bracket may be
dispensed with entirely and the cam be piv-

_otally mounted upon one of the chests. In

this latter arrangement, the caim lever would
preferably be adapted to slide into initial
engagement with an opposing lug on the
other chest:

Neither is it to be construed that I am lim-
ited to the particular fluid pressure control or

its arrangement described, as it will be ap-.

parent that a variety of kinds of such control
may be associated with cam clamps in a
variety of ways.

Alternatively, for instance, I may provide
that actuation of the valve is consequent upon
the actuation of one or more of the pivotal
levers 9 which fiinction to exert the required
contracting pressure between the chests:

Preferably the operation of the valve t~

admit pressure to the product is consequent
upon the actuation of the said lever to close
the apparatus, while the actuation of the said
lever to open thé apparatus is consequent up-
on the prior operation of the said valve to
exhaust pressure from the product.
In the preferred arrangement of this alter-
native, illustrated in Figs. 3 to 6, I associat
with one of the clamps a spring loaded plun-
ger 18 adapted to be displaced long.tudinally
consequent upon the actuation of the lever 9.
At the end remote from the said lever, the
plunger 18 is operatively connected to the
actuating arm 15° of the fluid pressure sup-
ply valve 15, Not until the lever 9 is de-
Eressed to close the apparatus may the valve

e actuated to admit pressure to the interior -
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of the tyre, the said actuation being conse-
quent upon the depression of the plunger 18
by the lever 9 as the said lever moves into the
operative position. o _
The said internal pressure may be exhaust-
ed automatically as the said lever 9 moves in
the reverse direction to open the apparatus—

the plunger 18 being théreby allowed to rise

under the influence of its loading spring 19
to open the valve 15 to atmosphere.

Then however, occurs a possibility that the
pressure would not be fully exhausted be-
fore the apparatus might be opened, and
therefore, to obviate this possibility, I prefer
to provide that the lever 9 maynot be actuat-
ed to open the apparatus until after the open-
ing of the valve to atmosphere.

Referring again to Fig. 3, the preferred
means consist in associating with the plunger
18, a spring loaded catch having jJaws 20
adapted to co-act with 4 projection 21 upon
an extension 22 of, or a bracket attached to,
the pivotal lever 9. When the said lever is
depressed to close the apparatus the cam
face 21° of the lug 21 passes between the jaws
of the catch until the lower face 21° of the
said lug contacts the plunger 18 to actuate
the valve. Under the influence of their load-
ing spring 20°% the said jaws 20 contract over

the edges 21° of the said lug 21. Thus 1t will-

be apparent that the lever 9 cannot be actu-
ated to open the apparatus until the lug 21
is freed from the restraint of the said jaws 20.

Means are provided to ensure that in
achieving that end, the valve 15 is necessarily
opened toatmosphere. Asshowninthedraw-
ings, the plunger 18 is arranged in a housing

23 pivoted at 24 in a bracket 25 attached to

the fixed chest 1, the said housing carrying
the jaws 20 of the catch. When it is desired
to free the cam clamp from restraint prior
to the opening of the apparatus, the housing
23 is swung about its pivot 24 into the posi-
tion indicated by the dotted line 22 in Fig. 3.
A handle 26 is provided to facilitate the op-
eration; and a stop 27 is provided to limit the
extent thereof. When the housing 23 con-

tacts the said stop, the jaws 20 have moved.

out of engagement with the lug 21 and the

phinger 18, no longer restrained by the under

face 21° of the said lug, has moved upward
under the influence of the spring 19 to open
the valve 15 to atmosphere. Thus I ensure
that fluid pressure is released from the in-
terior of the tyre before the clamp adjacent
the valve is actuated. , _
To return the plunger and its housing into
the position whereby it is ensured that pres-
sure is admitted to the tyre upon the actua-
tion of the lever 9, a spring 28 is provided to

function between the said housing and the

steam chest 2.

A control ring, similar to the ving 14, may
be provided to ensure () that the valve actu-
ating clamp may be swung into position only

3

after the other clamps are in position and ()
that the last said clamps may not be actu-
ated to unlock the apparatus until the first
said clamp has been swung out of position—
the valve being thereby necessarily open to
atmosphere. ‘

Referring to Fig. 6 which illustrates in
plan, and more or less diagrammatically, an
arrangement applicable to apparatus having
three cam clamps; the control ring now, for
the sake of convenience, indicated by the

numeral 29, is provided adjacent the valve

actuating clamp 80, with a claw lug 80* form-
ing a slot 30¢ and adjacent the other clamps

31 and 32 with radially extending lugs 31 and

892 respectively. The girder brackets of the
clamps are provided with an opposing con-
formation or projection 30°, 31° and 32° re-
spectively. The control ring is ‘provided
with a handle 83 to facilitate its rotation, and

a guide slot 84 engaging with a pin 85 rigid

with the lower chest 1 to limit its rotation
as hereinafter more fully explained.

The function of the said control ring will
now be described, it being first understood
that_the raw tyre is in position in the mould,
that the chests have been brought loosely to-
gether and that all three clamps, 30, 81 and 32
are lying swung out in the inoperative posi-
tion as shown'in Figs. 4 and 5. At this stage

clamp 30 engages the slot 30° formed by the
claw lug 307 as shown in Fig. 4. Thereby
the said clamp 80 is prevented from being
swung into position until the control ring
29 has been rotated to release the said projec-
tion 80° upon the said clamp from restraint.

"In the inoperative position of the clamps 31

and 32, such rotation is prevented—the pro-

jections 31° and 32" upon the said clamps pro-

jecting into the path of the lugs 31* and 32 re-
spectively upon the control ring as shown in
Fig. 5. Rotation of the ring in the other
direction is prevented by the pin 35 contact-
ing the end 84* of the guide slot 34. Thus
I ensure that the valve actuating clamp 30 is
necessarily the last to be swung into position.

Proceeding with the description of the op-
eration, the clamps 31 and 32 are swung into
position and actuated. Then the control
ring—thereby freed from the restraint of the
projections 81° and 32°—is rotated in the di-
rection of the arrow “A™and the valve actu-
ating the clamp 30—thereby freed from the
restraint of the claw lug 30°—is actuated as
hereinbefore described, to admit fluid pres-
sure to the interior of the tyre.
illustrated in Fig. 6, the lugs 31* and 32* upon
the control ring have moved behind the pro.
jections 81 and 32" upon the clamps 31 and
32 as shown in Figs. 5* and 6, and thus the
said clamps cannot be swung down to open
the apparatus until the control ring is ro-
tated to release them from restraint.

In the operative position of the valve actu-

it
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ating clamp 30—i. e. when the apparatus is
closed—such rotation is prevented, the pro-
jections 30® upon the said clamps projecting

into the path of the circumferentially ex--
_tending portion of the claw lug 80* as shown

in Figs. 8, 4* and 6.. Rotation in the oppo-
site direction is prevented by the pin 35 con-
tacting the end 34 of the guide slot 34.
"Thus I ensure that the valve actuating
clamp is necessarily the first clamp to be dis-
engaged. Proceeding again with the de-
scription of the operation; after the required
time, the valve actuating clamp 30 is disen-
gaged as heréinbefore described—thereby re-
leasing fluid pressure from the interior o the
tyre. Then the slot 30% in the clamp 80 coin-
cides as shown in Fig. 4 with the circum-
ferentially extending portion of the claw lug
30%. 'The control ring—thereby free—is then
rotated in the direction of the arrow “B”.
Then the clamps 31 and 82—thus freed from
the restraint of the lugs 81* and 32*—are dis-
engaged and the apparatus is opened for the

‘removal of the cured tyre.

Having now particularly described and
ascertained the nature of my said invention
and in what manner the same is to be per-
formed, I declare that what I claim is:

1. Vulcanizing appartus of the character
described including coacting mold chests one
of which is movable relatively to the other, 2
valve operative to control the supply of fiuid
pressure to an inflatable member within the
mold chests, actuating means for said valve,
a locking member swingably mounted on one
of said mold chests and carrying a clamping
member adapted to coact with the other mold
chest and co-operating parts carried by said
locking member and by said valve operating

1,605,835

member whereby the actuation of one is de-
pendent upon the position of the other. |
2. Apparatus of the character described in-
cluding a pair of coacting mold chests one of
which 1s movable relatively to the other, a
bracket member pivotally secured to one of
said chests carrying a clamp arranged for co-
action with the other chest, fluid pressure con-
trol means operatively connected with an in-
flatable tube supported within said chests, a
member guided on one of said chests carry-
ing means for coaction with said pressure

control means, said member having an inter-

locking part and said bracket having a por-
tion formed to co-operate with said inter-
locking part whereby actuation of said
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bracket is depended upon the position of said

member.

3.. Apparatus of the character described -

comprising a pair of chests one movable rela-
tively to the other, clamping means for lock-
ing the chests together comprising a girder
bracket pivoted to one chest and having
pivoted to the free end thereof a cam for co-
action with a portion of the movable chest
adapted to exert a contracting pressure be-
tween the chests, a ring slidable relatively to
one chest, fluid pressure control means opera-
tively connected with an inflatable tube with-

in the chests, means carried by the ring for.

actuating the fluid pressure control means
and co-operating interlocking members car-
ried by said ring and said girder bracket
whereby the movement of the bracket and the

ring are dependent one upon the other sub-

stantially as and for the purpose described.
In witness whereof, T have hereunto signed

my name. '
HARRY WILLSHAW.

60

86

70

5



