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To all whom it may concerw:

Beit known thatI, THOMAS HENRY HYDE, a
- citizen of the United States, residing at
Youngstown, in the county of Mahoning and

5 State of Ohio, have invented certain new and
useful Improvements in Door-Closing Appa-

ratus for Vuleanizers; and I dohereby declare-
the following to be a full, clear, and exact de-

seription of bhe mventlou quch as will enable

10 others skilled in the art to WhlGh it appertains
to make and use the same.

This invention relates to means for han-

dling and closing the door, cover, or other clo-

sure for vulcanizers and similar apparatus,

15 and more particularly contemplates an im-.
proved door-closingapparatus possessin gspe-

cial ntility in connection with vuleanizers.
- Ordinarily a considerable loss of time is in-

volved in charging and discharging the com-

20 mon types of vuleanizers by reason of the very
slow and unsatisfactory method usually re-
sorted to in fastening and unfastening the
door. Particularly in that type of Vulcanm-

ers which are of the common eylindrical or

25 boller shape the door is usually hinged at one
side of the vuleanizer-body and is provided
with a series of peripheral”notches individ-
nallyreceiving hinged bolts,which arethrown
in and out of the notches, according as the

30 dooristobefastened orreleased. In thiscon-
struction the handling of a large number of
individual fastening - bolts necessarily re-
quires considerable time besides being open
to the objection of rendering’it practicallyim-

35 possible to obtain an equal distribution of
clamping-pressure, inasmuch as this result
could only be secured by tightening the nut
of each bolttoexactlythesame degree. Other

forms of vuleanizers also involve fastening |

40 means which are open to substantially the ob-
jections already stated, so it is the purpose of
the present invention to provide a door-clos-
ing apparatus embracing positive and prac-
tical means for closing and opening the door

45 of a vuleanizer with a minimum loss of time.

Also the invention comprehends operating
mechanism for the door which positively in-
sures the equal distribution of a clamping-
pressure throughout the entire door to pro-

so vide a perfect closme or seal of the door -
-against 1ts seaf.

The invention further provides a separable |

~after more ful]y described,

| connection between the door and its operat-

ing mechanism, whereby the same may be

readily moved into and out of position with'a 55

minimum eiffort.
A further object of the mventlon is to pro-

vide a power-actuating device controlled by

steam or other motive power to provide for
actuating the operating mechanism for the 6o

door.

With these and many otherobjects in wew
which will more readily appear as the nature
of the invention is better understood,thesame

consists in the novel construction, combina- 65

tion, and arrangement of parts to be herein-
illustrated, and
claimed.
- The essential features of the invention in-
volvedin carryingouttheobjects abovespeci- 70
fied ~are wnecessarily susceptible to a wide
range of modification without departing from
the spirit of the invention; but a preferred
embodiment of the latter is ‘shown in the ac-
comp&nyi_ng drawings, in which— R £~
Kigure 1 is a side elevation of a vulecanizer

_eq_ulpped with the door-closing mechanism

construncted in accordance with the present
m vention and showing the door closed. TFig.
2 18 a similar view showing the door open a.nd
the operating- mechanism therefor arranged
in its 1nactive non-clamping position. Fig.
3 18 an end view showing the doorin its ¢losed
or ¢clamped position. Fig. 41is a similar view

80

showing the door opened or elevated out of 8g

the way to permit of the charging and dis-
charging of the vuleanizer.

Like refelence numerals designate corre-
sponding parts throughout theseveral ﬁfru res
of the drawings. Qo

As dheady stated, the invention relates,
exclusively, to a door- closing apparatus, and
while the same possesses Special utility in con-
nection with vulcanizers 1t is of course ob-
vious that the same could be utilized with ¢y
other types of furnaces or apparatus involv-
ing the employment of a door or closure de-
signed to be held in place under a clamping-
pressure. However, forillustrative purposes
it has been deemed sufficient to disclose the
improvements in connection with a vulean-
1zer, 8o particular reference will now be made
to the drawings. :

In the dmwmﬂ's the numeral 1 designates
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the vulcanizing ehambel or body of a vulcan- !
izing appa,ratus This chamber or body 1 is
n%ually of a eylindrical or boiler shape and
1s provided at one end with a stationary or
closed head 2, while the opposite end is open
and is designed to be covered and uncovered
through the medium of a door or equivalent
closure 3.
is ordinarily in a cirecular form to correspond
to the cross-sectional shape of the vulecaniz-
ing chamber or body 1 and is designed to fif;
aﬂ'a,msb the usual packing I)IOVlded at the
open end of the apparatus.

The invention involves no special change
in this part of the vuleanizing apparatus, as

anyvsuitablecharacterof packed or hermetical

joint may be provided between the door and

the open end of the vuleanizing chamber or

bod*y* without affecting the meehamqm which
is utilized in earrying out the invention for
operating the door. |

In the larger sizes of vuleanizers the door
or equwalent closure 3 would necessarily be
of considerable weight, and it is therefore de-
sirable to eounterbalance this weight, while
at the same time providing simple and con-
venient means for holding the door in a po-
sition out of the way when the same is re-
moved from over the open end of the vulcan-
izer.
rious ways,

employmentof asupporting-cable 4, suitably
connected at one end, as at 5, to the door 3 at

the top and carrying at its other end a coun-

terbalance - weight 6, which is sufficiently
heavy to counterbalance the weight of the
door, and thus permit of it bemﬂ' handled
WIth aminimum e
erator.

The weighted supporting-eable 4 may be
convenlently arranged to pass over guide-
pulleys 7 JUUII]dled at the upper ends of car-

rying. smndmd% 3, mounted in fixed positions

above the Vu]ea,nizer and which may be con-
veniently braced through the medium of the
brace connection 9, although it is obvious
that these details may be changed as desired
or required, inasmuch as it is only necessary
to provide a suitable bearing-support for the
guide-pulleys over which the supporting-ca-

~ ble 1s arranged to move, whereby the weight-

55
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ed end of the cable will descend as the door
18 elevated, and vice versa. Irrespective of
the emmterbdlancmw feature of the connec-

tions described, sueh connections provide

means for holding the doorin its elevated un-
covering position when removed from over
the open end of the vulcanizer and discou-
nected from the. operating mechanism codp-
erating therewith.

In the described form of the invention the
door is therefore preferably vertically mov-
able and separable from its operating mech-
anism. While said door may be constructed
in any suitable or approved manner, the same

This door or equivalent closure 3

While this may be accomplished in va-
the preferred construction is
shown in the drawings and consists in the

fort on the part “of the op-

1 carriers 13.
1 13 18 arranged at each side of the vulcanizer-
body and, as already indicated, are disposed -
within the same vertical plane cor respondmﬂ'_

708,345

is preferably formed on the outer side there-
of with a plurality of intersecting reinfore-
ing ribs or webs 10, portions of which rein-

forcements are preferably extended "at di-
| agonally opposite corners into offstanding

hanger-arms 11, each of which i1s provided
at 1ts outer end with a downturned open
holding-cuff 12. The holding-cuffs 12 at the
ends of the hanger-arms 11 are all disposed
in the same direction and are preferably of

an approximate U shape, with the notches or
openings disposed downward, sothat the cufis

will readily take over and also become disen-
gaged from the movable clamping-carriers 13
of the operating mechanism for the door.

70

75

30

It will be observed from the drawings that

the pair of hanger-arms 11, located at each
side of the vertwal center of,the door or clo-
sure 3, are disposed in vertical alinement in
the same vertical plane with the clamping-
A pair of the clamping-carriers

to the plane of the door-hangers 11 cobper-

| ating therewith. "The movable clamping-car-

riers 13 constitute parts of the operating
mechanism for the door, and this operating
mechanism includes duplicate sets of devices
at opposite sides of the vulecanizer-body, as
may be plainly seen from the end views of

thedrawings. A description,therefore,of one

set of the duplicate devices on opposite sides

of the vuleanizer will suffice for the other.
The movable clamping-carriers 13 are not

only supports or carriers for the door in its

Jlowered position, but also provide clamping

means ror binding the same tightly over the
open end of the vulecanizer. Preferably the
movable clamping-carriers 13 are in the form
of horizontally - arranged rods provided at
what might be properly termed their ‘outer”
ends with binding elements 14, adapted to
bind againgt the outer sides of the holding-

cuffs 12 and to draw the door against the vul-

canizer-body when an inward pressure is ex-
erted upon the rods or carriers 13.

- T'he binding elements 14 at the outer ends
of the rods or carriers 13 are preferably in
the form of nuts mounted upon threaded por-

‘tions of the rods carrying the same, although

1t 1s obvious that any headed or shouldered
projection at the same point would serve as a
binding element for being drawn against the
hangers.for the door.

Therods13, constituting each pairof clamp-
ing-carriers, are disposed in parallelism and
have a reciprocatory or sliding movement
through guiding-supports. In the construc-

tion shown the guiding-supports are desig-

nated by the reference-number 15 and are in
the form of upwardly and downwardly pro-
jecting arms extended from the upper and

lower edges of a base-plate 152, riveted or oth-

erwise securely fastened upon the side of the
vulcanizer-body, and at their outer ends the
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guiding supports or arms 15 are formed with 1 vuleanizer- body, and eonsequently by reason

guide eyesor collars 16, which slidably receive
the saild rods or carriers 13.

At what might be properly termed their
‘“inner” ends the rods or carriers 13 of each
pair are also provided with nuts or heads 17,
which serve to hold in engagement with the
rods a transverse vertically-disposed yoke or
yoke-bar 18. The yoke or yoke-bar 18 at
each side of the vulcanizer-body constitutes
a coupling connection between the rods or
carriers at that point to insure the uniform
and synchronous movement of the said rods.
The connection between the yoke or yoke-bar
18 and the rods is preferably secured by pro-
viding the former at the opposite ends there-
of with the collars 19, in which are fitted the
inner end portions of the rods or carriers.

The yoke or yoke-bar 18 at each side of the
vulcanizer may be of any preferred shape or
form having the proper strength and is de-
signed to have pivotally connected fthereto
by means of a pivot or knuckle-joint 20 one
end of atoggle-link 21. Thepivotorknuckle-
joint 20 is located centrally between the ends
of the yoke 18 and at one side thereof, and
the link 21 at its end opposite the joint 20
has a similar pivot or knuckle-joint connec-
tion 22 with the heel end 23 of a pressure-
lever 24, which is fulerumed contiguous to its
heel end upon a pivot 25, fitted within an
open bearing bracket or boxing 26, offset from
one side of the base-plate 15*. The pressure-
lever 24 is mounted inside of the open bear-
1ing bracket or boxing 26 and in conjunction
with the toggle-link 21 provides a toggle-lever
connection between itself and the yoke for
the clamping-carriers 13.

The long arm of the pressure- Jever 24 has

pivotally “connected thereto, as at 27, the
lower end of an a,djusting-rod 28, having an
intermediate vertically-disposed clearance-
loop 29 for the .carrier or rod 13 within the
plane thereof and pivoted at its upper end,
as at 30, to one extremity of a eross-head 31
This eross-head has a pivotal joint connec-
tion 32 centrally between its ends with the
upper end of a piston 33, working within a
cylinder 34, surmounting the valecanizer-body

and having connected therewith a motive-
This pipe may be provided
‘with any suitable valve—such, for instance,

agent pipe 3o.

as a three-way cock 36, which controls the in-
take and exhaust of motive agent besides

capable of being set to a normal inactive:

position. Other equivalent expedients of

course could be resorted to in this connec-

tion for controlling the motive agent utilized
in connection with the power-actuator con-
sisting of the cylinder and piston device.
Steam is usually employed to .operate this
cylinder and piston power-actuator, although

any gas or fluid could obviously be used for
the same purpose.

As already stated, the separate sets of de-

ward to the positions shown

connections upward,

of the power cross-head 31 being pivotally
mounted at 32 the power is. neeessamly-
| equally distributed between the four clamp-

Iing carriers or bolts 13, as the said head 31

necessarily acts as an equalizer between the
Likewise each yoke.

two adjusting-rods 28.
18, having a pivot or knuckle-joint connec-
tion 21 with the toggle-lever arrangement,
serves as an equalizer between the two clamp-
ing carriers or rods which it connects.:

Assu ming the parts to occupy the positions-
shown in Figs. 1 and 3 of the drawings, the:
toggle 21 23 1s straightened out and serves to

hold the binding elements 14 wunder clamp-
ing-pressure against the outer side of the
door, thus securing the same firmly upon its

seat over the open end of the vulecanizer.
When it is desired to open the vulecanizer,

the motive agent is exhausted from the cylin-

der 34 of the actuator deviece, permitting the
¢ross-head 31 and the rod conneetinns_'% to

lower, with the consequence of swinging the
long arms of the pressure-levers 24 down-

in Fig. 2. This
action necessarily swings the pivoted ends

70
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of the toggle-links llpwa,rd, with the conse-

quence of relieving the pressure on the yokes

18 and drawing the same upward, thus per-

mitting the clamping carriers or rods 13 to
be moved forward sufficiently to relieve the
clamping-pressare from the door. When
this clamping-pressure is thus relieved, the
door can be readily lifted or raised off of the

carriers 13 and moved to an open position-

out of the way, such as indicated in Figs. 2
and 4 of the drawings. When it is desired
to close the vuleanizer, the door is dropped
to position, with the hanger-arms engaged

over the clamping-carriers 13, after which.

motive agentis turned into the cylmde1 with

95

100

fos

the result of drawing the rods 28 and their:

thereby straightening
out or expanding the toggle arrangement

and drawing the clamping-carriers mward SO

as to exert a clamping-pressure of the bind-

I10

ing elements 14 agamst the hangers of the '

door

From the fo1 egoing it is thought Lhat the
construetion, Operatmn and many advan-
tages of the herein- desecribed door-closing ap-

pamtus will be readily apparent without fur-

ther description, and it will also be under-
stood that various changes in the form, pro-
portion, and minor deta,ils of construcbion
may be made within the scope of the inven-
tion without departing from the spirit or sac-
rificing any of the advantages thereof.

Havmn' thus described the invention, what

i8 clmmed and desired to be secured by Let-
ters Pa,tent 18—

1. In an apparatus of the class descmbed

the door, operating mechanism constituting a
support for the doorin its closed position and

comprising means for exerting a clamping-

vices are dupllcated at opposite sides of the | pressure thereon, and separate means for sup-
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4.

pofting the door 1in its opened position inde-

- pendent of said operating mechanism.

.

2. In an apparatus of the class described,

the door, operating mechanism constituting a

support forthedoor when closed and compris-
ing means for exerting a clamping-pressure
thereon, said door having separable connec-
tions with the operating mechanism, and sep-
arate means for supporting the door in its
open position.

3. In an apparatus of the class described,
the door, a counterbalancing device conneet-
ed with the door and arranged to support it

- when opened, and operating mechanism con-

L5

20

25

30

stituting a support for the door when closed
and comprising means for exerting a clamp-

ing-pressure thereon, said door having a sep-

arable connection Wlth the operating mech-
anism.
4, In an apparatus of the class described,
the door, a suitably-guided Suppommﬂ'-cable
carrying a counterbalance and connected
with the door, an operating mechanism con-

stituting a support for the door when in its

closed position and comprising means for ex-

erting a clamping-pressure thereon.

5. In an apparatus of the class descmbed
the door, power-actuated operating mechan-
ism cons.tituting a support for the door and
comprising means for exerting a clamping-
pressure thereon.

6. In an apparatus of the class descnbed
the door, and power-actuated operating mech-

- anism constitutinga support for the door

35

when closed and comprising means for exert-
ing a clamping-pressure thereon, said door
havmﬂ' 2 separable connection with the oper-

- ating meehamsm

40

45

50
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7. In an apparatus of the class descnbed
suitably-actuated operating mechanism hav-
ing a plurality of clamping-carriers, and the
door supported by and having a separable
connection with said carriers.

3. In an apparatus of the class described,
a suitably - actuated operating mechanism
having a plurality of eclamping-carriers, and
the door having a plurality of hangers ar-
ranged to be moved into and out of engage-
ment with the said carriers.

9. In an apparatus of the class described,
suitably-actuated operating mechanism hav-
inga plurality of movable clamping-carriers,
a toggle device for adjusting said carriers,

~and the door having a separable connection

with the said carriers.

10. In an apparatus of the class described,
suitably-actuated operating mechanism hav-
ing a plurality of movable clamping-carriers,
a toggle device for adjusting said carriers, and
the door having a separable connection with
sald carriers when in its closed position, and

a separate counterbalancing support for sus- |

708,345

| taining the door when opened independent, of

the said carriers.

11. In an apparatus of the class descrlbed
snitably-actuated -operating mechanism hav-
ing a plurality of reciprocatory headed rods
constituting clamping-carriers,toggle devices

for adjusting said rods, and the door having

a plurality of hangers provided with open
holding-cuffs detmhably resting on the said

Tods.

12. In an apparatus of the class described,
an operating device having a plurality of re-
ciprocatory rods constituting clamping-car-
riers, said rods being provided at their outer
ends with binding elements, and the door pro-
vided with a plurality of hanger-arms having
U-shaped holding-cuffs all disposed in the
same direction and detachably taking over
the rods at one side of the binding elements.

13. Inan apparatus of the class described,
operating mechanism comprising oppositedu-

plicate sets of devices each including a pair

of reciprocatory rods in the same vertical-

planeand constituting clamping-carriers,said
rods being provided at their outer ends with

binding elements, and the door provided at

diagonally opposite corners with hanger-arms
having open U-shaped holding-cuffs,the cuffs
of all of said hangers being disposed in the
same direction and detachably taking over
the rods at one side of the binding elements.

14. In an apparatus of the class described,
the operating mechanism including opposite

pairs of reciprocatory rodsconstituting clamp- -

ing-carriers, a yoke connecting the rods of
each pair, a toggle-link jointed to said yoke
centrally between its ends, a suitably-ful-
crumed pressure-lever jointed to one end of
the toggle-link, a power-actuator having rod

connections with the pressure-levers, and the

door detachably connected with the rods.
15. In an apparatus of the class described,

~operating mechanism including oppositely-

arranged pairs of reciprocatory rods constitut-
ing clamping-carriers, a yoke coupling to-
gethel the rods of each pair, a toggle-link piv-
otally connected at one end centrally to the
said yoke, a pressure-lever having a fulerum-
support and pivotally conneeted to the oppo-
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site end of the toggle-link, reciprocatory ad-

justing-rods connected at one end to the said

pressure -levers, and a cylinder and piston

power-actuatorincluding a pivotally-support-

~ed cross-head having pivotal connections at

its ends with the said adjusting-rods, and the
door detachably connected with the rods.

115

In testimony whereof I affix my signature

1 presence of two witnesses.
THOMAS HENRY HYDE.
Witnesses: | - |
W. R. STEWART,
WILLIAM RING.
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