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To all whom it may concern; o
BBe it known that I, Wirray G. Hip, a
citizen of the United States, residing . at .
Hudson, county of Middlesex, State of Mas-
sachnsetts, have.invented a certain new and
weful Improvement in Processes of Vul-
canization, of which the following is a spec-
ification, reference being had therein to the
accompanying drawings. , ‘
- My invention has for its object an im-
proved process for the vuleanization of rub-
ber compeunds or articles made therefrom.
The method will be clearly understood
from the following deseription taken in con-
nection with the accompanying drawings, of
the way in which it is employed in practice,..
and the novel features theréof are pointed
out and clearly defined in the claims at the
close of this specification. ‘
In the drawings, Figure 1 is a verticul
lengthwise ‘section of a valeanizer adapted
for steam vuleanization. Fig. 2 is a trans-
verse section thereof on line 2—-2. Fig. 1.-
Ifig. 3 is u side elevation showing a rubber

sn0e assembled on a last ready for vuleani: -

zatien.  Fig. 4 is a side elevation showing a
shoe on a last within a flexible envelop from
which the air has been partially exhausted,
and the connection through which the air
may be exbausted. Tig. 5 is a front or end
view of the envelop containing the shoe and
Iast shown in Fig. 4. Fig. 6 is a olan and
Fig. 7 a side elevation of a closure device
for clesing the fexible envelop to prevent |
the ingress of air, T
In the vuleunization of articles, such for
example as boots and shoes which are made
from rubber compounds, the article is frst
tormed from the unvuleanized material, the
parts being completely assembled with the
fubric lining, ete., in place on a, proper last,
25 is well known to those skilled in the art.

“The shoe thus assembled is placed on a suit-

able support on a ear which is run into a

5 vuleanizer or chamber which is then cloged

and the temperaturé within the chamber is

-then gradually raised, usually by means of

heat from steam coils, until if reaches about
270° Tahrenheit. This dry heat process is
the one in commen use, and the time con-
sumed in vulezuizing #n article such as a
shoe by this process i€ from six to- cight
hours. S

Another process in common use is the
steam process, which is used chiefly in con-

.which are used.
Lhe surface of the shees by

- of the inert gas

| nection with the vuleanizatisp of mechaniea]

rubber goods. In this process’ the articles
are surrounded by steam. and the process is
not therefore adaptable for the vuleaniza-
tion of ‘such.articles as rubber shoes for the
reason that the moisture and water of con-
densation has’a bad effect upon the fabrics
as'linings and also injures
| causing it to be
pitted and in general of poor finish.
Giher processes conteriplate the vulcani-
zation of the goods while surrounded by air
cr other - gases  under ‘pressure and - still
others combine the use of gases under’ pres-
sure followed by the use of steam., . The use
of gases under pressure tends to compact and

densify the material béing vulcanized which

is desirable. When air or gas has been used
under. pressure for a sufficient time to par-
tially cure the material being vulcanized -or
mntil the: character of the material being
treated ‘has.to a degree become fixed, the
danger of pitting from a subsequent appli-
cation,of steam.is avoided, and the cure may
then be completed by the employment of
steam, proper. precautions being taken to
prevent the steam from access-to the fabric
linings which are used. Some of these meth-
ods.are expensive in operation and a uni-
form vuleanizing temperature, which is'de-
sirable, is obtained with difficulty. They are
further open to other objections of a more
or less serious character.

By still another vulcanizing process. which
I have employed (as described in Lietters

- Patent of the United States granted to me

No. 661,178) ‘T surround the article to be
vuleanized by an inert gas under pressure
that is a gay inwvhich'there@s no free oxy-
gen. This process is diffieult of application
and expensive although the results obtained
are desirable, namely the compacting and
densifying of the article due to Lhe pressure
and the prevention of all
uccess of free oxypen to the article being
videanized.. -In all the processes of vul-
canization now used ot contemplated so far
as-known to me, with the exception of my
process referred to, in which I employ inert
gas, the nrticle being: vulcanized 15 -exposed,
to the deleterious effect of. this fiee dkygen.
For example in the proeess now commaoniy
employed to which I have referred, ant
which is known as the dry heat process, the
air surrounding the avtiele being valeanized

60

85

70

7%

80

85

30

95

100

106

110




contains appr'oximately‘QO% of free oxygen.
This exerts a very harmful action upon the

".rubber compounds, especially when they are

" ployed during vulcanization.

subjectéd to-the high temperatures ‘em-

‘While - the

necessary heat is being applied to cause the

~ ye-action between the sulfur and rubber to

16

procecd, simultaneously -the heat in connec-
tion with the oxygen contained in the air'is

oxidizing and injuring the rubber. If this

-oxidizing can be eliminated the beneficial
results are most marked, and the strength |

and wearing qualities and general durability

_of the product are much increased. This is

15
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25

true when high grade rubber is employed: in

the componnd, and more markedly so when

the low -grades are employed, since the
cheaper rubbers ave apparently less able to
withstand oxidation. o
By the employment of my improved proc-
ess hereinafter described I exclude free oxy-
gen wholly or in very large part from the
article while it is being vulcanized; 1 sub-
ject the article to pressure therebydensify-

ing and compacting it'and by protecting the

‘article T am enabled to use any heating agent

as for example, steam, so that the necessary.
‘heat may be applied more quickly and the

_consequenit time of vuleanization’ very ma-

30-

terially reduced.’

_-Referring to the drawings A. designates

“a vuleanizing chamber which may be of any

~ well known shape. or construction.

It is
preferably however a chamber into, which

,.Tive steam may be introduced and therefore

should .be constructe:; to contain live steam
to produce a_temperature of 280 to 300 de-

_ grees “‘with' the accompanying pressures of

40

from 30 to-40 lbs. or thereabout to the'square

inch. Such a chamber is shown Figs. 1 and

" 9.-- An air-escape valve 2 is provided. so

45

that the air within the vuleanizer may be al-

Jlowed to.esedipe us the steam enters. Means,,

not shown, are also provided to take care of

any water of conidensation, and heating coils;
(also not shown) are preferably placed

within the vuleanizer so.that the interior

. may be heated prior to the introduction of

50

gteami, and thus (-,ondcnsntign_dimin“nsheﬂ. A

thermometer aud gage I and G respeetively

ave provided as is common in vuleanizers. |

. Al of these deviees are of common and well
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known construction. . A
" Phe steam inlet is shown at 3, and the
door or closure device at 4. T

I3 indicates a carriage which has a sujtable
rack or support for the articles to be .vul-
eawized.  'This may be of any desired or
suitable constrnetion. I have shown a sup-
port in the form of a rod 5 from-which the

articles are suspended by. hooked supports

6. Other—well known nieans’ of supporting”

the articles to be vuleanized within the vul-
canizing chamber may be cmployed.
The article to be vilcanized, for example

1,090,535

a shoe, is prepared on-a last L in the usual

way, and when thus prepared-will be of the,
appearance shown Ifig. 8 if the shoe is'of the

shape there indicated. The shoe and last are-

‘then placed in a bag or envelop D of flexible.
material which is impervious to- alr or ’
steam and which can be sealed aganst the .-

ingress of air. - As a material for the manu-

facture of this envelop T have employed a =

thin strong rubber fabric, the fabrit face of

75

the mateiial forming the exterior of the en-.

velop, while the interior
smooth rubber surface. This envelop. may

is formed by the. -

‘be simply of rectangular shape, but must be
-of. ample size so that its interior may be:

80

brought into contact with the irregular sides”

of the shoe when the shae is placed therein..

The envelop may be provided with a simple

exhanst connection by means of which when

the envelop is sealed the air contained-there-

| in may be withdrawn-or pumped out. A
preferable form of air exhanst conuection 1s .

shown Fig 4. This comprises a screw stud

20 which s screwed into the top of the last.
and which'is provided with a boss 21.which

85

lies on the top of the last when the screw, .

stud 20 is in Yosmion.' The top of the screw
stud 20 is hollow and an opening connecting

with the hollow interior top.of the sai

serew stud 20 is shown at 22, This opening

22 is through the boss 21 above referred to.

The purFose of the boss 21 is'to hold the en-
velop off the top of the last

connection 6 provided with.a coupling union

23 is provided for connection with tTiéf stud-

95

, last and permit a” .
space for the exhaist opening 22." A hooked. ‘
100

90 and underneath, the union 23 is placed a ...

washer 24 which when the union is serewed

down will- be forced against the em”eloF :
around the opening theretn throngh which

~1056

the stud 20 projects, and will serve to_close -

and seal the opening. - The connection 6 is- -

provided with a shut-off valve .23 and the

-upper free end of thie connection 6 18 of the

hooked shape as showh Tig 4 so that -the

 connection may also. be; utihzed to hang the:
-shoe and envelop _on the rack in:the vil- .

canizer. o o
By the means gbove described a conven-
ien¢ exhaust connection is provided "as also

110 ¢

115 .

a-convenient means for suspending the, shoe..

in the vuleanizer, the weight of the suspen-
sion coming upon the wooden last and not

upon -the flexible surrounding envelop here-:
Singfter deseribed. @ o UL e T
. The shoe asseribled on the last as: above.

described ‘is placed within the erivelop, the.

‘open end of the latter~through which the

shoe- and last have been-inserted is thén

sealed in any well. known manner .as by

125

means of rubber cemeht, or the-like. "To
provide a means of quickly" closing and -~

sealing the open énd of the envelop and one

‘| which may be repeatedly ased (the envelop
‘being designed for repeated use’ with- suc-

130
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cessive shoes,) I provide a ‘device shown
and -7 This consists of a frame
comprising a bottom strip of metal 26 and
2 top strip 27 connected at one end by means
of a screw bolt 98 and at the other end by

means of two serew bolts 29- and 30. An-

‘other intermediate clamping strip 81 is pro-

vided with a hole at one end through which
the bolt 28 passes and with two holes at the
other end through which bolts 29 and 30
pass. The clamping strip 81 is free to move
on the said bolts toward or from the bottom
strip 26.. The top tstrip 27 has a wedge
shape face 82 and after the ends of -the en-
velop indicated at 38 T ig. 10 are inserted
between the bottom strip 26 and the clamp-
ing strip 31, a wedge. 34 is inserted from the
end of the frame between the studs 29 and
30 and pushed honie to. the position shown
in said Figs. 6 and 7. This wedge forces the
clamping’ strip 81 firmly anq uniformly
against the two sides of the end 33 of the
envelop which are clamped between the said
clamping strip 81 and the bottom strip 26
and closes and seals the said end against the
ingress of air. After the envelop has been
thus closed and sealed an ajr suiction device
ig conpled to the connection 6, if the air ex-
hawst connecticn be of the form shown It ig.
4, and the air is exhausted from the envelop
to a substantial extent.

It will be understood that in placing the
shee and last within the envelop when the
last is provided with a fixed serew stud
connection 20, as. shgwn Fjg. 4, there is an .
opening in one side of the envelop properly -
located which can be slipped over the pro-
jecting end of the stud 20 after which the
washer 24 and the connection 6 with its-
union 28 are secured o the upper end of
the stud 20 and the opening in the side of
the envelop through which the stud projects
1s thus closed and sealéd. a

In practice I have found that I can
readily obtain within the envelop from 20 to
21 inches of vacuum which corresponds with
a pressure of about .10 Ibs. to the square
inch.  As-the air is exhausted the envelop

- will collapse, and the walls thereof are

forced ‘into intimate contact with the

-irregular exterior of the shoe, as shown Fig.

5. The operator manipulates the envelop so
that it will lie as smoothly as: possible over
all parts of the exterior of the shoe and the-
sides or walls of the envelop will meet along
a central line extending from the toe up
the front of the shoe to the top and from
the heel up the back of the shoe to the top.’
This is of importance, because where the

‘two sides of the envelop unite there will be

a slieht space in which less pressure will be
appi..d to the shoe surface and there will
consequently be a_slight projection. or fin
formed on the shce. For this reason it is

& desirable that this meeting point of the sides.

B

- shoe.

of the envelop and the consequent projection
or fin should be central of the shoe from
the toe to the top and from the heel to the
top. Such a projection, which is relatively
slight, when- thus located does not interfere
substantially with the appearance of the
shoe. By practice the skil] of the operator
in manipulating the envelop is.increased and
this together with the employment of cer-
tain aids in locating the shoe within the
envelop which are hereinafter described,
will tend to produce a more accurate and
perfect union of the sides of the envelop
-over the shoe, and thus to diminish the con.
sequent fin or projection which is formed.
If considered desirable to wholly eliminate
this fin or projection this may be accom-
strip of vuleanized rubber or similar smooth
~canization which is laid on the shce beneath
‘the 'meeting point of the sides of the en-
velop. The shoe thus ineased in its en-
velop is by the partial exhiaustion of the air
subjected to a pressure. of about 10 Ibs. to
the square inch, which tends {o densify and
compact the rubber compound of which it
is formed. Thus prepared the envelop con-
taining the shoe 1s nlaced tithin the vul-
canizing chamber A, see Tfigs. 1 and 2, aud
live- steam allowed to enter until. the tem-
berature has risen to about 280 degrees with
a consequent pressure of about 30 ibs, to the
‘square inch.  Under this temperature and
pressure the curing or vuleanizing of the
“shoe will be effected in about two hours.
Free oxygen is substantially excluded from
the rubber compound being vuleanized,
moisture is excluded, and no mjury results
‘therefore’ to fabrics employed, such ax the
linings of the choe, ar to the surface of the
The compound is densifiéd and firmly
compacted by the molding pressure; aud the
application of the pressure through the en-
velop, no matter how flexible the envelop
may be, causes a very perfect tnion of the
parts of the shoe, for. example the sole and
upper, so that the parts are all blended into
one homogenecus whole, Exhausting the
air from the envelop removes the air from
between the lining .and the adjacent” sur-
Taces of the compound of-the shoe. With
this air removed the rubber is foreed nnder
the pressure employed into the interstices of
the fabric lining, and.a very intimaté and
close union of the lining with the rubber is
secured which is of great importance.
It will be noted that the essentinl char-
acteristics of my envelopare that it shall he
as thoroughly flexible as possible, and shall
be capable of excluding the air when the afv
“has been withdrawr and the ‘envelop sealed.
As will‘be. obvious the more nearly a -com-
pléde vacuum is obtainad Within the envelop

the bétter will be the result. However, for

e}

plished by the employment of a narrow -

material not affected by the heat of vl |
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: ‘praéﬁ.'cral purposes, a vacuum of from 20 to
- 91 inches which can be quickly and readily

obtained and which will yield a pressure of
about 10 1bs. to the square inch is very satis-
factory in use. The slight remaining air in
the envelop has so little free oxygen as tobe

almost negligible in-its effect on the rubber

_compound ‘being vuleanized. I have - ob-

10

- use of an air pumj

15

20

25

" and also as a means of the more even and

30

tained very good results by removing most
of the air, or the excess of .air without the

my bands, after the shoe has been placed,

therein, to collapse the envelop forcing its
sides against
pressing by manipulation as much-of the air

as possible from the envelop and clesing the

air connection, the -envelop having previ-
ously been sealed. In this way although no
‘vacuum is produced the air.is substantially
excluded from the space surrounding’ the

-article to.be vulcanized and much of the

benefit resitlts which is obtained by vulcaniz-.
ing in the absence of air. There is very. Tit-

serves as a protection. against the injurious
effects of the steam heretofore referred to,

proper -distribution of the pressure of the
‘steam over the surfaces of the shoe, while
‘quick vuleanization may, as will be obvious,

" be obtained.- As will further be obvious, if
".no attempt is made even by hand manipula-

35
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" tion of the envelop to press out the excess of
the air, but the shoe is simply insprted and’
process of vul-

the envelop closed and the
canization is then carried out, there will
under ‘these conditions be a substantial ex-
clusion of oxidization as compared with
what ordinarily occurs, and to that degree a
consequent beneficial effect, and all the bene-

fits of the envelop in protecting the com-

- pound -from _the injurious effocts of - the

. steam and. moisture will be obtained.
45

50
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T have veferred to the employment of
steam as a heating agent, in vulcanizing by
my process because when steam- can be used
withoiit injurious eflects, as it can be by my
method, it i in my opinien the most desir-
able heating agent, yiclding the heat and
prossure desired. conveniently and economi-
cally and is a medivm known and under-
stood by those skilled in this art. Tt will be
obvious-however that a shoe or other article
ineased in an envelop as heretofore de-
seribed from which air has been withdrawn
mayv he valeanized by the application of heat
in any well known manner, as for example,

" by the dry air process or by the em ployment

60

of air or gas under pressore.
Although I have hercinbefore more pat-

thentariv deserthod myv novel process as ap--
I

‘ ‘hereinbefore, described. |
) ‘or other suetion device |- i
by simply manipulating ‘the envelop with’

the shoe and then further ex- -

tle air within the envelop and ‘the envelop’

11,090,535

_plied to the vulcanization of boots and shoes,

1t will be understood that this process 1s

| equally applicable to the vulcamization of

other, articles, such, for example, as rubber
tires, fitted to suitable cores’or forms, corre-
sponding in ‘function; in" keeping the soft

65 -

unvuleanized rubber articles in shape, to

the lasts on which unvilcanized boots and

shoes are fitted in the vulcdnization process

What I claim is;.

canizing rubber articles which consists ‘in
placing an article of unvulcanized rubber,
in -soft condition, on a form, inclosing’ the

“form with the article thereon in an imper-

vious bag-like flexible envelop which will
exclude all air or steam, so that no air ex-

" 1; The herein described p’roce’sé, of vul-

70
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cept what may be naturally contained with- -

in the envelop. can come in contact. with said

article, placing the inclosed ‘article in‘a vul--

| canizing. chamber, and then submitting said

article 1 said chamber to pressure and heat
by means of a heated fluid, and maintain-

85

ing the-heat and pressure for-a -time’ suffi-

“cient to vylcanize the article.

9: The herein described process of vﬁlcan-
izing rubber boots or shoes which consists

'in placing a boot or shoe of unvulcanized
_rubber, in .soft condition,

ing the last 'with the boot or shoe thereon in
an_ impervious flexible envelop which will
exclude air or steam, to.avoid oxidation,

placing the inclosed boot or shoe in a vul-

canizing chamber, and then submitting said
boot, or shoe in said chamber to the simul-
taneous action of -heat and pressure by a
fluid heated to a vulcanizing temperature,
and maintaining the heat and pressure for

on’ a last, inclos- -

90

95. K

r

100

a time sufficient to vulcanize the boot or .

shoe. _ . )
3. The herein described process of vul-
canizing rublber articles which consists in

| placing an article of unvulcanized rubber, in

105

coft condition, on a form, inclosing the form

with the article thereon in an impervious

flexible envelop which will exclude air or
steam, removing the excess of air from the
envelop to avoid oxidation, placing the in-

losed article in a vuleanizing chamber, and

then submilting said article in said chamber
to the simultaneous action of heat and pres-
sure by a fluid heated to a vuleanizing tem-
perattire, and maintaining the heat and pres-
sure for a time suflicient to vuleanize the
article. ' . :
In testimony whereof T affix my signature,
in presence of two witnesses. Sl
© WILLIAM G. TILL.
Witnesses : : :
T Winaam A, Macrson,
Avror TI. MormisoN.
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