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JOHN R. GAMMETER OF AKRON OHIO ASSIGNOR TO B. F. GOODRICH COMPANY oF
'OHIO, A CORPORATION OF OHIO.

AXRON,

ART OF VULCANIZING,

1,0604,865.

To all whom it may concern: .

- Be it known that I, Joun R. Garxisree,
a citizen of the United States, and a resident
of the city of Akron, county of bummlt, and
State of Ohio, have invented certain new
and useful Impmvements in the Art of Vul-
canizing, (Case I,) of which the followmo'.
is a .spemﬁc ation.

This invention relates to improvements in

the art or method of vuleanizing, especially
adapted to the vulcanization of elongated
srticles such as hose or tubing. :
Iu(,le parhcuhxly ‘it relates to the wvul-
zation of articles: of - such character as
continuous process. in a manmer somewhat
wmlm to that described in my former ap-’
phcahono Serial No. 874,686 filed May 20;
1907, and Serial No. 379, 831 filed June /O
1(\;., since issued .as patents numbered
)6,2i., and 906,489, re%pectwejy

CAn Jppamtm for e carrying out the im-
proved method forming the subject of this
Appuwhon; is described and clainted in a

companion Ar)phmllc Serial No: 428 A83
file April 22, 1908, issued March 1009
as- Pafent I HIl]LOL ‘)1(3 720 and is also de—

scribed in this case for purpo%es of IMUSLZR—
tion and explanation,

Before mv inventions, the- u°ua,] mode of
vulcanizing hese, solid rubber tires, beiting
or' other articles of . elongated: fozm, was
either w vuleanize the articles-in straight
wolds of such length as could be mwly
handled, in which case the 1enrrths moduoed
ere ne(mq:uﬂj, qn]te limited, oy in the ca
of mndl hose or ubmg to vuleanize it i m
un{ed Hdorth. The latter meuhod however,
1as the fﬂfeotmn that the iubmcr 15 given 0
stmanent curve or set by being vulcanized

.u'ule c¢éilad, Whl(’d males the h()f~e whm in.

usd,, incoxn venient o handle and of dimin-
ished durahihity. -\Ty present” invention
avoids the défects of both of these methods:
In the
part. of this spemncmmn Figure 1 is a lon-
frltm{mm vertical dection throvgh a vulean-
izing machine by v Kich my-invention may
be practifed.  Fig. 2.is a transverse section
of the machme on the line IT—1II of T Fig. 1,
Tig. 8. iz an end elévation of the machine
h)ol\mg at- the winding end thereof. Fig. 4
is o transverse %etmn, and. Fig. 5, a {on-
gitudinal section .through the coﬂmg die;

Speciﬁcatiop of Letters Patent. _

Application filed May 15, 1908,

Cing
"tluou.gl the heating chamber, I spirally
' wind upon the hose just Defore it enters
' the chamber one or more bands which mﬂ J
- be either round or flat wires, or strips

- other suitable materfal.
accompany /ing (hmvmg for ming ‘

Fig. 4 being talken upon the ling IV—IV of

Patented Gcet. 3, 1911.
Serial No. 433,005..

Tig. 5, and showmtr the hose in section,
and Fig. 5 being taken on line V—V . of
Trig. 4, sho owing a portion of the guide tube
with the fixed gear attached’ thereto,’ and
showing a porlion of the hose and nrold in
elevation. . "Fi ig. 6 is a view similar to Fig.
5 of a shghtlv modified constructlon, the
hose and  mold being omitted. ~Fig. 7 is
a view similar to Fig. 5 of another modified
4"orm .
Referrving to the drawmgs m detzui 1i8
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a vulcanwer supported on pedestals g and -

provided with a central longitudinal cham-
ber or channel 3 through  which preferably
extends a” guide tube 4. This guide tube
may, however, be dispensed with and the in-
terior smrface of the chamber be itself used
as a guide tube. The vulcanizer is prefer-
ably “divided longitudinally  into two sec-
tions, which may be sepamted to permit the
introduction or remoyal of the guide. tube,
In the preferred form ofémy machine, 2ach
of these sections is made hollow and pro-
vided with suitable means, as a pipe 5 for
the introdnction' of steam thereto to serve
as & heating mediym. . Any other arrange-
ment for heating the chamber or guide mbe
may, however, oe resorted to. The hosy 4
or other article te be vuleanized, is Jeagned

to e passed ﬂmuvh the. chamb@n an the .

vulcanizer - contmuously or . substa ntnlly
continuously, and at such a.rate. Lhat it-will
be subjected to hegt for a sufficientr.length

Fof time to moparhr valcanize  it, so that
: upon its exit. from: the Cl\amber it Wlll be. ln

a finished state.
‘for the purpose of suppording and 1}10!1
the. ancured hose and for i’cedmgf 1%

These wires bel ng
wound eclosely -and compactl'y -about ‘he
hose, form a casing or mold therefor. . They
co.np@tdy incase the hose, during its pas-
sage through the heating ch amber, and upon
its emergence therefrom, may be unwound,
knumg the hose fully yulcanized and need-
ing no further Support T have’ devised a
p‘ut]« ular mfmhmo for the purpose of wind-
ing. these swires about the hoese and winyind-
ing thém. therefrom, thour)h it is perfectly
posmblﬂ to use the wires in the way which
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‘.thereto by set screws

&

the wires may be wound by other devices or

2

I have described without this app: aratus, as

by hand. TIn this apparatus, I provide a
winding pulley 6 at the entvance to the vul-
canizing chamber and an unwinding pulley
T at its exit. These pulleys are driven by
belts about their peripheries, or in other
suitable manner, and are mounted concen-
trieally with the axis of the channel
through the vuleanizer upon hollow journals
so that the hose may be passed through the
journals and through the vuleanizing cham-
ber. Where T use a separate guide Tube in
the chamber, T prefer to extend this at each
end beyond the chamber, as at 8, 8, to form
these journals. The winding pulley carries
one or more spools or reels 9 from which
the wires forming the mold are drawn.
These reels are preferably provided with
scme frictional tension device, such as the
springs 10 pressing upon washers, to pre-
vent them from running too fast, and allow-
ing the wire to become. tangled. To cause
the wire to take the proper coiled forma-
tion without cutting the soft uncured rub-
ber of the hose, T prcferably pass it through
a coiling die 11, which surrounds the hose.
This coilling -die 11 is shown most clearly
in Figs. 4 and 5, and consists of a sleeve car-
ried by fingers 12, which project from the
spokes or “other portmnq of the winding
pulley. These fingers preferably unite at
their inner ends in a ring 13, which may be
threaded on the inside and into which a
portion of the coiling die 11 screws.. Any
other means of qttadnno the dic to the fins
oers may be used, or the separate dic mm
be entirely (hspenqed with and the ring 13
itself be shaped to form a die. I prefer
however, the separate die as shown, as a
new one may then be inserted to rep]ace one
which has become worn. The coiling die or
sleeve is formed with a tapered mouth 14
adapted to guide the entering hose gnd
with an enldroed and mtern'JIV threaded
portion 15, which receives the winding
wires 16, and causes them to coil into \pnal
form. The wires enter the dic through
suitable ‘apertures 88. Tor the purpose of
feeding the wires from the reels or spools 9
thxoutrh the apertures 38, and for forcing
them to assume the coiled formation and
to lie close to the screw threaded inner sur-
face of the die, I provide a pair of rolls 18
and 19 carried by a ‘suitable part of the
winding pulley, as a web 37, which grip
the wire frictionally. One of these rolls 18
is positively driven by a gear 20, which
meshes with a fixed gear 21, preforzlb]v cap
ried upon the end of the ]0111‘1’1(11 8 projece-
ing beyond the winding pulley, and secured
99, or' in any other

suitable manner. 'lhe—\\’m'e is sufficiently
stiff to be forced or pushed by the feeding |
rolls into th~ coiling die and coiled therem

1,004,865

The feeding rolls are driven at a slightly
greater pcuphe al speed than that at which
the wire is taken up by the hose, whereby
they tend to feed or push the wire forward
into the die, but they are adjusted so that
they will not positively grip the wire, but
will slip upon the same before the wire wiil
buckle. In order to enable the wire to sus-
tain the pressure necessary to force it inte
the die, the feeding rolls may be placed
close to the apertures in the die, so as to
leave as short a length as possible of the
portion of the wire under compression, un-
supported. Where a little space separates
the rolls and the die, as in the form shown
in the drawings, the requisite Iateral sup-
port may be obtained by providing the die
with tubular extensions 17. The coiling die
11 also serves the purpose of feeding the in-
cased hose Ulrolmh the vuleanizing eham-
ber, for as it revolves with the win ding
pulley, its threaded portion 15 acts as a
revolving nut upon the coiled wires 16 sur-
rounding the hose and screws, or feeds the
hose forward. The hose is preferably in-
flated before being passed through the ma-
chine to give it more rigidity, aud to cause
it to e\pand tightly within the wire \\mf]-
ing. The walls of the hose arve thus sub

jected to compression which causes the lav-
ers of rubber and fabric to proverly adhere.

I usually make the tubing of a little
larger diatneter than the size which T intend
to give it when vuleanized. and then reduce
it to its final size by winding it tightly with
the-wires or bands. This preduces a more
compact producet. The increase in diameter
due to the inflation, may be =ufficient with-
out actually making a larger diameter.

The unwinding mechanism is practically
the reverse of the winding. The pulley 7 s
provided with reels or spools 23 for receiv-
mg the unwound wire which iz fed to them
between rolls 24 and 25. A fixed ¢ gear 26
similar to the gear 21 is mounted prm the
prejecting end of the journal & or in any
other suitable manner. and with it meshes
gear 27 journaled upon the unwinding pul—
ley, which in- turn meshes with a cear 28,
which drives thé spool or recl 23 also with
a gear 20 which drives the roll 24 No die is
necessary at the unwinding of the deviee,
but the wires pass directly from the hose
through the feed rolls.and to the positively
driven reels.

In Fig. 6, T have QhO\\ n-a slightly modi-
fied construction of the die-1 mhlmn ring and
die, the ring being marked 30 and ‘the die 31.
In this case the wire passés th rrongh an
aperture 32 extending threagh both the ring
and the die. No extensions ave necessary as
the parts of the apertures 32 in the ring 30
take their place. \

Fig. 7 sliows a die 33 constructed to coil
flat bands 35 around the hose in place of
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the round wires. The operation is substan-
tially the same, the bore of the die, however,
not being threaded, but being provided with
a cylindrical enlargement 36 to hold the
coils. The end wall of this enlargement
forms an abutment 34 against which the

bands 85 react to force the hose and casing’

forward. There is a sort of screw action
between the last coil of the bands forming
the casing and the abutment. A similar die
to this might be used with the round wires,
that is, the screw threaded portion 15 is not
necessary in the forms of Itigs. 5 and 6, as
long as the dies are formed with the abut-
ments 84. ;

The methed of vuleanization with, and of
operation of, my apparatus, in the curing,
for example, of rubber hose, which is here

chosen for illustration, is as follows: The.

lose 40 is fed into the machine from a stor-
age reel (not shown), or the machine may
be placed adjacent to the tubing machine
from which the hose may be fed directly
into the vulecanizer. As the hose advances
through the revolving coiling die, the wires
are rapidly "and evenly coiled about. the
same, and owing to the inflation of the
hose, tightly grip it. The revolving eoiling
die through the screw action above de-
scribed causes the coils of wire and the hose
to slowly advance through the vulcanizing
chamber at a gpeed so proportioned to the
length and temperature of the chamber that
complete vuleanization of the hose will have
taken place when it veaches the exit. As
the hose emerges, the wires are unwound by
the unwinding device, and the hose in
finished state, is reeled up veady for ship-
ment. The spools or veels 9 are of such size
as to hold a vory considerable quantity of
wire so that the machine may be run for
long time without the necessity of changing
spools. The spocls 23 may be made inter-
changeable with the spools 9, so that when
the wire is entirely reeled thereon, they may

-be placed on the winding pulley, though
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usually, I find it more desirable to reel the
wire from the spools 23 through a straight-

ening device and on to spools 9. The ap-

paratus for doing this, however, forms no
part of my present invention, and I have
not, therefore, shown or described it here-

in. It will be seen that as the pulleys 6 and .

7 revolve, the gears 20 and 27 carried there-

by which mesh with the gears 21 and 26,
respectively, fixed to the ends of the guide.

tube 4, which in turn is secured from revolv-
ing, in any suitable manner as by the set
serews 39, will be positively driven for the
purposes already set forth. The inner di-
ameter of the guide tube 4 should be of
sufficient size to permit the incased hose to
freely pass therethrough. In fact, there
need be no guide tube throughout the length

of the chamber as long as some suitable *

8

means of supporting the incased hose, is
provided.

In describing my method, T have referred
to a particular appavatus which I have
found well adapted for practicing it, but I
do not wish to be limited to the use of such
apparatus as any devices by which the neces-
sary steps in the process may be earried out,
will sufice. I may even wrap the bands
about the hose or other article by hand and
push or pnll the wrapped article through
the valeanizer. I may use one, three or more
bands instead of two as shown. The hose
may be inflated or not as is found desivable,
and any suitable substance may be used as
the inflating medium.

Having thus described my invention, I
claim: .

1. The method of vuleanizing which con-

sists in wrapping a band spivally about the
article to be vuleanized, and simultaneously
feeding the wrapped portion of the article
through a vulcanizer.
' 2. The method of vuleanizing which con-
sists in wrapping a band spirally about the
article to be vulcanized, simultaneously feed-
ing the wrapped portion of the article
through a vuleanizer, and unwrapping the
band fromi the portion of the article which
has passed through the vulcanizer.

3. The method of vulcanizing which con-
sists in simultaneously wrapping a band
about an article to be vuleanized, advancing
the wrapped portion of the article through a

vulcanizer, and unwrapping the band from-

the voleanized portion of the article. ‘
4. The method of vulcanizing tubing
which consists in inflating the tubing, wrap-

ping a band spiraily about the tubing, and

simultaneously feeding the wrapped por-
tion of the tubing while inflated through a
vileanizer. :

5. The method of vuleanizing which con-
sists in spirally winding‘a band upon the
article to be vulcanized and feeding -the
wound portions of the article through a vul-
canizing chamber at the same rate that th
band is applied. ‘

‘6. The method of vulcanizing an article:
of great length which consists in progres-

sively winding a band about the article, and .

simultaneously pushing: the article through
a vuleanizer from the charging side thereof.

7. The method of vulcanizing an article
of elongated form which consists in wrap-
ping a band spirally about the article while
maintaining the point of application of the
band to the article in a fixed plane trans-
verse to the article, whereby the article is
caused to longitudinally advance, and simul-
taneously subjecting the wrapped portion of
the article to valcanizing action. . .
- 8. The method of vulcanizing which con-
sists in wrapping a band spirally about the
article to be vulcanized with sufficient ten-
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.consists in wrapping a plurality of bands

.

“ston to reduce the cross-section of the article, |

and simultaneously vuleanizing the wrapped
portion af tlie article. - .
9. The method of vulcanizing {ubing

‘which consists in inflating the tubing, wrap-

ping a band spirally about the tubing with
sufficient tension to reduce its diameter, and
simultaneously feeding the wrapped portion
of the tubing through a vuleanizer. -

10. The method of vulcanizing which

spirally about an article to be vulcanized,
and simultaneously vulcanizing the wrapped

portion of the article.

11. The method of vulcanizing which con-

sists in independently causing a band to as-

1,004,865

sume & coiled form, wrapping the same
about an article to be vulcanized, and simul-
taneously vulcanizing the wrapped portion
of the article. L , :

12. The method of vulcanization rof rub-

ber articles in lengths consisting in continu-
ously wrapping the uncured stock with a
spirally-wound mold of flexible material
and_synchronously advancing the inclosed
stock into and through a vulcanizing cham-
ber. :

JOHN R. GAMMETER. -
Witnesses:

James D. Tew,
Warrer K. Muaxs.
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