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To all whom it may concern: 1 general rule, to the results obtainable from 53
" Be 1t_known that we, Roserr RowrLey, a | use of the preferred and best forin of our in- .

- citizen of the United States, residing at New | vention. S T
York city, in the county of New York and In the accompanying drawings, illustrat-
State of New York, and Jases J. Cooaser, ing the principle of our invention and the

‘a citizen of the United States, residing at | best mode now knowi to us of applying that 60
Jersey City, in the connty of Hudson and | principle, and also one method of making
State of New Jersey, have invented certain | our- new tire-shoe carcass and. tire-shoe,
new and useful Improvementsin Tire-Shoes, | Figure 1 indicates a portion of 4 strip of
of which the following is a specification, ref- | duck cut along the warp and not on the bias, -

~erence belng had therein to the accompany- | the rubber incorporated with it to forin 65

- Ing drawings. - o - “friction” being omitted for greater clear-

- This invention relates to a tire-shoe car- | ness, and the threads being enlarged. - Fig.
“cass and also to a completed tive-shoe, either | 2 is a cross-section of a completed shoe. Fig,
of the clencher-edged or mechanically fas- | 8 is a perspective view of a portion of an
tened type. | - | annular mandrel tubularly wound, to show 70

~ The objects of the .invention are to in- | one process of malking our invention, by
crease’ the strength and density of the car- | reversed spiral strips, one over the other, to
cass, ‘which comprises superimposed layers | form a foundation for the clencher bead
of duck or the like and vulcanizable rubber, | rings subsequently Jocated on opposite sides
being conveniently made of so-called * fric- | of the foundation near the inner periphery 75
tion fabric”; that is, suitable cloth surfaced | of the mandrel. As shown, the foundation
with vulcanizable rubber. These carcasses | consists of two superimposed, reverse-spi-
when finished are usually assembled with | rally wound strips. Fig. 4 is a cross-sec-
annular treads of rubber, and are then sub- | tional view of the mandrel and the founda- |
Jected to operations attending vulcanization. | tion winding shown in I1g. 3, with the two 80

As 1s well known, tire-shoe carcasses are | clencher-bead rings 1n place and assembled
now built up on annular mandrels of vari- | with metallic bead-supporting rings at the
ous diameters and cross-sectional area, and | inner periphery of the foundation and held
of somewhat varying but generally more or | in place by the outer, secondary reverse-
less round or oval cross-sections:.the super- | spiral, tubular winding that completes the 85
imposed friction strips being cut on the bias | shoe-carcass torming material, excepting the
~and drawn circumferentially around the | usual rubber tread.  This view also shows
mandrel and one over another, and | a cutter in position to sever the outer wind-
“stitched” down against the sides and to- | ing, to separate the bead-ring supports, and
ward the inner periphery of the mandrel. | to sever the foundation around the inner pe- 80
By “ stitching ” in this connection is meant | riphery to form the shoe and for removal of
a rubbing, and not a sewing, operation. The | the mandrel and the bead-ring supports.
bias cut, while greatly reducing the normal | This view also shows the separation of the
strength of the fabric, is essential in this |-outer winding from the sides of the founda- -
old mode of construction in oider to. make | tion in eonsequence of the lateral Proj ection 95
the side and marginal portions of the strips | of the bead-ring supports. If1g. 5 1s a cross-

-smooth-fitting and without wrinkles whereby | sectional view 1Hustrating the parts in po-
alr-spaces would be formed and effect points | sition for removal of the bead-ring supports,
of structural weakness in the completed shoe. | and rubbing, working or “stitching” into

By our invention, the friction fabric need ! place of the free margins ‘of the secondary 100
not be cut on a bias, but may be cut straight | or final winding while the carcass 1s sfill

- along, not across, the threads into strips of | on the mandrel. JF1g. 6 shows, 1n cross sec-
surtable width, which will vary somewhat | tion; the shoe carcass on the mandrel after ..
according to the cross-sectional area and di- | the free margins of the outer wrapping are: -
ameter of the mandrel. We say that bias- | positioned. Fig. 7 shows another form of 105

~cut strips need not be used; but within the | our invention in process, and in' which ‘the
brondest scope of our invention they may be | clencher bead-rings and annular reinforciyg-.

usea. although with results inferior, as a | wires arve in place, and the tubular winding

-l a A . el P ——



b x|

10

LR,
w1

40

T iy
-
e

oo

0} 4
" |

60

'-}mme. and will then stick in place.

lias two parallel ents spaced apart around
its inner
teriovly per 11”10 A, amindar section of the
fonudation and final winding, aod for re-
moval of a three-part tive- m*)pmtmn ring
and the mandrel.

Rleferring to the drawmgs, M is dn an-
nular mandrel and 1 a %trip of friction
fubric cat along the warp z; that is, trans-
versely of the weft threads y, and parallel
to the warp Lh:ezlda leaving the latter un-
cut at their ionger opp(}SItt, edges.  This
fabric 1s closely woven ducl, suitably im-
DI wlmtcd or conted with rubber, and known
as triction fabrie. much a non-bias cut strip
is wound spirally and drawn tightly around
the muandrel to inelose it tuhulally 218
ancther strip of similarly cut friction fabric,
wound reverse-spirally over the winding 1.
ANl the windings lap marginally as indi-
cated, and all are drawn as twht]y as feas-
ible in place. As the friction fabric is nor-
mally iulhoaneq the superiuposed hips ol
both the primary or mitial and of the sec-
ondary or final windings form a unitary
mass when they are in contact. -

As we are now deseribing the use of our
invention in the pmdudlrm of clencher tive-
shoes, we note that the primary, imtial or
foundation winding, shown made up of two
veverse-spiral windings, 1 and 2, may con-
sist of a single spiral winding or of more
than two reverse-spiral windings, as pre-
ferred.

When the spirally-wound foundation of
desired thickness has been formed tubularly
around the mandrel, Tor clencher shoes, an-
nular, mvt, - r:]mum bead-ring supports
s, of a diameter to fit within the nterior
penphuv of thie foundation tube, are put 1n
place elihu before or after the clencher bead
rings 8 (which are made of strips of suit-
able cross-sectional contour,) are applied to
the sides of the tubular foundation, adjacent
to its inner periphery. s these head rings
are of unvuleanized rubber, and as the outer
surface of the frietion foundation is adhe-
sive, the clencher beads may be pressed
Conse-
quently it is of no moment in which order

the bead rmmgs and bead-ring supports are:

assembleq with the foundation. The bead-
ring supports are shown as a pair of annular
rings of equal width, and each formed, at
its outer edge, with an ountwardly U{tepdmﬂ'
flange athptul to sustain the lower outward
side of a bead ring and also the secondary

tubular winding W, which is composed of
4S8 ALY - TeVerse- sz.plmllv wound, straight--
cut strips 4 as may be needed to bring the

careass 1o the desived thickness. The inner
edges of the supports S contact mldwiw be-
tweﬁn the sides of the shoe,and their flanged,

Coutward: &;1{1{3% project thm ally m,yand ‘Lhe
| manu irel. |

091,894

When the component strips or the sec-

periphery for removal of an in- | ondary winding are drawn in place, the lat-

er ally pr OJELtII]{T side flanges of the support-
ing ring S prevent contact of the innermost
f-t:up 4 with the foundation winding, from
the flanges to points on the sides of the foun-
dation, “thus forming annular chambers a
on each side of the foundation and extend-
ing above the usual concavity 5 of the bead
rings. LThe 1mmner peripheral corners of the
menibers of {he bead-support are chamfered
at 6 to facilitate the 1nsertion between them
of a knife or cutter K thrust through the
secondary winding and thence hetween the
supports S, 3, and then through the founda-
tion winding to sht the Cmnplete tubular
winding around its lmlu pei iphery for re-
moval of the supports 5, & and mandrel M,
and for the conversion of the tube into shoe-
form. A shoe carcass thus produced may
be made very compact, according to the ten-
sion applied to the strips when they are
spirally wound 1n place; and as the strips
are straight cut (according to the preferred

feature of our inv entton,) and not cut on

the bias. great tension may be applied to
them without %truchnw them out of normﬂl
shape.

1n our new tire-shoe, the sides of the shoe,
where shoes are most .;Ip(, to burst in use, are
made muech stronger than by the present
process, which involves the circumferential
stretching of strips one upon another
around the mandrel, and the rubbing-down
of the opposite sides of the strips upon the
mandrel sides, these prior strips being cut.

&80

90

100

on the bias, and each consisting, 1n part, of

(wo or more pieces cemented endwise to-
oether., Tire shoes heretofore built up. on
ammlal rotary maundrels, usually involve a

variety of successive manual operations, the

operator turning the mandrel from vertical
into one horizontal position and then turn-
ing the mandrel over infto horizontal posi-
tion to bring the theretofore lower side of
the shoe uppumost, and using a variety of
hand tools to rub down ihe ldj,fem and dif-
ferent parts thereof one upon another. The
so-called stitching operation 18 done by

plain - edged, dnsel lilke “tool, and hand
wheels comprising thin disks and cylindrical
rollers of various contours are successively

‘used for consolidation of the. canﬁtltuem

plies and rubbing out of wrinkles and air
chambers.. ¥rom three to four. shoes, ac-
cording to size, constitutes a normal day@.
work for one inan by ‘the old hand process.

' Qur preferred winding operation eliminates.

many of. these hand operations, quickens
production, and preduces a substantially
better carcass, each ply in the spiral -wind-
ing operation being drawn tight and smooth

105

110

115

120

195

ezther upon the mandrel or an undeﬂymg -

ply. As the plies are. first woundy ispirally

iand tmhi:ly one upon another, they are

180



091,804 &

drawn into tight, adhesive relations; for all ! rings inwardly toward the opposite mar-
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the plies are impregnated and coated with | ginal parts of the shoes when on the mandrel,
vulcanizable rubber, so that they are adhe-| less strain is required on the wrapping, which
sively united during their superimposition. | therefore lasts longer than at present; and
This is very important for the elimination | this is a matter of considerable economic im- 70
o1 spaces containing air; for in the subse- | portance in the manufacture of tire-shoes by
quent vulcanmizing operations, if there are | the open cure vulcanizing process, for at
any air-filled spaces in the carcass, the air | present the wrapping strips are speedily
becomes heated and expands, producing blis- | worn out and have to be renewed at material
ters, which result in an inferior product | expense. - 75
known as a “second;” or else the carcass Of course, our new carcasses may be vul-

‘has to be disintegrated and built up anew, in | canized while inclosed in metal molds, 1t
whole or in part, as the case may be, at very | that method of curing is preferred to the
considerable expense. open cure process. Both methods of curing

Our new carcasses and tires may be made | are well known. - .80
either by hand or by a suitable mechanical | The clencher-beads constitute annular re-
apparatus. - inforcements for the shoe margins, as do

In Fig. 7 we show another form of pro- | also the annular wires indicated in Fig. 7;
cedure. Herein, the shoe is of the well- | and it will be observed that by our inven-
known Hartford - Dunlop style, without | tion, these annular reinforcements are em- 85
clencher edges and clencher rings, the edges | bedded and confined in the marginal portions

being reinforced by wires 7; and in this | of the shoe, between layers of superimposed
case two peripheral cuts are made, as indi- | shortstripsextendingdownwardly from mar-
cated by two knives K, for withdrawal of | gin to margin in diagonal relationsto the cir-
the ‘mandrel. As shown, the rings S are | cumference of the tread. Prior to the wrap- 90
present for convenlence in locating the an- | ping operation, if that is used; but, at any
nular reinforcements v. * rate, prior to vulcanization, the free ends of

~ Various other forms of shoes may be made~| these diagonally disposed strips that are
in accordance with our invention, which is | formed by the interior peripheral cutting
mainly characterized by the bLreak-joint ar- | of the carcass while in its tubular stage, are 95
rangement of superimposed strata of car-'| adhesively united to inclose the annular re-

- cass-forming strips whereby tightness and | inforcements. The ends of these stripsmay -
strength -are secured, and also by the fact | be trimmed off as may be required in the .
that the carcass-forming strips have their | production” of shoes of different physical
opposite ends at or near the opposite edges | cross-sectional form, and thus the space be- 100
of the open-belhed carcass or shoe. We |'tween the free edges of the shoe may be va-
have referved to the carcass-forming strips | ried. . ~ ' |
as being of “ iriction” fabric, and by this |  In the completed shoe, the rectangular
we mean any sultable fabric treated in any | strips of which the stratum or strata of the
suitable manner with any suitable rubber | foundation is composed are shorter than the 105
preparation or rubber-like compound. | sirips of which the stratum or strata into

After the carcass has been built up, a vul- | ‘which. the secondary winding is converted
canizable rubber tread 8 is stretched in place | by the cutting operation, in consequence of
around the outer periphery and sides of the | the secondary winding or windings encom-
carcass; and then, ‘according fo our pre- | passing the bead-rings and the bead-ring 110
ferred mode .of treatment, the carcass and | supports S. The strips into which the sec-
assembled tread will be wound in actordance | ondary windings are converted are long
with the method and apparatus set forth in | enough to be bent down (by “stitching ”, for
our allowed applications Serial No. 511,188 | example,) into the circumferential concavi-
and Serial No. 511,189, preparatory to the | ties § of the bead-rings, and thence over the 119
vileanizing operation, after whicn the as- | thereto adjacent outer wall of each bead-

“sembled tread, carcass and mandrel are to be | ring, covering the twe surfaces of the bead-
removed from the heaters used in the vul- | rings that are exposed when the bead-rings
anization; the mandrel being afterward re- | are applied to the foundation. The free
moved from within the carcass, whereupon | ends of the strips of the foundation and of 120
1t will have the form shown in Fig, 2. the strips formed out of the secondary wind-

Another advantage of onr product lies in | Ings are united along the edges of the shoe,
the fact that the carcass is so thoroughly | as is plainly shown in Figs. 2.and 6. We
consolidated or compacted by the tensioning | may here remark that an advantage of our
of the reverse-spiral windings that, in the | shoes not heretofore referred to lies in the 12<
subsequent  pre - vuleanizing  operations of | fact that in case of repairs the strips may
wrapping with a strip or strips of wet cloth | be devulcanized and readily separated at the
atul tensioning the wrapping under great | edges of the shoe, and while the shoe is in
pressure, usually applied by hydraulic | a devulcanized condition may be peeled off 150

65

presses, to force the wrapping-compression

very readily to-any desired extent,
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We have above referred to the building- |
up ot shoe carcasses by the old hand opera-

{ion, on rotatable, ﬁmmhr mandrels; but

We are aware ot the

}_3 & AT

tent MNo. 762,561 of June 14% 1904, show-

ing a machine for making these endless,

cpen-bellied or open f”{‘*’ﬁ“..:&hOEb direct irom
%hmted fabmea and we are also aware of
State’s Patent No, 941,062 of November 3
1909, %hfmzi; 2 machine for the same pm—
pose; but in the ease of each nachine, bias-
cut goods are stretched mrcumfwentmi
around the mandrel and worked down upfm
the sides thereof by mechanisms correspond-
ing generaily to the hand tools now com-
mon nly nsed 1n the hand process. While the
Btate patent emphasizes s use of ™ ualter
nating layers of crossed fabric” 1 the form
oi iriction or skin-coated strips of canvas,
duck or the like, cut on the bias, yel we do
not understand that by crossed fabric” is
meant any diagonal placement of superim-
posed, reverse- ‘~~p?13;‘£l]h wound strips such

“as is due to our process, but merely that the

bias-cut -*-v-{l'*lp strained circumferentially
around the mandrel are 1’"ehtw lv arranged
to cauge the threads of one bias-cub stvip to
stand crosswise to the threads of ﬂ“(,‘ithﬁi‘
bias-eut strip.

It will be obviocus that 1f our 1nvention is
em‘imﬁiie& iﬂ the manufacture of shoe ¢ Car-

sses for ““mechanically fastened tires”,
.:.-11{‘11 as those shown in the Cole Patent No.

855,698 of June 4, 1907, the supports S need |

not be 1180
We dr; llf}t harein ciaim the meﬂmu 7e-
ferred to, or any other method of making

forms the subject-matter of our divisional

seiberling and Stevens |

our new shoes, 8s a method of making thém.

—— — e amim e au = w— — —wrTLE— w———

{
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application, Serial No. 582,637 fled ”Eeptéme

Having thus explained the principle c:ef
our e tm} what, we claiim 18— |
An  open-pellied {tire shoe campmsmg

SUPETIMDO smL el?‘ﬂmrz fereﬂtmﬂy extending
strata of rubber-treated, closely woven fab-
ric having warp and woeof threads, the re-
spective strata hreaking joint reverse-spiral-
wise one with another, and each stratum be-
ing composed of rectangular strips of said
fabric that over fay one another at their op-
pe:wsﬁ;e long edues and that are located with
{heir warp thresds m*ieﬂdmg ’rl‘mmversely
of the p“*"rm, of the tire, at an acute angle
thereto, and have their e::aprmu:it@ ends trans-
versely severéd in "Ll ¢ marginal portions of
he S};mﬂj clenchier bead rings ﬁmmdued in
, omnal portions of Eh@ snoe between
bﬂpwim YOEEG j;:":, ta, the strips of inward
ng pest the inner edges of the

heﬁu rings and the SLI‘Z{]ES‘ of the outward
strata being long ger then the strips of the

.

¢ ‘5*‘1#:1 ﬂim forming a close covering

15
1
¢
-

J-x;)l" e
bead ri ma
wmu;wrri StTing e
1111“%{“&?‘ cf {

ne united adj qcent to but
e inner edges of the bead
rINgs and all the strips and the bead rings
being vuicanized o ggﬁhw in a unitary mass.

T testimon 1Y ﬂ ereol we have hereunto
affized our respective signatures, In presence
of Two wilnesses.

RODERT QO‘/VLEY
JAMIES J. COOMBER.
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Witnesses:
i, = T«’ nA
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T B/ !
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Tooves and cutward walls of 'the
the na‘uwm of the 1nward and
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