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FRED W. MORGAN AND RUFUS WRIGHT, OF CHICAGO, ILLINOIS.

MANUFACTURE OF PNEUMATIC TIRES.

SPECIFICATICN forming part of Letters Patent No. 490,035, dated January 17, 1898.
Ap‘plica,ﬁ on filed October 24,1892, Rerial No, 449,882, (No model)
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To all whomy it may concermn:

Be it known that we, FRED V. MORGAN and
RUrUs WRIGHT, both citizens of the United
States, residing at Chicago, in the county of
Cook and State of Illinois, have invented a
certain new and useful Improvement in the
Manufacture of Pneumaticlires, of which the
following is a specification. o

The more prominent objects of our inven-
tion are, to provide a simple, rapid, conven-
ient, and economical mode of producing high-
speed pneumatic tires for velocipedes, and
other vehieles; and to produce by such mode

or process, a light, durable, and highly effi-
clent construetion of pneumatic tire, which
particularly along its tread portion embodies |
among other desirable characteristics, a com-
paratively thin and exceedingly durable sheet.

involving the features of toughness and com-
pactness or density of elastic material, to-
cether with uniform thickness, and a high de-

agree of resiliency or elastic yield as is inei-

dent to the inflation of the tire. .
In carrving out our invention we first pre-
pare or arrange upon an annular mandrel
having a removable section, the material or
layers we employ to construct” the tubular
sheath, and then place the same within a mold

and subject it to compression and vulcaniza-

tion, so as to form a seamless, annular tubu-
lar sheath., We then open or split the sheath
to & limited extent along its portion which

sarrounds the removable mandrel seetion, so |

astopermit theremoval of such section, and in

thus treating the sheath we make a short split

only along its seating portion, proportioning
the length of the split with reference only to
the removal of the short mandrelsection. We
then remove the mandrel section through this
short split in the sheath and then strip the
sheath from the remaining portion of the
mandrei. After this we prepare the edge por-
tions of the sheath along its short split, for

lacing, introduce an air tube previded witha

suitable valved nipple, place a short closing

or reinforcing strip between the air tube and

split, and lace the sheath along said split so
as fo effectively - close the same. DBy thus
forming the sheath upon a mandrel, we are
enabled not only to uniformly compact the
sheet of rubber involved in its construction,

! but also to render it of uniform thickness

along its tread portion, and hence we can
make the tire sheath comparatively thin and
light.
comparatively little time and expense, and
the small quantity of lacing employed will
make no appreciable difference in the weight
of the tire. Obviously, if the sheath should
be formed upon an annular mandrel of one
continuous piece, it would be necessary first
to split the sheath along its entire seating

portion, thereby weakening the sheath and
increasing the labor of the operator; secondly,

it would be necessary to lace the sheath along

its entire seating portion thereby materially

adding to the labor involved and cost of the
article produced, and finally, such arrange-
ment would increase the weight of the tire by
reason of the weight of the lacing material,
and the weight of an annular closing strip
which it would be necessary to place between
the air tube and the entire length of a split
extending along the entire length of the seat-
ing portion of the tire.
ever, we can make a short split, remove the
mandrel through the same, and then close the
slit by a most limited extent of lacing and an
exceedingly short inner closing or protecting
strip.

In the accompanying drawings, which illus-
trate the prominent steps we employ in pro-
ducing pneumatic tires in accordance with
our invention,—Figure 1 represents the an-

nular mandrel having a removable section.
Fig. 2 illustrates a layer of canvas applied

upon the mandrel. Kig.3 represents a layer
of rubber applied upon said layer of canvas,
s0 as to complete the sheath so far as neces-
sary for molding. Fig. 4 is a plan of one of
the mold sections. Fig. 5 is a secfion taken
transversely through the mold containing the
sheath and mandrel. Fig. 6 represents the

‘sheath as it comes from the mold. Hig. 7 is
‘a sectien taken transversely through the
sheath and illustrates the formation of a short
Fig. 8 illustrates the removal

split therein.
of the removable mandrel section from the
sheath. TFig. 9 illustrates the way in which
the sheath is stripped from the mandrel after
the removal of itssaid section. Iig. 10 shows
the mandre! with its removable section re-

5o as to render the same tough and duarable, | moved. Tig. 11 shows on a larger scale, an

By our method how-
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The lacing upof the shortslitinvolves
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. endof the removahle mandrel sectwn

p:

o ftﬁhe completed tue

~ rubber, and thereby ferm a tubular sheath

o tion.
- plied upoﬂ the mandrel, isthen placed within |

The annular mandlel A 1s made w-lth-a-'

l

fandll' SREEES

plying a strip: of canvas which is cut blas 80 |
Eth.a,t 1t ezm be apphed 'md smoo‘rhed downi

SEEEUNEE placed upon the mandwl a qtup 3 (Fw 3) of |

5813111(31:111‘9 rea,dy for moldmﬂ* and vuleaniza- |
~The tubular sheath st1 acture thus ap-
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| ;t'hat the ];)1 essure employed mll pmpelly dls-é
. ?tl 1bute the rubbel for such purpose.

ply. incident to and 111ustmtwe of a slight
leak which takes place between the mold
faces as an incident to the heavy pressure

employed. These flanges are however, read- |

ily pared-oft.

The sheath C as 1t comes fmm the mold 1S

an annular and seamless tubular st_lucture,
and owing to the mold pressure and the pres-

ence of an internally arranged mandrel, the

tread portion of the fire will be of uniform
thickness, well compacted,. and :desirably

made comparatively thin. Thesheath isthen
aplit for a short distance along 1ts seating por-
tion at a point over the wmovable ma,ndrel;
section, as at 7 (Fig. 7) the split being only

of su_fﬁcientlength to permit the removal of
the sald detachable mandrel section.  As a

simple way of removing the removable or de-

tachable mandrel section, the sheath can be
placed against an &butment D and the man-
drel sprung slightly open or apart at its joint
by means of a lever E,whereby its detachable
section can be removed as illustrated in Fig.
8. One end of the mandrel 18 then o*llpp,ed
by a vise or clamp F (Fig. 9) and the sheath
then stripped from the mandrel. Afterthus

removing the sheath from the mandlel the

Fl“’
12 is a section through the sheath: with. the

~ air tube &rmnﬂed therem and in a deﬂﬂ,ted
| :condltmn

For |
| - however, this extra thick-
ness can be omltted "The thm rubber webs
or flanges 6 shown in Figs. 6 and 7 are sim-

andlel a la:yel of canvas 2 as in ]:‘1”" 2 shea,th

This can be rapidly and eamly done. by ap- |

- a mold B and Sub;gected to pressure and vul- zp
The annular frroeveb in the mold; :

490,035

pProcess,

§aﬂ= at 8 or othm wme Smta,bly clﬂsed aIOD_ﬂ‘_ltS- - |
{ short split. .
|:duced thmunh the split and drawn through

the sheath by what we may term a thr eadmm
it being our practice to give a string

The air tube.can be. easily lntlo-f E .

a h1tch about one end of the an tube, mtlo-- R

.......

~From thé f01 eﬁ*omn‘ 113 Wln be Seen thrxt Wej 35
5 mold an endless and seamless tubular tire
sheath or casing upon an annular mandrel,
- We |

| :;'Qf;@then apply upon the ]ayer Of canvas thus

and then remove the: sheath or casing from}

the mandrel without ma,terlally affeetmn'.oli o

changing the characteristics of the sheaﬁrh or

| casing, that is to say, w1th0ut 1mpa111nw 1tS; T

integrity as an endless and. seamless tube,

| ﬁ.oue a,nother bv Wa,y of sald openmg, whlch .
o | while forming an. outlet for the relative d1s- .
charge of the mandrel also provides an inlet

so small a prOportlon thereto, that: reﬂ'mdless

of its presence, the sheath praetleally remains
an endless, and seamless tubular structure.
~The Sheath molded as herein, described
upon a mandrel is also characterized by vari-
ous features of decided. 1mp10vement over
“blown tires,” that is to say—tires in which
the tubular passage is shaped by the presence
of a body of some  gaseous fluid or liguid,
since with the latter mentloned process, it is

not pmctleal to render the sheet of. umfmm z

thickness and densny and moreover such

process 1s expensive and disadvantageous in

various other particulars..
- By our process we also pmduce a tlre hav-

.mg an admitted high degree of pe1fect10n

and of tested meut as -a racing tire, and in
addition to such qualities, we are enabled to
turn out high grade tires. in. an exceedingly
rapid way and to matetmlly cheﬂpen the pro-
duction of the same. -

While as a matter of course, the thwknesg
of the tubular rubber sheet or layer forming
the exterior portion of the tire sheath, may
be varied to suit the use to which the tue i3
to be put, 16.18. observed that for racing pur-
poses 1t is desired to make the same as thm as
is consistent with strength and durability, so
that when the sheath is dlstended to the limit

edge portlons of the sheath along 1ts short | or proximately the limit, 1t will by reason oL

:and that to sueh end we open the sheathm R

i\ | for the: subsequent. admlssmn of an air tube.
The split formed .as- aforesaid, is so limited

with relation to the length or extent of the
annular seating por tion “of thetir e, and bears. . . .
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theinclosed elastic cushion formed by the in-
flated elastic air tube, have increased activ-
ity or resiliency.

Certain features herein embodied, either in
the deseription or drawings or both, ‘and com-
prising the sheath as an ai*tiela ; the separa-
ble mandrel; the formation of the air-tube
with flattened ends, and the air tube arranged
with lapping end portions within the sheath,
are not herein claimed, but form the subject
matter of the applications filed by us respect-

ively on October 26, 1892, Serial No. 450,0683

December 24, 1892, Serial No. 456,204 and
December 24, 1892, bex 1al No. 496,205 for Let-
ters Patent of the United States.

What we claim as our invention is:—

1. Molding an endless and seamless tabular
tire sheath orcasing upon an annular man-
drel, and then removing the sheath from the
mandrel withont materially affecting or
changing its said characteristics, and to Such
end, opening the sheath to a limited extent
thronwh its seating portion, separating the
mandrel at a point adjacent to the opening
thus formed, and causing the sheath and man-
drel to partfrom one another by way of said
opening in the sheath.

2. Molding and vuleanizing an endless and
seamless tubular tire sheath or casing upon
an annular mandrel, and then removing the

sheath from the mandrel without materially
affecting or impairing itsintegrity as anend-
less and &eamle&s tabe, and tosuch end, open-
ing the sheath to a limited extent ‘ﬂOl’l“‘ 1ts

sea,tmﬁ' portion, separating the mandrel at a
point &d;[a,cesnt to the opening thus formed,
and causing the sheath and mandrel to pmt
from one another by way of said opening in
the sheath.

3. Molding and vuleanizing an endless and

seamless tubular tire sheet or casing upon an

annular mandrel, and then completnw the
tire without mateually affecting or impairing
the integrity of the sheath as an endless and
seamless tube, and to such end, opening the

sheath to a Iimited extent alonﬂ' its seating

portion, separating the mandrel a.d;]'tcent to
such point, causing the sheath and mandrel
to part from one another by way of the open-
ing thus formed, introducing an air tube
within the sheath through said opening, and

| then closing the latter.

4, Moldmg and valcanizing an endless and
seamless tire sheath or casing upon an annu-

35

40

lar mandrel havinga det&chable section, split- 53

ting the sheath thus formed at a pomt OvVer
the detachable mandrel section and to a lim-
ited extent only, removing the detachable
mandrel section through the opening formed
by a split,and then strippingthe sheath from
the remaining portion of the mandrel, sub-
stantially as and for the purpose deser 1bed

FRED W. MORGAN
RUFUS WRIGHT.

Witnesses:
W. D. MIiDDLETON,
CHAS. . PAGE.
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