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To all whom it may concern:
Be it known that I, Warrer B. FrEEMAN,
a citizen of the United States, residing at
Cuyahoga Falls, in the county of Summit
5 and State of Ohio, have invented a certain
new and useful Tire-Building Apparatus,
of which the following is a specification.
This invention relates to apparatus for
building vehicle tires and more particularly
10 to apparatus for pendulously supporting and
driving an annular tire-base by roller means
contacting the inner periphery of the base.
In the building of certain types of hollow
or cushion tires, the tire base consists of cir-
15 cumferential side members, which may be
connected at intervals by spacing means or
bridges. A sectional core structure is asso-
- ciated with the base, the tire-body or cush-
ion is formed by winding strips of tire-
20 building material upon the base and core-
structure, and the core sections are subse-
quently withdrawn from the base to leave a
cavity or cavities within the tire-body. As
the means for clamping the core-sections 1n
25 assembled relation with the base project
from the inner periphery of the latter, ap-
paratus heretofore used for tire-bases for
solid tires, the inner peripheries of which
tire-bases are not obstructed by such clamp-
30 ing means, is not adapted to support and
drive tire-bases for cushion tires where such
clamping means are used.
My chief object is to provide improved ap-
paratus adapted pendulously to support ans
35 drive a tire-base whose inner periphery 1s
obstructed by such clamping means. A fur-
ther object is to provide apparatus readily
adaptable for different sized tire-bases of the
type referred to. Another object is to pro-
40 vide apparatus adapted to lessen the effort
required of the operator in mounting and
removing the work.
Of the accompanying drawings:
Fig. 1 is an elevation of a calender and a
45 work-supporting, driving and pressing mech-
anism embodying my invention.
Fig. 2 is a section on line 2—2 of Fig. 1.
Referring to the drawings, 10 is a calender
of a common type equipped with the usual
56 slitting knives (not shown) and with an
endless belt carrier 11, mounted upon a piv-
oted arm 11° held in position by a brace 11%

said calender being thus adapted to supply
strips of tire-building material, one of which
strips is shown at 12, said strips being de-
livered by said carrier to a point adjacent
the base-supporting and driving mechanism.
. The latter comprises a hollow standard 13
in the top of which is journaled a horizontal
shaft 14 having secured thereon within the
standard a sprocket 15 by which said shaft
is adapted to be driven, counter-clockwise as
viewed in Fig. 1, by suitable driving connec-
tions such as those indicated in Fig. 1, from
the calender 10. .

The end portions of the shaft 14 project
or overhang at the respective sides of the
standard and secured upon each of said
projecting end portions is a generally cylin-
drical hub-member or drum 16 recessed from
its outer periphery at diametrically opposite
points, as indicated at 17, 17, (Fig. 2), to
accommodate inwardly extending ears 18, 18
formed upon a pair of work-supporting and
guiding rings 19, 19, slidably mounted upon
the drum 16. The recesses 17 preferably ex-
tend, from the respective ends of the drum,
only part way toward the middle cross-sec-
tional plane of the drum, leaving a web 20
between said recesses, the outer surface of
which web constitutes a part of the cylin-
drical surface of the drum. I do not wholly
limit my claims, however, to the presence of
said web. : '

The rings 19 are formed with anmﬂar, cy-

d lindrical flange portions 21, 21, slidably fit-

ting the drum 16 and adapted to underlie the
side margins of the tire-base, 22, to support
the latter, and with radial guide-flanges 23,
23 adapted to abut respective sides of the
tire-base to center and guide the same. The
tire-base here shown is of a type having two
circumferential side members 22%, 222, which
may be connected at intervals by integral or
other spacing means or bridges (not shown),
and 24, 24 are core sections mounted between
said side members and each secured in as-
sembled relation therewith by a bolt 25 ex-
tending from said core-section through a
slot in a clamping ring 26, said clamping
ring fitting within the tire-base, and said
bolf being formed with a hooked end 27 en-
gaging a cross-pin 28 traversing a recess: in
the core section, and the other end of said
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bolt having threaded thereon a clamping nué
99. As here shown the ring 26 is transversely
split and when of this type the ring should

Dbe resilient and normally of such size as to

press outwardly against the tire-base when
mounted therein. 30, 30 are bridge plates
secured to respective ends of the split ring
and extending across the split, to prevent

- relative radial displacement of said ends al-
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though permitting the ring to be contracted
for insertion within the tire-base.

The cylindrical flange-portions 21 of the
base-supporting and guiding rings 19 are of
such thickness as to provide a space between
the drum 16 and the tire-base 22 to accom-
modate the clamping ring 26, and said drum,
including the webs 20, is encircled at_its
middle by an annular recess 31 adapted to
accommodate the clamping bolts 25 and the
nuts 29 thereon.

Forsliding the work-supporting and guid-
ing rings 19 upon the hub member or drum
16, to close them upon the tire-base or to
position them for tire-bases of different
widths, a pair of right-and-left-threaded
screws 82, 32 are mounted upon each of the
drums 16. Said screws are journaled in the
webs 20, traversing the recesses 17, and their
ends are rotatably mounted in and held
against axial movement by end plates 33,
33 secured to said drums. Threaded bush-
ings 34, 34 are mounted upon said screws
and secured in the respective ears 18 of the
work-supporting and guiding rings 19. The
outer ends of the screws 32 project through
their bearings in the outer end plate 33 and
have secured thereon respective gears 35, 35
meshed with a gear 86 secured upon the
hub of a hand-wheel 37, the latter being ro-
tatably mounted upon the reduced end por-
tion of the shaft 14.

For pressing the strip of tire-building
material 12 onto each of the tire-bases in

_ successive convolutions, a tool-carrying arm
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38 (Fig. 1), is pivoted at 39 on a standard
40, the outer end of said arm being formed
with a housing in which is journaled a
turret 41. 42, 42 are presser rollers jour-
naled on said turret and adapted to press
the plastic strip 12 onto the tire-base and
to be brought selectively into operative po-
sition by turning said turret to different an-
gular positions. Certain of said rollers may
be so formed as to press a strip of hard
rubber composition into the grooves of the
tire-base on opposite sides of the core sec-
tions 24, while others are adapted for later
stages of the operation. The turret is
formed with notches 43 on its periphery
which may be engaged by any suiltable
latching means (not shown) upon the arm
38, to hold said turret with one or another
of the presser rollers 42 in operative posi-

tion. 44 is a set of weights mounted upon

the arm 38 to press it toward the work, and
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45 is & part of a power lift for raising the
arm 38 and parts carried thereby clear of
the work for the removal or insertion of the
latter, and for lifting the work from its sup-
port or lowering it thereonto, as will pres-
ently be described. 46, 46 are depending
arms pivoted on the arm 88 and provided ab
their lower ends with horizontally project-
ing studs 47 adapted to engage the inner
periphery of the work to lift it from or
lower it onto the rings 19 when the arm 38

is raised or lowered. 48 is a bridge-plate

pivoted at 49 on the end of the supporting
arm 112 of the endless carrier 11, said bridge-
plate being adapted to ride upon the work
and support and guide the strips 12 from
said carrier onto the tire-base. Similar
strip-guiding and pressing mechanism may
be provided for each of the tire-bases sup-
ported by the standard 13.

For pressing the tire-building material 12
immediately at the sides of the core-sec-
tions 24, so as to compact it about the crown
of the latter, & pair of narrow presser rollers,
one being shown at 50, may be journaled on
a weighted bell-crank lever 51 pivoted on
the arm 88, said rollers being urged toward
each cther upon their axle or axles, against
said core sections by suitable springs (not
shown). 52 is one of a pair of hand-levers
adapted to spread said presser rollers 50
apart to permit them to be brought into op-
erative position, straddling the core.

In the operation of the apparatus, the hub-
members 16 are driven from the calender 10
at a fixed relative speed. The tool-carrying
arm 38 being raised and the strip-support-
ing bridge 48 being turned on its pivot 49
away from the standard 13, the turret 41
is turned to bring an appropriately formed
roller 42 into operative position, and latched
against rotation. A. tire-base, having the
ring 26 and core-sections 24 assembled
therewith, and which we may assume has
already had a foundation layer of hard-
rubber composition pressed thereon by
an operation such as is now being described,
is then hung upon the studs 47 of the de-
pending arms 46, and the tire-carrying arm
38 .is lowered - until the tire-base 22 rests
upon the cylindrical flanges 21 of the rings
19, between the guide flanges 23 of the lfat-
ter, and until the selected roller 42 bears
upon said tire-base. The tire-base is then ro-
tated by the rings 19 upon which it is
supported, the rollers 50 are spread apart
by means of the hand levers 52. so that they
will straddle the core-sections 24 and, being
yieldingly urged toward each other, will
press the tire-building material adjacent
said core sections, as the tire-body is sub-
sequently built up over the crown of the
core.

The bridge 48 is then turned over onto the
tire-base and.strips of tire-building mate-
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rial 12 are led from the calender, over the
carrier 11 and bridge 48, and started on the
tire-base, one on each side of the core. The
rotating base thereafter draws said strips
onto itsel? in successive convolutions, which
ave compacied against the base and core by
+he vollers 42 and 50. When the tire-body
has thus been built up to the crown of the
sore, the operation is continued with a sin-
gle strip of material applied directly over
the core, to form the itread portion of the
tire.

When the tire is thus completed, the arin
38 is raised, lifting the presser rollers from
the work and lifting the latter from its sup-
port and stopping 1ts rotation. The strip 1s
then severed and the tire-base and connected
elements are slid from the studs 47, another
base is hung thereon, and the operation
is repeated. : _

The apparatus thus is adapted to support
the tire-base pendulously and rotate it not-
withstanding the presence of the core-
clamping ring 26 and bolts 25 on its inner
periphery. The rings 19 may be adjusted
from and foward each other by turning the
hand-wheel 87, and for the wider sizes of
tire-bases the rings 19 may be substituted
by similar rings in which the flanges 21 are
wider, so as to extend nearly to the clamp-
ing ring 26 and thus underlie greater areas
at the margins of the tire base, to avoid def-
ormation of the latter and provide sufficient
driving contact. :

The apparatus is susceptible of modifica-
tion within the scope of my invention and I
do not wholly limit my claims to the exact
embodiment here shown.

I claim:

1. Apparatus for building cushion tires,
said apparatus comprising a set of core-sec-
tions adapted to be assembled with a tire-
base to form a cavity or cavities in the tire-
body, a core-clamping ring adapted to fit
within the tire-base to support said core sec-
sions in assembled relation therewith, so
that said core-sections, tire-base and core-
clamping ring constitute a rigid structure,
roller means adapted pendulously to sup-
sort and drive said structure by engagement
with its inner periphery, and guiding means
for said tire-base associated with said roller
menns, said guiding means including a ring
concentric with the latter and adapted to
abut a side of the tire-base, and means for
adjusting said ring in an axial direction to
adapt it for tire-bases of different widths,
the last said means comprising a circumfer-
entially spaced set of screws adapted to slide
said ring axially, and means for equally and
simultaneously driving said screws.

9. Apparatus for building tires, said ap-
paratus comprising an overhanging shaft,
means for driving the same. a generally cy-
lindrical drum secured on the overhanging

8

portion of sald shaft, said drum being
formed with an annular recess on its outer
face, a pair of work-guiding rings slidably
mounted on said drum, one on either side

of said recess, and means for equally and 7

simultaneously adjusting said rings from
and toward sald recess. ~
3. Apparatus for building cushion tires
on a tire-base having core-clamping attach-
ments, said apparatus comprising a rotary,

<

cylindrical drum having an annular recess .

in its outer face, a pair of work-supporting
rings slidably mounted on said drum, one
on either side of said recess, whereby the
space between said rings is in effect a-con-
tinuation of said recess, and means for ad-
justing said rings from and toward said re-
cess whereby the effective outer width of the
recess may be varied to clear core-clamping
attachments of different sizes.

4, Apparatus for building tires, said. ap-
paratus comprising a drum adapted to re-
ceive an annular tire-base suspended there-
on, means for driving said drum, a pair of
work-positioning rings slidably and non-
rotatably mounted on said drum, each of
said rings being formed: with a substantially
cylindrical flange adapted to underlie said

“tire-base to support and drive the same as

said drum is driven, and with a substantially
radial flange adapted to abut a side of said
tire-base to position it, and means for ad-
justing said rings from and toward ecach
other. - '

5. Apparatus for building tires, said ap-
paratus comprising a_drum adapted to re-
ceive an annular tire-base suspended there-
on, means for driving said drum; a pair of
work-positioning rings slidably and non-
rotatably mounted on said drum, each of
said rings being formed with a substantially
cylindrical flange adapted to underlie said
tire-base to support and drive the same as
said drum is driven, and with a substan-
tially radial flange adapted to abut a side
of said tire-base to position it, and means
including a right-and-left-threaded screw
for adjusting said rings from and toward
each other.

. 6. In apparatus for building tires, the
combination of roller means for pendulously
supporting and driving an annular tire-sup-
port, a tool-carrying member adapted to pre-
sent a tool to the outer periphery of a tire-
support mounted on said roller means, di-
rectly over the latter, means for raising and
lowering said tool-carrying member, and
means depending from the latter adapted to
engage said tive-support to lift it from said
roller means when said tool-carrying mem-
ber is raised. ‘

7. In apparatus for building tires, the
combination of roller means for pendulously
supporting and driving an annular tire-sup-
port, means for pressing a strip of tire-
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building material onto said support as it
is drawn thereon by the rotation of said
support, an endless carrier structure adapt-
ed to deliver a strip of tire-building ma-
teiial to a point adjacent said roller means,
and a bridge-member having one end piv-
oted on a stationary part adjacent said end-

less carvier structure, and its other end
adapted to ride upon the work, for support-
ing said strip as it is drawn from said end- 10
less carrier structure onto the work.
In witness whereof I have hereunto set
my hand this 15 day of June, 1922,
' WALTER B. FREEMAN,



