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This invention relates to the manufacture
of pneumatic tires, and particularly to the
preparation of fabric bands for application
to tire forms or cores. Band or ply stretch-

5 ing or expanding machines for the mechani-
cal expansion and shaping of bands have
usually comprised a series of shoes or seg-
ments which were carried by an expanding
device which moved the shoes outwardly si-

10 multaneously after the band was applied.

While the band would be expanded, the prin4

cipal objection to this type of expander re-

sided in the fact that the band would be over-
stretched in the areas lying between the sev-

15 eral shoes or segments of the expander, while

" that portion of the band lying over the shoes
or segments would expand only slightly, if at
all. As a result, the bands would be uneven-
ly expanded, having areas of overexpanded

2o fabric alternating with areas of unexpanded
fabric. , )

The object of the present invention is to
construct a band expander of the mechanical
type in which the objectionable features de-

25 scribed are eliminated and even expansion
about the entire band is -obtained.

While the invention is described with con-
siderable detail in order that the features
thereof may be understood, it will be appre-
ciated that changes and modifications may
be made without departing therefrom. The
principles of the invention may be used in
the expanding of tires made by the flat band
or pulley method, or for the stretching of
tread bands or bands made wholly of rubber,
as well as in the preparation of bands for
application to cores.

In the drawings, in which the preferred
form of the invention is illustrated:

Tigure 1 is a longitudinal section through
the machine showing it in full lines in col-
lapsed position and in dotted lines in ex-
panded position;

Figure 2 is a plan of the rear or cylinder
portion of the machine;

Figure 38 is an end elevation of the ex-
panding unit; and

Figures 4 and 5 are side and front views
of a unit of the expander.

The machine is supported upon a pedestal
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or stand 1, to the upper end of which is
bolted a horizontal cylinder 2 having piston
3 therein, the movement of which is con-
trolled ‘by the admission of pressure into
the ends of the cylinder through piping 5
controlled by valve 6.

The piston rod 8 extends through stuffing
boxes at either end of the cylinder and at
the rear thereof is carried a backing plate
10 supported from the cylinder by a plu-
rality of parallel rods 12. A small disk or
plate 14 is mounted upon a shaft 15 located
eccentrically of the plate 10 and provided
with a hand wheel 16 by which it may be
turned. A spring actuated ball detent 18
is ‘arranged -to yieldingly hold the disk in
any one of several adjusted positions.
Mounted about the periphery of the plate 14
are a plurality of pins'19 of varying lengths,
which pins may be selectively brought into
register with the piston rod 8 as desired,
thus limiting the rearward movement of the
piston and the maximum diameter of the
expander, o .

On the front of the cylinder 2 is located
a cross-head 21 in which the forward end of
the piston rod is guided, and to the cross-
head is secured a fixed collar 22. To the end
of the piston is secured the double collar 24.

To the collar 22 are pivoted a plurality of g

toggle links 25, and to the double collar 24
are pivoted a plurality of parallel or double
toggle links 26. Fach set of the links, in-
cluding a link 25 and a pair of links 26, are
pivoted at their outer ends to a cross-head
or carrier 28, the outer end of which carries
a yoke 29 in which are mounted two pins 30.
On each of the pins 30 is mounted a freely
rotatable roller 82. Preferably the rollers
are bulb-shaped and the heads of the pins
and the nuts 33 are rounded to conform to
the outline of the rollers. The rollers may
be of other shapes as found desirable.

It is desirable to provide centering de-
vices, preferably adjustable, in connection
with the expanders so as to properly locate
and center the bands upon the expander.
For this purpose, several of the carriers 28,
usually four in number, are provided with
extension plates 34 carrying laterally ex-
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tending arms 85, the outer ends of which are
slotted and to which are adjustably -secured
radial fingers 36 projecting outwardly be-
yond the pernneter of the expander and
operating as a device by which the center
line of .the band may be brought into reg-
ister withithe ‘center:line of-the'expander.
In the operation of the dev1ce, the . ex-
pander is contracted to the position shown
sn full'lines iniFigute:1 and-the proper-ad-
justmént is made’at “the ‘tedr 0f the ‘device
so as to limit the outer movement of the
shoes. The band 40 is then placed over'the
shoes and centered by the guides 86 and
pressure admitted to the cyhnders so that
the .piston .is-moved -inwardly, forcing the
shoes eutwandly and-simultaneously- stretch-
ing the band.to the. -shown in-dotted
Jines.in-Figured. 'Fhe rollers-upon the out-
€T ends of- the shoes, whleh contact with.- the
fabric, permit the fabrie in theband.to-move
-abounta 1ts entirve:periphery s0- that the stretch-
ing aetion is-not-localized -in -these portions
of -the -band - lylng between the ‘shoes. In
former constructions in which the shoes were
in-the forms of plates, little or-no slippage
“was-permitted over the surfaces-of: the shoes,
‘the adhesion of ;the.rubber to-the shoes pre-
venting-such -an -adjustment of the -fabric.
“In the.present form of the invention, how-

-ever, -the ‘rollers permit -the -fabric to shift

properly so-thatthe expansion is transmitted
sabout the: entire circumference of the band.

“What-is claimed is: -

-1.*In -an ‘apparatus -for mechamoally ox-
panding a continuous band, the combination
.ot a plurality-of carriersarranged in-a‘circle,
-a:support-for: said carriers, means to.move the
carriers radially of a central axis to- expand
‘the.eircle, said-means.operating. through said
support,and a roler mounted in‘each carrier,
the -several rollers -supporting -the -band
‘throughout its.circumference.

39, I;n an epparatus for- mechanlcallv ex-

: »«,pandlng a-continuous band;the.combination

of a-plurality.of earriers. arranged in a-circle,
means to move the carriers radla]_ly to ex-
,pend the cirele, @ rollér mounted in each car-
rier,:the:several rollers supporting. the band

; ‘throughout its mrcumference, and -means

mounted on - the carriers-to. center the band

A w1th respect:to-the rollers.

3.:In apparatus for expanding.a - contlnu- '
-ous band-of-fabrie,-a plurality “of pairs - of

Jevers, a xoller. supported between each pair
.of levers, one.end of each pair of levers-being

-plvotally connected-.to-a fixed support, the

other end of each.pair bemg -pivotally -con-

1,787,423

rod shdable therein, a plurality of links piv-
otally connected to the end of said piston rod,
a plurality of links pivotally connected to
sald cylinder, a plurality of carriers pivot-
ally connected between said links, rollers
mounted on said carriers, and means to keep
the-axis of said rollefs;parallel with the pis-
ton rod.

‘5. Tn apparatus for expanding a continu-

ous band of fabric, acylinder; aipiston :and
rod:slidable-therein, a plurahty of links. piv-

otally connected to the end of said piston rod,

“a plurality of links pivotally connected to
said cyhnder, a plurality of carriers pivotally
‘coninected between said links, rollers mounted
.on said carriers, and means to keep-the-axis

of said rollers: parallel with -the piston rod,
said means comprising an. additional link piv-

,otally connecting each carrier .to the end of

said: piston-rod.

6. In apparatus- lOI‘ expandmfr a continu-
ous band of fabric,’a cylinder,.a piston and
rod slidable there*n 4, plurahty of links piv-

otally .connected to the end. of said piston

rod, a plurality of links pivotally connected

to sald cylinder, a plurality of ‘carriers: piv-

otally .conected " between said hnks, rollers

‘mounted on said carriers, and guide arms ad-
justably .mounted on said carriers for.cen-

termo a-continuous-band upon the rollers.
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. In. wpparatus for expanding 2 continu- -

ous band of fabrie, a cylinder,.a piston and
rod slidable therein, a plurality of links piv-
otally connected to the end of said piston rod,

_‘a-plurality of links pivotally connected to

said cylinder, a plurality of carriers pivotally
connected between said links, rollers mounted
on said carr iers, and means:at the'end of the
cylinder opposite the links for controlling the

“expanding movement of -the rollers, sald

means including rotatable means supporting

o, plurality of stops ~for- limiting movement,
.any- selected stop being . adapted to -engage

with a rearward extension of the piston Tod.
WALTER E. HUMPHREY

- _nected t0-a_common member, and means: for
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‘moying said member:to radially move -the
frollers,>sa1d means. extending and operating
through.the: ﬁxed support’ whereby -one: end

. of the’ apparatus is free from. obstructions. =
4, In apparatus for: expandmg a eontinu-

ous- band -of fabric,-a cylinder,-a piston.and -
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