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TUBE AND METHOD OF MAXING SAME.

Application filed August 3, 1925. Serial No. 47,690.

This invention relates to the tube-making
art, and especially to the manufacture of
annular rubber tubes such as inner tubes for
tires.

Its chief objects are economy of time and
labor and improved adhesion of the plies of
a laminated tube. A more specific object is
to provide improved procedure and .1pna-

ratus for forming tubes from freshly cal-
endered stock, which may be taken directly
from the calender, and thus to avoid the
expense of stomoe and of the employment
of equipment such as liners for storing and
handling the calendered stock. A further
object is the provision of an improved seam
in a Ionmtudmally seamed, laminated tube.

Of the accompanying drawings:

Fig. 1 is a perspective view of a tube-
bmldln(y drun embodying aud adapted to
carry ottt my invention, with the work in
place thereon

Fig. 2 is a side elevation of the same, at
a latel stage of operation, pfu't% being sec-
tioned and “broken away.

Fig. 8 is a section of a part of the drum
and the work thereon at a later stage.

Fig. 4 is a side elevation of the same at
a still later stage of operation.

Referring to ‘the drawings, the apparatus
comprises a drum 10 adapted to be mounted
for rotation and having upon its outer face
an annular band 11 of flexible, elastic, non-
adhesive material such as vuleanized rubber,
this band prefer 1bly being formed with a
middle rib 12 on its inner face, set into a
groove on the surface of the drum, so as to
maintain the band properly centered upon
the drum.

In the practice of my method in its pre-
ierrul form, a strip 13 of calendered stock
is drawn from a source of supply such as a
calender and wound upon the drum 10 over
the band 11, the winding being given such
helical form that the margins of each turn
of the material arve slmhtlv off-set from
those of the preceding turn, as will be un-
derstood upon reference to Figs. 1 and 2.

The successive convoluntions may be pro-
gressively compacted against each other by
any suitable rolling means during the wind-
ing operation and “when the stock is drawn
directly from the calender the warm and
tacky condition of the rubber results in
strong adhesion of the plies.

When the desired number of plies have

thus been dm\\n onto the drum, the strip
13 is severed, as upon the line 14 of Fig. 1,
preferably at the same position civeumfer:
entinlly of the drum as that of the leading
end 13* of the winding, and the residue 13° 60
of the stock strip is freed from the drum
assembly. ‘

A wvalve stem pateh 15 is then mounted
upon the margin of the winding at which
the last wound ply overhangs the undedymo 65
plies, as shown 1 Figs. 1 and 2, and the

valve stem hole 15 is pundled in the patch
and through the underlying tube stock.
The exposed outer surface of the winding,
except the margin 17 (Fig. 2) opposite that 70
to which the valve stem pad is attached, is
treated with a wash consisting of a highly
volatile liquid containing a suitable “sub-
stance in solution or suspension to prevent
adhesion of the rubber when the solvent 75
evaporates, which occurs quickly because of
the warm condition of the stock when it is
drawn directly from the calender. A suit-
able wash for this purpose is a solution,
which may be super-saturated, of stearic 80
acid in alcohol. The wash readily may be
applied by means of a paint brush 18, Fig.

2, held against the work while the drum is
rotated.

After the solvent has evaporated, the 85
margin 16, upon which the valve stem patch
is mounted, 1s progressively turned over to
approximately the middle Iine ot the assem-
bly, together with the adjacent margin of
the non-adhesive underlying band 11, which go,
may be readily accomplished by 1‘0t1t1n<7 the
drum and manipulating the said margins
with a suitable turning tool, as will be read-
ily understood by those skilled in the art.

The opposite margins of the band 11 and g5
of the work arve then similarly turned over
and the margins of the winding of the tacky
rubber strip 13 are progressively joined
together in the mis-matched interfitted rela-
tion which is clearly shown in Fig. 3. The 100
portion of the valve stem patch 15 which
projects from the margin 16 contacts and is
stuck to the inner face of the inner ply of
the margin 17, so that it lies within the
resulting tube, bridging the seam. The 105
seam is then compacted by rotating the drum
with the work thereon while holding a roller
19 (Fig. 4) against the middle portion of
the work.

The tube is then removed from the drum, 110
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turned so that the seam and valve stem patch
are on its inner periphery, and is vulcanized
under internal fluid pressure such as to pre-
vent contact and adhesion of its inner sur-
faces, and preferably in a mold, a valve
stem preferably being inserted prior to the
vulcanization.

The method results in an improved longi-
tudinally seamed tube of which the scams of
the several plies are mis-matched, and hav-
ing the same number of plies at all parts of
the tube. The employment of the flexible
band 11 permits the tacky rubber plies to be
turned over and joined without the employ-
ment of other precaution against undesived
acdhesion thereof.

Modifications may be employed within
the scope of my invention and I do not
wholly limit my claims to the specific de-
scription herein given by way of illustration.

I claim:

1. The method of making an annular tube
which comprises helically winding in-a plu-
rality of plies a continuous strip of tube-
forming material to p10v1de an annular
structure with stepped margins, and join-
ing said margins to each other in mterﬁtted
relation.

2. The method of making a rubber tube
which comprises forming a strip of unvul-
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canized rubber with longitudinal margins of
diminishing thickness toward the edneq of
the. strip, foldmo said margins over onto
said intermediate AOIlL and  there joining
them together, and vuleanizing the result-
ing tubular structure while holdmn it dis-
tended against an enclosing mold by internal
fluid pressure.

3. The method of making an annular
rubber tube which comprises wi 1(hng a )111—
rality of layers of tacky rubber stock onto :
form with one layer offset from another, to
provide stepped margins, folding the stepped
margins onto said ]ntelmed1 e portion and
joining them together in interfitted relation,
with the two edfre faces of each ply ¢ substan.
tially  abutting eamh other, and vuleanizing
the resulting tube in a mold under internal
fluid pressure.

4. A tube comprising laterally offset hver
of sheet material, the margins of each la yer
being joined in a Ionmtuduml butt seam,
the seams of the LlVGl‘S being mis-matched,
and a plurality of the layers comy prising N
continuous winding of material common to
the said layers.

In witness whereof T have hereunto set
my hand this 25th day of July, 1925.

JOHN R. GAMMETER.
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