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UNITED STATES

PATENT OFFICE.

JOHN WESLEY HYATT, OF NEWARK, NEW JERSEY

 PROCESS OF MAKING SHOES FOR PNEUMATIC TIRES.

No. 840,334,

Lo all whom it nay concern: |
Be it known that I, Joun WesLey Hyatr,

a citizen of the United States, residing at 141

Commerce street, Newark, county of Essex,
and State of New Jersey, have invented cer-
tamn new and useful Improvements in Proc-

esses of Making Shoes for Pneumatic Tires,

fully described and represented in the fol-

lowing specification and the accompanving

drawings, forming a part of the same.
“T'he present invention relates to the mak-
Ing of an endless trough-shay 2d shoe or cover

for pneumatic tires, the sho:! having a warp

of continuous circular strands connected by &
transverse filling. Such filling consists of a
woof woven into the warp or of sewed zigzag

stitches, such as are shown in my Patent
No. 711,898, granted October 21, 1902, for

sewed warp fabric.

In the present invention the coils or circular

- strands 1n such a trough-shaped shoe are first
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~wound into the required trough shape, the

coils at the edges of the trough being neces-
sarily of much smaller diameter than those at

‘the middle, and on account of the difference

n the diameter peculiar means is required in
applying the filling to connect the strands.

~In the present.invention the trough is flat-

tened upon a transverse line, and the coils
are connected upon such line by a sewing or
weaving operation which inserts the filling.
Endless wire rings may be connected to the
marginal warp-coils by the filling during the

application of the filling. The middle por-

tion of the warp is during the application of

the filling fed forward faster than the edges
1n the same proportion that the diameter of

the shoe at the middle exceeds the diameter
at the edges. '

A strong filling is formed by a gﬁhg OT TOW

of needles operated simultaneouslv in a so-

called “‘zigzag-sewing machine,”’ such as is

porting and feeding of the warp-coils when

applying the filling the cord to make the |

warp is preferably saturated with an adhe-
sive coniposition of character suited to stiff'en
the warp-coils and to cement their adjacent
edges together.  Such saturated cord is read-

ily coiled upon a former of suitable shape and |
‘when sufficiently hardened or stiffencd forms

a unitary structure which is readily handled

and supported during the sewing operation.

To sew the warp coils or strands with zigzag
stitches, the strands are separated progress-

~ Specification of Letters Patent. -
_&Dplicatlian filed August 19, 1905, Serial No. 274,939,

 Patented Jan. 1,1907.

[ ivelv by a comb upon a line across the flat-
{ tened portion during the sewing operation,

the cemernting material being preferably sof-
tened by a jet of steam along such line during

the progress of the sewing, which permits all

of the strands or coils to remain cemented to-

gether until just before thev are‘sewed, and

thus cause the shoe to feed forward as a unit

until the strands are thus separated and im-

mediately joined by the zigzag stitches.
The invention will be understood bv refer-

ence to the annexed drawings, in which—
Figure 1 is an elevation of part of a zigzag-

- sewing machine witih the flattened shoe be-

neath the needles.. Fig. 2 is a plan of the
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sewing-machine table with the tension and

Tfeeding devices, with part of the stitches

omitted onthe sewed warp. Fig. 3 is a cross-
section of a tire-shoe drawn upon a scale

twice as great as Figs. 1 and 2. Fig. 41is a

vertical section of the sewing-machine fix-
tures upon the same scale as Fig. 1.  Fig. 5is
a side elevation of the warp in readiness for
sewing; and Kig. 6 is 4 diagram, partly in
section, showing the means for winding the
saturated warp. FHFigs. 5 and 6 are drawn

upon a scale one-half as great as Fig. 4. Fig.

7 18 & cross-section upon the same scale as
Fig. 4 of one edge of the warp-former with
the warp=guide thereon. = |

Referring to Fig. 6, A designates the warp-
foriier, and B the vessel containing ‘the
melted. composition for saturating the warp-
strand C, which _may be made of a single
twisted cord, or, as shown in the figure, of a
group of s.nall cords (', which are more read-
v saturated by the composition. .

Metallic guides with an elastic base D, hav-
ing prongs to forin exterior notches K, are
shown upon the exterior of the forner A in
Kigs. 6 and 7, and the warp coils or strands

| _ - wound 1n the notches in Fig. 6, -the guides
‘described in my Patent No. 708,480, granted
September 2, 1902, and to facilitate the sup-

serving to hold the strands 1n position with

- thewr adjacent sides in contact between the

autdes until the strands have hardened by

the cooling of the composition, which also
~operates to ceirent the edges of the strands

together and form a unitary warp.
A compoesition like printers’ ink-rollers is

easily softened by heat and rapidly chills
~upon cooling, and the cord or cords may be

readily saturated with such heated conpo-

 sition by drawing it beneath a roll F in the -

vessel B and then through a die G upon the
edge of the vessel to re:nove the surplus com-

| position.
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"The cord for the strands whether twisted i

or grouped,. may forin all the coils centinu-
ously and spirally by winding it successively

in the adjicent notches E of the guides upon
the ‘“former,

M

and the ends of the cord are

in practice extended one: past the other for

. <

about twelve inches, ‘and the sewing co x-
menced mterledlate to these ends The
colls forming the left-hand half of a Wa

remaining half of the coils upon the front
side of the former being broken away to shew

the guides having the notches B. The |
former is in'practice eade with a center por-

tion (A’ in Fig. 7) which can be drawn out
and with ma,rgmal sections. which collapse
when the center 1s taken away, which per-

mits the former to be entlrely withdrawn

from: the warp When suthciently stiffened.

20

When the former is removed from the
trough of the warp; the flexible base of each

guide (which is prefera,bly made of sheet

metal) can be bent inwardly to retract the
prongs which form the notches ¥, and the

guldes are thus removed from the wa,rp, leav-"

ing all of the strands adherent, to one an-
other excepting the short openings ¢, formed

- by the prongs. With a suitable comp081t10n

30

the warp is now held sectirely in. trough
shape until the filling can be applied to con-

nect the strands, when the composition may

- be ‘dissolved or renwoved from the warp by
~ bothng m water The warp when re-

35
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- of the warp and aty’ the width produced by

moved from the former exhibits the appear-
ance shown m Fig. 5, with the strands ce-
mented ‘together by a, composition that is

, suﬁlclently flexible to permit the flattening.
of the shoe for a -certamn portion upon thé

sewing-machine table, as shown in Figs. 2
and 4. I'ig. 2 shows at S the normal width

flattening the same.

45

In Igs. 1, 2, and 4 [ designates the sew-
mﬂ'-maohme t&b]L and J the standard CAITY~
g the dlwmg—shaft K. The heedle-bar is

“made in two sections, with the upper section
I, fitted to a guide M and reciprocated by a

50

- norir allv teward cne side of the guide by a
- sprmg 0. . Arow of needles a 1s fixed to a car-

55

- eye.
0o

il poand a cam q upon the shaft K. The

‘guide 1¢ formred 1n the lower part at one side

mth a recess m, and the lower portion n of
the needle-bar in such recess is hinged to- the
upper portion by a joint and pin o and pressed

rier ¢, whlch i1s wovablé across the bottom
of the needle-bm and wmpn cated by a cam
N, lever P, and link Q. (Shown in Fig. 4.)

The l\uk carries a stud Q’, fitted w:thm an

‘needle—bar moves up and down. ‘The nee-
«dles 1 their desceni pags, as shown in Fig.

- 4, into a groove 1 in the bed I, and the Joops

d of the sewing-threads ¢ are enlraged by a

pon the end of the carrier c, and 1s |
thus ehabled to reciprocate the carrier as the |

loops upon a lock-thread; as fully set forth
in my Patent No. 708 480 A presser or
tension bar % is shown extended across the

Hattened portion of the warp at one side of

the table I and pressed downwardly by
springs ‘A, which are a,d]usted by nuts j te
vary the pressure and tension and provided

| with the passage ¢ for supplying steam-jets.

rp | At the.opposite edge of the table a spindle-
'S are shown upon the former in Fig. 6, the

shaped feed-roll k is Wounted and is rotated
uniforrly during the sewing operation by -a
‘driving-wheel l.. - The roll has a convex sur-
face, as shown m Fig. 1, which gives it a
'-‘-greatel diatheter. at the middle bha,n at the
‘ends and 1s so proportioned as to feed the

speed than the edges and in the same ratio

=0

7!

3¢

| middle -of the flattened warp at a greater

as the center of the wary exceeds in diameter

| the edges.

~ An elastic p1 essure-roll r.of concave face
is provided, as shown in Figs. 2 and 4, to
press the warp upen the convex feed-r oll k,

and the warp is thus advanced under the

tensicn produced by the pressure of the bar

h at a suitable speed.to space the rows of

Qo .

7127aY stltches Whlcn are formed by the

needles a

In Fig. 4 an end]ess coil of ere V. (formed
by weldmg or soldering the ends of the wire)
1s shown adjacent to fhe right-hand side of
the trough-shaped. warp and .embraced in
and by the stitches at the margin. of the

sewed warp at the left-hand side of the table I _

A row of comb-teeth u is shown in Fig. 2

| extended across the table close to the row of

needles to separate-the warp-strands; and
thus facilitate the penetration of the needles

- between the same and spacing and determin-

ing the exact width of the fabric. To assist
n the separation of the strands and in the
‘passage of the needles between the saie, a jet
of steam is shown in Fig. 4, proj ected from
the passage ¢ upon the needles and upon the
warp adjacent to the comb.
By using an adhesive composition which
is readily softened by heat and moisture for

ND
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stiffening and. cementing ‘the warp-strands

the compostion is. re&dlly softened by a jet of
‘steam, and the needles are thus enabled to

Operate freely, although the strands are held |

firmly cemented together.during their pas-
sage beneath the tension-bar A and are thus
compelled to feed forward in proportion' to
thelr distance from the center of the trough-
shaped warp. The effect of thus feeding the
strands 18- to dispose the transverse rows of
stitches a little f&l ther apart at the middle
than at.the edges of the warp, as shown in
Fig, 2, the stitches forming a filling which
Serves ‘the same purpose as a woven filling
in uniting the warp-strands and produmnn‘

transverse rows of stitches may by this
means be coinmenced at any tragsverse line,

bg5 l(mper ¢, Whlch connects all ('Jf the btltcllll’lﬂ'- | upon the warp which is ﬂattened down upon

a strong and firmly - united fabric. - The.

115§ -
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the table I, the comb-teeth u being
through the openings ¢’ left by

the guides E, which were
~warp-strands upon the former, and the rows
of stitches extended entirely around the
warp, leaving ‘onlv the openming left when
withdrawing the needles from the last row of
stitches. .Such opening is readily closed by
~making several of the rows at each side of the
opening with & little finer feed,
- crowd together when
- withdrawn. B |

- 1t 1s immaterial what means
- to apply a filling to the war

plaéed

1O

be employed
p-strands to con-

form of the warp-strands,
~circutt, and thus fits the shoe to resist the ex-

50

it 1s distended. -

The invention embraces the Wmdmg bf"the_
- warp into. trough shape and flattening the |

he insertion of the

. same transverse y,'durinﬁ'l aortaon. of th
L greatly facilitates

25 transverse filling, whic
the manufacture of
whether or not the str

gether by a soluble composition.:
made a specific claim to the troug
warp having

~shaped
30 !

- gether at their edges by an adhesive ¢ompo-
- sition, as such a warp is the direct product of
latter includes the use of

- the process when the
“an adhesive composition. . - o

35
~ cessive rows of transverse stitches close. to-
~gether, a dog w is provided upon the guide
M of the needlé-bar to crowd the lower hinged
~portion of the needle-bar forward while the
- 40 needles are between the warp-strands, as in-
- dicated by dotted lines

~-portion already stitched and crow
- row of stitching firmly against those previ-
45 ously made.
fore pressing the same forward. The - dog w

1s mounted upon a rock-shaft having an arm
w’, which is oscillated by a rod 2 and a cam

@’ upon the driving-shaft K. The tooth of |
gives the dog and hinged portion |

the cam o’ g _
of the needle-bar only a brief
the needle-bar is then restored.

5o
' impulse, and

~which backs off the néed
55 needles free to rise from
the last row of stitches.
moves the row of needles forcibly against the
previously-formed row of stitchres while the
‘needles are between the strands and then re-
moves the needles from such row to retract
" them freel
strandgs. Thelateral connection of
may be made still more positive
~ing by laying a tape or tapes transveriely
U5 apon the exterior of the warp while the com-

les and leaves the
the warp. clear of

the prongs of
used to space the

_ so that they
the needles are finally

-nect the same together, as the value of the
product depends chiefly upon the endless
which gives .each
- one the same strength throughout its entire |

pansive force of the pneumatic shoe by which.

the trough-shaped shoe,
strands -be cemented  to-: |
AVe |

1ts strands or coils cemented to--

o 4 ¢’ m Fig. 4, which
moves the needles toward the roll r and the
ds the last”

Fig. 2 shows the last row be--

n : :to 1ts normal
- position by thespring b, (shown in’ Kig. 4,)

This construction |

vy from the spaces between the |
the strands

fore sew-
ra

| position is soft enough to secure the adhesion

of the tape, which is then held in position by
the hardening of the composition.
- A single tape z may be used by laying it in
a z21gzag path back and forth across the outer
side of the trough-shaped warp, as shown in
Figs. 4, 5, and 6, and 'such tape can be
readily poeled off the warp as it approaches
the presser A to beflattened upon the sew-
ing-machine table. -~

1t 18 dbvious that a eircular warp cannot
be readily held in trough shape during a sew-
Ing or weaving operation nor re adily operated
upon unless flattened and fed forward in the
manner described above, and these opera-
tions are greatly facilitated by saturating
the warp-strands with a substance that Wiﬁ
stiffen and cement them to ether, while leav-

ing a warp sufficiently flexible to be progress-
] over the sewing-

ively flattened as it passes . ..
‘machine table: and the strands separated
Just previous to the insertion of the filling. -
Such a process of making the trough-
shaped shoe permits the use of very cheap
labor’in winding the warp in the required
form and the use of automatic machinery.
Vor . applying the filling thereto, and thus

great degree. ,
. Hawving thus set forth the nature of the in-
-vention, what is claimed herein is—

1, The process of making an endléss trough-

trough-shape with its. opening upon the in-
ner side, second, flattening such trough upon
8 transverse line, and third, connecting the
|-coils of the warp by a transverse filling,
2. The process of making an endless trough-
| shaped shoe for pneumatic tires, which con-
sists in first winding a warp into circular
| trough-shapé with its opening upon the inner
side, second, supporting endless rings of rigid
material, as wire, at opposite edges of the
trough, third, flattening such trough trans-
| versely into line with the periphery of such
| rings, and fourth, connecting such rings and
the warp-coils by a transverse filling. -
3. The process of making an endless trough-
shaped shoe for pneumatic tires, which con-
sists in first winding: a single continuous

, warp, second, flattening sueh trough upon a
transverse line, and third, connecting the

| coils of the warp by a transverse filling.

4. The process of making an endless trough-

sists in first winding a single continuous cord
spirally into a trough-shaped circular Warp,

verse line, third, separating longitudinally
the cords of such warp transversely into a se-
ries of parallel groups, and fourth, connect-
ing the cords by a transverse filling, |

- 5. The process of making an endless trough-

8

strand spirally into a trough-shaped circular -

second, flattening such trough upon a trans- -

70
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r01ds the use of expensive hand-labor in a =

95

shaped s_"Qe_for pneumatic tires; which con- .
. . |.sists In first winding a warp into circular .
Yo compact the filling and crowd the suc- |

100
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shaped shoe for pneumatic tires, which con-
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- third, flattening such trough upon:a trans- ;

10

- transverse filling.
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‘shaped shoe for pneumatic tires, which con-|
sists in first moistening the circular strands |
with an adhesive cement or composition, sec- |
“excess-of the eomposition, second, winding

into circular trough shape and cementing the
‘strands together, second, flattening such

‘neath, the strands by a lock-thread.

a soluble composition adapted to stiffen and

shaped shoe for pneumatic tires, which con-.
~ sists in first saturating the warp-strands with.-
“a soluble composition adapted to stiffen and
cement together the strands, second, wind-

“shape with its opening upon the inner -side,

the saturated strand spirally into a trough-

ing the cementing material upon such trans-

4

ond, winding the warp into circular trough
shape with 1ts opening upon the inner side,

verse line, fourth, separating the strands of
such warp progressively upon a line across-
the flattened portion, and fifth, connecting
such separated strands progressively by a

6. The process of making an endless ‘trough-
shaped shoe for pneumatic tires, which: con-
sists in first winding the strands of the warp

]

trough upon a transverse line, third, sepa- |
rating the strands of the warp upon a'line
across the flattened portion, fourth, carrying
stitching-threads between the strands thus
separated and connecting -the stitches be-

7. The process of making an endless trough-
shaped shoe for pneumatic¢ tires, which con-

sists in first saturating the warp-strands with

cement together the strands, second, winding
the saturated warp into circular trough
shape with its opening upon the inner side,
third, flattening such trough upon a trans-
verse line, fourth, softening the cementing
material upon such transverse line, and fifth,
progressively connecting the coils of the warp
by a filling upon such transverse line.

8. The process of making an endless trough-

ing the saturated warp into circular trough

third, flattening such trough upon a trans-
verse line, fourth, separating the strands of’
the warp mmto a series of parallel groups pro-
gressively, fifth, projecting steam ‘against
the warp along such transverse line to sotten
the cementing material, and sixth, connect-
ing the strands progressively by a filling upon
such transverse line. |
9. The processof making an endless trough-
shaped shoe for pneumatic tires, which con-
sists in first saturating the warp-strands with
a soluble eomposition adapted to stiffen and
cement together the strands, second, winding

shaped circular warp, third, flattening such

|

trough upon a transverse line, fourth, soften-

verse line, and separating the strands on such
line, fifth, supporting endless wire rings ut
the margin of tire softened portion, and sixth,
progressively connecting such ring and the
warp-strands by a permanent ﬁﬁing upon
such transverse line. | ;

10. The process of making a tire-shoe with

840,334

endless warp, which consists first in passing
the cord for the strands through a solubie
composition and through a die to remove the

the cord continuously and spirally in a serles
of strands into a trough -shaped circular

warp, with the strands' coherent at their
-edges, third, flattening such trough upon a
transverse line, and fourth, connecting the

strands progressively by a permanent trans-
verse fillmg. .~ - |
11. The process of making a tire-shos with

endless warp, which consists first in passing
the cords for the strands through a soluble .
composition and through a die to rgmove the

70

75

80

excess_of the composition, second, winding

the cord continuously and spirally in a serles
of strands into a trough-shaped ecircular
warp, with the strands coherent at thew

edges, third, flattening such trough upon &
transverse line, fourth, projecting steam upon
the flattened warp on such transverse line ta

soften the composition, and fifth, progress-

ively connecting the strands by a permanent

filling where thus softened. | -
12. The process of making a tire-shoe with

‘endless warp and transverse filling of zigzag
stitches, which- consists first in passing. the
cord for the strands through a soluble com-
position, second, winding the cord continu-
ously and spirally, in a series of strands, into

a ‘trough-shaped circular” warp with the

strands coherént at their edges, third, flat-

tening such trough on a transverse line and
supporting the flattened portion below &
transverse row of stitching-needles, fourth,

projecting steam upon such needles and upon
the flattened warp to soften the composition,

fifth, separating the warp-strands in line'with
the stitching positions of the needles, and
sixth, extending zigzag stitches back and
forth across the warp-strands, and connect-
ing the loops of such stitches beneath the
strands. _ o

13. The process of making a tire-shoe with

endless warp, which consists in first saturat-
ing the cord for the warp-strands with a solu-
ble composition, second, forming such cord,

in a series of adjacent circular strands, mto a
trough-shaped circular warp with the edges
of the strands coherent, third, attaching a
tape in a zigzag path across the outer side ot
the trough-shaped warp, fourth, flattening
such trough upon a transverse line, and fittl,
connecting the strands by a permanent tili-
ing upon such transverse hne. -

14. 'The process of making a tite-shoe with
endless warp, which consists m hrst forming

9o
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strands into a trough-shaped circular warp

and cementing them together by a soluble
composition, second, connecting such strands
progressively by a transverse filling, and

third, washing the cementing material out of |

the fabric.

15. The process of making a tire-shoe with :

125



840,834 8
' "endless_t}r_'a,rp, which "consists".in ﬁrst ‘forming ' endless Warp and tr&nsveféé' ﬁ]liﬁg'of'ziggag. '
strands into a trough-sha;ped,ercula',rfwa,r};g | stitches, which consists 1n first forming
and cementing them together, second, flat- | strands into a trough-shaped circular warp,
tening such trough upon a transverse line [second, flattening such trough om'a’tians- -

25_‘

and forming a stitched filling across the warp

upon such-transverse line, and third, feeding

the warp forward with a greater speed at the

~ middle than at-the edges of the fiattened por-

10

*.16. The process of _
- éndless warp, which consists in first forming
- strands-into a trough-shaped circular warp
15and cementing them together, second, flat-
~ tening such trough upon a transverse line

tion, whereby the transverse rows of filling

are spaced In accordance with the trough

shape of the shoe. S L
making a tire-shoe with

~and forming a stitched filling across the warp.

20

upon such transverse line, and third, feeding

the warp forward with a greater speed at the

middle than at the edges of the flattened por-

tion and holding back the warp with suitable !

tension for applying the transverse filling.
17. The process of making a tire-shoe with

i

verse line and supporting the flattened por-
tion below a transverse row of stitching-nee-
‘dles, third, feeding the  warp continuously
. forward with a. greater speed at the middle
| than at the edges of the flattened portion,

30

and fourth, moving the row of needles forci- -‘

bly against the previously-formed row of

stitches, while the needles are between the

strands, and then removing the needles from
such row. to retract them freely from the

strands.

~ In testimony whereof T have hereunto .iset'
my hand in the presence of two subscribing

witnesses.

Witnesses:
L.LeE,
THOMAS S. CRANE.
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JOHN WESLEY HYATT.
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