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UNIUED STATES

PATENT OFFICE.

 WILHELM WHEATON EDUARD SCHECK, OF HELSA, NEAR CASSEL,
- ~ GERMANY. S

WIRE-FABRIC TUBE FOR WHEEL-TIRES.

No. 828,514,

Specification of Letters Patent.,

 Patented Aug. 14, 1906.

Application filed January 24,1905, Serial No. 242,567,

To all whom it may concern:
“ Be it known that I, WiLHELM WHEATON
Epuarp ScHECK, a subject of the German
Emperor, residing at Helsa, near Cassel, in
the Kingdom of Prussia, Province of Hesse-
Nassau, Germany, have invented certain
new and useful Improvements mn Wire-Fab-
ric Tubes for Wheel-Tires, of which the fol-
lowing is a specification, reference being had
therein to the accompanying drawings.
As is well known, the air-tubes -within

~ pneumatic tires, whizh are made of india-
“rubber or the like and contain compressed

15

20

air, are expensive and subjected to a rapid

wear and tear. . Many-attempts have been
made to replace these air-tubes by other parts

of greater resistance, such as leai-springs or

the like, but in vain, since these springs can-

‘not be made sufliciently elastic in view of the

required strength.
My

inYention relates to a new tube of pé—

culiar cross-section which is made of wire

fabric and is intended to replace the air-

" tube, after it has been properly bent to a rin

whose ends are conveniently connected, an
my invention also relates to the manufacture

~ of such wire-fabric tubes in suitable lengths.

30

40

This wire-fabric tube when bent and formed

to an endless ring is to receive an outer jacket.

which may completely cover the tube and
consist of india-rubber, or the jacket may be
made along the tread portion and the adjoin-

ing portions of india-rubber and for the re-

mainder of impregnated linen or cloth-or the
like. Such a wheel-tire for cycles, automeo-
biles, autotrucks, &c., affords the advantages

that it is not only sufficiently stmqg,a;nd elas-

tic, but also the compressed air 1s unneces-
sary, so that all the trouble connected with
the repeated inflation of the pneumatic tires
isavoided. = | o | |

I will now proceed to describe'_thé new

 wire-fabric tube for wheel-tires and the man-

ufacture of the same, reference being had to

‘the sccompanying drawings, n which—

Figure 1 is an end view of a wire-fabric

tube, fully illustrating its cross-section. Kig.

50

1¢ is a horizontal section through a part of,
-the same. Fig. 2 is an end view of a similar

wire-fabric tube reinforced by a convenient

" number of cross spiral springs in the upper
~ part: ~Fig. 3is an end view of a wire-fabric

©its uppet part is reinforced by a second wire-

tube simiilar to that shownin Fig. 1, which in

to 29, inclusive, illustrate, on a magnified
scale, various kinds of wire fabric suitable for
the tube and the manner of producing the
same. Fig. 30 is an elevation of a device for
Euttihg a spiral spring into rotation and will

e referred to later on. Fig. 31 is a side view
of the same, the table being shown in section.

Fig. 32 illustrates the manner in which a wire-

fabric tube of a circular cross-section can be
produced by twisting a spiral spring of small

| fabric tube of circular cross-section. Figs. 4 55

60

diameter into the adjoining turns of a pair

of interwoven flattened wire coils spirally
wound around a core-rod. Fig. 33 1llustrates
the manner in which a wire-fabric tube of a
circular cross-section can be produced by -
troducing a. wire through the interjecting

turns of a pair of interwoven flattened wire

coils spirally wound around a core-rod. Kig.
34 illustrates the manner in which such a

wire-fabrie tube of circular cross-section can
‘be turned into a tube of the peculiarcrose<”

section shown at Fig. 1, Figs. 35 to 44, 1n-
clusive, illustrate the manner in which a strip
of wire fabric for the tube can be formed and
flattened and will be referred to
Figs. 45 to 48 illustrate the manner mn which

the strip of flattened wire fabric can be bent

by pressing previous to the formation of the

wire-fabric tube. Figs. 49 to 52 illustrate the
manner in which the strip
fabric can be formed to a tube by rolling.-
Similar characters. of reference refer to
similar parts throughout the several views. . -
 The wire-fabric tube according to my in-
vention is‘given a cross-section essentially of

the shape shown at Fig. 1. The upper por-

of flavtened wire

70
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. L
later on. 8o

9o

tion 1, bent to a circle and extending to the -

corners 2 and 3, is destined for the tread por-
tion of the tire. The two adjoining portions
4 4 are substantially plain and oppositely m-
clined, so as to meet each other at the corners
55. The two next following portions 6 6 are

95

equally substantially plain and spread out .

downwardly and adjoin at the two corners 7, 8
the bottom portion 9, which is substantially
plain and is therim portion. The rimof the
wheel on which this tube is to be applied is
made preferably of a dovetailed cross-section,

100

so as to embrace the two bottom corners 7

‘and 8 of the tube. ' The wire-fabric tube may
be formed by bending either from a strip or

105

from a tube of circular cross-section in the -
5

‘manners to be hereinafter described! Thi
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straight tube of the section shown at Fig. 11s |

bent to a circle by means of any convenient
known tool or machine-tool, and its two ends

are united in any suitable manner. As this

invention relates to the straight tubes only
and to their manufacture, I need not describe

more particularly the manner of uniting the

“two ends of the circularly-bent tube. The

0O

- 20

tread portion 1 and the two adjoining portions
4 4 0%) the so-finished wire-fabric tube are
preferably covered with an outer jacket 10,
of india-rubber, as indicated by the dotted
linein Kig. 1. The edges of this outer jacket
10 may be made to rest on the two lower in-
clined portions 6 6. Where so preferred, the

two edges of this jacket 10 may be reinforced |

by embedded spiral springs 11 11. The two

lower portions 6 6, either alone or in combina-
tion with the rim portion 9, may be externally

lined with a convenient impregnated linen,
sall-cloth, or the like. As already stated
above, the two edges of the dovetailed wheel-

- rim should be adapted to grip the corners 7

25
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and 8 of the tubular tire in any known man-

ner. Where so preferred, the whole circum-
ferenge of the tube shown at Fig. 1 may be
completely covered with india-rubber.
1t will be seen that the tubular tire of wire
fabric is several times bent—. e.,at 2,5, 7,8,
5, and 3——whereby the elasticity of the tire is
considerably increased. From an examina-
tiod of Kig. 1 it will be evident that on the
tire bending under a load its tread portion 1
will be flattened, so that the two corners 2
and 3 will move away from each other, while

the rim portion 9 will remain una,lterecf, SINee |
1t bears on the rim-face and is secured on the

two corners 7 and 8. T¢ prevent the two in-
ternal corners 5 5from moving away or other-
wise shifting beyond certain narrow limits,
they are preferably connected. This may be
effected by means of a spiral spring 12, twist-
ed into the adjoining turns of the wire fabric
on the two corners 5 5, as shown, or by means
of two interjecting spiral springs 13 13, en-

- gaging in each other, (see Fig. 3,) or the

two spiral springs 13 13 may be screwed sepa-

necting the two corners'2 and 3. The so-re-
inforced tubular tire may be suitable for
heavy vehicles, such as automobiles or the
like, as it will have to withstand a greater
strain. In case the rim portion 9 is curved
in a sumilar manner as the tread portion of
course similar cross spiral springs may be em-
ployed for connecting the two corners 7 and
8. In place of the cross spiral springs 15 also
a wire-fabric tube 16 (see Fig. 3) may be em-
ployed for reinforcing the upper portion 1 4 4

| and, 1if so preferred, also the lower portion
| 6 9 6. . This internal tube 16 may be rein-

forced by cross spiral springs similar to 15 in
Fig. 2.

- The wire-fabric tube according to my'_in-‘

: : . g O
vention essentially consists of interjectin

flattened spiral springs, either in paralle
rows, as shown at Kig. 1%, or in a spiral. |
I- will now proceed to describe several
kinds of wire fabric which are siiitable for
the tube. A plurality of spiral springs 17 17
(see Fig. 5) are wound separately in one and

70

75

8o

the same direction (right hand in Fig. 4) ona

suttable core-rod 18’. 'When two such spiral
springs 17 17 are put together laterally and

‘parallel to each other, (see Fig. 6,) they will
engage 1n each other and leave a longitudinal
.| space 18, (see the end view below in Fig. 6,)

i which either a wire or a narrow spiral

spring 19 can be inserted. On againmoving
‘aside the two spiral springs 17 17 they will be

Qo

95

stopped by the wire or narrow spiral spring

19, as 1s clearly shown at Fig. 7. After in a
known manner the ends of the two spiral
springs 17 17 have been inclined with the
ald of & hammer the two springs 17 17, when

covered with two plates on opvosite sides, |

can be passed between a pairof rolls, whereby

| they are flattened so that their turns will as-
sume the shape shown'in elevation'at Fig. 8,

while their end views will be ovals, (similar to

| the lower part of Fig. 9 on the left.) Thus a

rately into the turns of the wire fabric on the

two corners 5 5, then pushed into each other,
and connected by the insertion of a wire 14
OF 2 narrow spiral spring in 4 manner which

- will be explained later on. The use of this

55
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‘tion 1, in which case the wheel-rim wi

advantage that the movability of the two cor-

ners 5 5 is redluced. Where so preferred, of
course, the rim portion 9 may equally be
curved In a siilar manner as the tread por-

H of
course require to be shaped accordingly. The
bent tread portion 1 will by reason of its-elas-
ticity rosume its original shape on leaving'the
soil. In order to increase the elasticity of
the tire, w convenient number of cross spiral
springs 15 (see Fig. 2) may be disposed at
surtutie distances from each other for con-

wire 14 or narrow spiral :-:Yrincr presents the

[ra—

well-known flattened pair of wire coils is
formed. If, on the contrary, a single spiral
spring 17 1s alone flattened in the manner in-

100

105

TIO

dicated, it will present in the elevation va-

rious loops or corners 2021 22.  (See Fic. 9.)
Now 1f another spiral spring 17 in its un-
flattened state is twisted consecutively with
the loops 20 20 on the right side, as is'clearly
shown 1n elevation and end view at Fig. 9,
and afterward flattened in the same direction
as the first spring 17 the two flattened
springs 17 17 will look in elevation asin Fig.
18—2. e., exactly the same as two spiral
springs simultaneously formed on a common
core-rod (see Ifig. 16) and afterward flat-
tened. This means that no gain of time or

I trouble would be made by this manner of

produeing flattened spiral springs 17 17.
The matter becomes, however, different
when the second spiral spring coiled inthe
same direction and pitch is given a smaller
diameter, such as 23 in Fig. 10, which latter

Y15

120

125
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clearly shows how distinet this fabric looks.
In this case 1t would be impossible to form

_the two spiral springs on the same core-rod,

'so that the production of this pair of coils
On the |

means no waste of time and labor.
other hand, i1f a second spiral spring 17 of
same diameter is consecutively twisted with

" the loops 22 22 on the left side of the first

¥Qo

15

flattened spiral spring 17 (see Fig. 11) and
afterward flatfened in 4 direction opposite to
that of the first ‘spring the two Hattemed
springs will present the appearance of Fig.

12, which is different from Fig. 18. If the

second spiral spring, coiled 1n the same direc-

tion and pitch, were of a smaller diameter,

~such as 24 1x Fig. 13, and screwed into the

. loops or corners 22 22 of the first spring 17,

20

the appearance of the two springs would be
again different and also distinct from Fig. 10.
If further, a second. spiral spring 17 coiled in
the same direction, pitch, and diameter is
screwed Into the other loops 21 21 on the
right of the first flattened spring 17 (see Fig.

14) and afterward flattened in a direction

opposite to that of the first spring 17, the

two springs will look as Fig. 15 and present

on both sides open spaces between their

turns when looked at from either side.

30

These open spaces mav be so ample as to

permit the insertion {rom the side of a flat-

- tened spiral spring 17, (such as in Fig. 9 on

35

40

45

the left,) its right turns engaging in the said
spaces, so that a wire or narrow spiral spring
similar to 19 1n Fig. 6 can be inserted hetween
the turns of the third spring 17 and those of

the left spring 17 in Fig. 15, so that these
two springs are connected 1 a simtlar man-

ner as shown at Fig. 8. It would not be
%)ossible to insert a fourth flattened spring 17
from the right in the spaces between the turns
of the rigcht coil 1in Fig. 15, since the turns of
the two springs 17 17, flattened in opposite
directions, would cross each other. [t would
be necessary to insert a {flattened spiral

spring coiled in the opposite direction—that

18, a left-hand spiral spring-—as will be clear
on examining Kig. 15. If the right spring 17

had been flattened in the same direction as
the left spring 17, of course 1t would be pos- |
sible to 1nsert a fourth flattened spring 17

coiled in the same direction from the right in
the spaces between the turns of the right

- spring. | - o
- When two right-hand spiral springs 25 25

55

60

are simultareously formed on a common
core-rod 26 in Fig. 16 and withdrawn, they
cannot be detached, as they engage each
other, (see Fig. 17,) unless either of them is
unscrewed from the other. When the two
spiral springs 25 25 are moved to the sides
and flattened 1n one direction, they will pre-

~ sent the appearance in Fig. 18. J[If on with-

drawing the two spiral springs from the core-:

rod 26 a wire or narrow spiral spring 27 has
been introduced, Fig. 19, the two springs

pe =

L

"

25 25 on being moved aside will come in con-

tact with the narrow coil 27, Kig. 20, so that
on being flattened in the same direction asin
Fig. 18 they will present the appearance in
Fig. 21. . It will be observed that two spiral
springs coiled in the same direction will when
flattened in one and the same direction look

on both external sides differently, (see Figs..
8, 18, and 21, where, so to say, the rnght side

seems to be closed;) but when flattened 1
opposite directions their external sides will
look alike. (See Figs. 12 and 15.)

When on two core-rods 28 and 29, Kigs, 22
and 23, two pairs of right-hand and left-hand.

‘spiral springs 30 30 and 31 31 have been

formed and withdrawn, the two double coils
can be inserted from the sides, so that their
turns engage in the spaces of the other coil
and leave a space 32 (see the end view in the

lower part of Fig. 24) into which a wire or &

narrow spiral spring 33 can be‘inserted. On
moving aside the two double coils they will

‘be checked by the narrow spiral springs 33,

Fig. 25, and on being simultaneously. flat-
tened in one direction they will present the
appearance in Fig. 26. "It matters much
from what sides the two double coils are 1n-
serted in each other. In Fig. 24 the right-
hand coil was on the left and the left-hand
coil on the right. If now, the right-hand
coil is placed on the right and the left-hand

coil on the left, as in Figs. 27 and 28, and both

coils are flattened in the same direction,

(whether in the one or in the other,) they will.
present the appearance in Fig. 29. On ex-

amining Kigs. 26 and 29 1t will be apparent
that a spiral spring 34 of half the pitch of the
springs 30 or 31 and of a small diameter will
more readily engage in the loops of either
coil 30 or 31 in Fig. 29 than in IFig. 26. It 1s
also apparent that this spring 34 will connect

‘two coils more readily if they are coiled in op-
posite directions, such as the coils'30 30 and
35 351n Fig. 29, as in this case their adjoming

turns will be substantially in the same paral-
lel planes. _
threaded coils can be readily inserted in each
other, the turns of the one coil engaging 1n
the spaces of the other coll, so that a wire or
narrow spiral spring can be introduced for

Moreover, the two oppositely-

¢

"-l-..'l'
s 51

&

9C -

100

TO§

110.

115

connecting the two coils, as is clearly shown

at Fig. 26. |
The wire fabric used for the tube according

to my invention may be varied in many re-
spects, and I donot hmit myself to any special

kind of the wire fabric. . In general the wire
fabric consists of parallel interwoven flat-
tened coils each comprising either one or two
or three or more spiral springs, these parallel
coils being disposed either at right angles to

120

125

the longitudinal axis of the tube, or nearly so.

The essential point for all kinds of wire fabric

|- that may be used for the tire-tube is that the

several parallel coils are at liberty to shilt in
the lotigitudinal direction of the tube WIthm

130
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the limits determined by their interjecting
turns. This is necessary to enable the fin-

ished wire-fabric tubular tire to adapt 1itself

to the soil periodically during the revolution
of the wheel while being bent and flattened
under the action of the load. As i1s well
known, in the portion of a pneumatic tire mn
contact with the soil its tread portion 1 1n
Fig. 1 will be compressed in the middle and

extended at both ends of the contact-line 1n

the longitudinal direction, so that every sec-
tion of the tread portion is alternately ex-
tended and compressed uninterruptedly dur-
ing the run of the vehicle. Also the adjomn-
inﬁl portions 4 4 and 6 6 of the tubular tire
w

have to undergo similar uninterrupted

dislocations in both directions:

In order to better illustrate the manufac-

ture of the wire-fabric tube and the manner
in which the several kinds of wire fabric may
be selected and varied, I will now first de-

. secribe the manufacture of a plain strip of wire

fabric and the process of turning this strip

“1mto a tube.

25 A convenient machine comprising the fol-

____________________________ ... Jowing parts and capable of performing the

30

wire - coiling devices for

following operations is used, while 1ts con-
' Preferably. two
| roducing from
thin wire (of .8 millimeter diameter, for in-

struction 1s Immaterial.

. stance) right and left hand spiral springs

(of eight millimeters diameter, for instance)
and ‘a third wire coiling device for producing

~ from very thin wire (of .4 millimeter diame-

40

45

50

}O

35

ter, for instance) spiral springs (of 1.3 mill-
~meters diameter, for instance) the turns of

which touch each other are disposed paral-
lel to each other, also devices for cutting ‘the
three spiral springs into equal lengths corre-
sponding to the circumference of the cross-
section of the tube in Fig. 1. _All these de-
vices are so arranged that, first, a wide right-

‘hand spiral spring 36, Figs. 35 and 36, in the
course of 1ts production is cut and allowed to
roli down achutetoaplacenearlyin thecenter

hpge of the narrow spiral spring 37 in course
of formation. Then a wide left-hand spiral
spring 38 in the course of its production 1s
cut and allowed to roll down the chute (see
Fig. 35) and to engage in the spaces of the
right-hand spiral spring 36-(see Figs. 37 and
38) in a similar manner as the two double
coils in Kig. 27. Thereupon the narrow spi-
ral spring 37 during 1ts production 1s permit-

s ted to proceed and engage in the longitudinal
space of the two coils 36 and 38, Kig. 38, and

on its end reaching the ends of the two coils

it 1s cut.’ . Next the left-hand coil 38 is1n any |
known manner moved into the position. of

the right-hand coil 36 and therein secured,
while the right-hand coil 36 is in any known
manner (for example, with the aid of small

~weights hanging on threads led over guiding-

rollers) moved aside, or, in other words, 1t
is fed forward, until it is checked by the nar-

828,514

row ¢oil 37 (see Figs. 39 and 40) and leaves
room for a fresh coil.  Afterward a second
right-hand coil 36 is cut and allowed to roll
down the chute and engage i the spaces of
the left coil 38. Then a fresh narrow coil 37
is permitted- to engage in the longitudinal
space of these two coils until it is cut.  Next
the second right-hand coil 36 is moved into
the position of the left-hand coil 38 and
therein secured, while the first coils 56 37 38,
forming the beginning of the fabric, are per-
mitted to move on and leave room for a fresh
coil. (See Figs. 41 and 42.) Thereupon a
second left-hand coil 38 is cut and allowed to
roll down the chute and engage in the spaces
of the second right-hand coil 36, and next a
fresh narrow coil 37 is permitted to engage in

-the longitudinal space of these two coils un-

til it is cut. These operations are repeated
in the described order until the fabric has at-
tained a length approximately equal to that
of the finished wheel tubular tire. The fab-

ric so formed 1s placed between two plates 39

and 40, Fig. 43, of wood or any other suitable

material, the only condition being that their
surfaces in contact with the fabric should be
sufficiently rough for gripping the turns ot
the fabric to prevent them from shifting.
Then by means of & suitable pressing device
the top plate 39 is forced downward and at
the same time moved to a side,.so as to flat-
ten the fabric. (See Figs. 43 and 44.) 'The
flattened fabric 42 so formed 1s placed on a
bottom.: die: 43, which may have the cross-
section shown in Fig. 45. Then a central
staimp 44, about of the cross-section shown,
is forced downward to press the internal por-

75

80

95

I0C

tion of the flattened fabric 42 1.to the bent

shape shown at Fig. 46.
stamps 45 and 45 are equally forced down-
ward to press the external porfions of the
fabric 42 into the shape shown at Iig. 47.
When assuming the internal corners 5 5 of
the finished tube to be connected by means
of two spiral springs 13 13 and a narrow spi-
ral spring 14, as shown at Ifig. 2, then two
spiral springs 13 13 of a convenient small di-
ameter, but of the same pitch as the wide
coils 36 38, are put into rcetation 1n a manner
to be described hereinafter, so that they
twist themselves with the loops in the corners

5 5 of the fabric 42, Fig. 48, their ends con-

secutively engaging in the several turns of
the respective coils in the fabric. 'The so
flattened and bent fabric 42 i1s then passed
through conveniently-disposed rolls, of which
the last ones, may be arranged 1n a manner
shown at Fig. 52, so as to gradually form the

- fabric to a tube of the section shown at Figs. -

1 to 3. A narrow spiral spring 14 (see Fig.
2) 1s then inserted in the longitudinal space
of the two interjecting coils 12 13, after
which the tube is finished and ready for the
manufacture of the circular tire-tube. Where

| so preferred, of course, rolls may be em-

Next two lateral-
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ployed for gradually bending and forming
the flattened wire fabric 42 to a tube 1n a
msanner which is so clearly illustrated m
Figs. 49 to 52 as to require no further expla-
¢ nation. It need scarcely be remarked that
only parts of the rolls are shown for the pur-
pose of economizing in the space of the draw-
ings. In all cases the butting joint of the
tube formed from a strip of flattened wire

10 fabric is placed in the center of the rim por-

tion 9 in Fig. 1, so that it will have no influ-

ished tire-tube. - | .

" For the sake of clearness I have shown 1n
15 Figs. 35 to 44 single coils 36 and 38; but 1t 1s

evident that these coils may also be double

(see Figs. 22 and 23) or treble or multiple,

while the manufacture of the fabric remains
substantially the same. e

.o For reasons stated -above the wire fabric
42 is preferably formed of alternating right
and left hand coils, since they are all flattened

in one and the same direction. However, 1
reserve to myself the right to alter the order

2¢ in which the wide coils are interjected. |
Some of the coilsin the wire fabric—such as

12 in Figs. 1 and 1*; 13 13 in Figs. 2, 3, 48; 17

in Figs. 9, 11, and 14; 241n I1g. 1323 in Fig.
10, and 34 in Fig. 29—require fo be put nto

20 rotation to enable them to twist themselves
with the loops of the respective coils. - This
may be effected with the aid ot a device shown

at Figs. 30 and 31. A disk 46 1s fastened on
e end of a shaft 47, which is mounted to

35 turn in a convenient support 43 and driven
in either direction in any known manner.
 Beneath the disk 46 another disk 49 1s mount-
ed to turn in a swiveling support 50, the véer-
tical pivot 51 of which 1s longitudinally mov-

4¢ able and turnable and carries an adjustable

lever 52, similar in construction to steering-
levers in steam-engines. On the two branches
of the support 50 two adjustable coil-guides
53 53 are disposed, which may be replaced by

45 other ones for guiding a coil 54 of any diame-

ter. The two guides 53 53 are to prevent the
coil 54 from shifting to the side, while 1t by
reason of its contact with the two disks 46
and 49 is put into rotation. According to the
go pitch of the coil 54 the lower disk 49, with 1ts
support 50, is adjusted in such a position by

neansof thelever 52 and anotched bow55that

the turns of the coil 54 on theupper and lower
sides are in the planes of the two disks 46 and
sc 49, Tespectively. The two ouides 53 53, on
the contrary, are so adjusted that they are in
the lonaitudinal axis of the coil 54. By
means of a treadle, (not shown,) the draw-bar

56, and a two-armed lever 57 a roller 58 can
6o

with the disk 49 and to bring the col

Then the coil 54 will not only be put into rota-

65 tion, but also be fed forward in its longitudi- |-o

|

be pressed from below against the lower end -
of the pivot 51, so as to raise the suji»port 50
54 into
- contact with the constantly-running disk 46.

=y

‘seribe all of them.

‘also reserve to myself t

nal direction. -Of course any other knc#m -
device may be employed for the same pur-
pose. - o | o

The described device is suitable for coils of

not too great a length. For longer coils 1t

will be necessary to employ & suitable ma-

chine—for example, of that kind used in the
manufacture of wire ropes. 'The coll may 1

9

ihis case be wound on a drum, which 18 "
mounted to turn in a turnable frame at right 75

_ “angles to the axis of the latter, and a conven-
~ ence whatever upon the elasticity of the fin- |

ient gearing is arranged for drivin both the

| drum and the turnable freme at the correct
‘rates of speed. '

In case the two internal corners 5 5 of the '? 8o

wire-fabric tube of Fig..1 are to be connected

by a single spiral spring 12 of course the flat-

tened and bent wire fabric 42 (shown in Fig.
48) is left without the. two. interjecting colls

1313 and at once formed to a tube in the 85
manner shown at Fig. 52, after which a spiral -

spring 12 of the same pitch as the distance

| between two neighboring turns in the wire
fabric is introduced and put into rotation

with the aid of the device 1n Figs. 30 and 31
or otherwise, so that its end consecutively en-

gages in the several loops until it arrives at
the end of the tube. -

" There are known splraleﬁfire corset steels
and busks comprising two parallel interwoven
flattened wire coils. Some of these steels

and busks have the appearance of Xig. 26

go

95 .

and Fig. 29 on the left, another of them 1S -

shown at Fig. 18, and others of them have

the anpearance of Fig. 29 after the left coil 100

. There
are so many various kinds of such pairs of in-

31 31 and the connecting spiral spring 33 have -
been withdrawn or a similar shape.

terwoven coils that it is impossible to de- -

Suffice it to say that they

105

are maﬂuf&cturedbys]ilecial machinery. 1 -

turing the strips-of wire fabric in the manner
that such pairs of interwoven and flattened
coils are Ted one after the other down a chute

e right of manufac-

110

of & machine and connected with the finished

partof the fabric by means of coilsof a smaller

diameter, which are put into rotation, so that

they twist themselves with the 100’11133 of thead-

joining turnsin a manner clearly shown at Fig.
99 where the connecting-wireisdenoted by 34.
The wire-fabric tube of the section shown at
F1% 1 may also be formed from a tube of cir-
cular cross-section. The latter|tube may be

manufactured m either of the two following

manners:. . | o
A pair of interwoven and flattened wire

115

120

coils 59 in Fig, 32 of either of the kinds men- '
tioned above is fastened with its oné.endin -

any known manner on & cove-rod 60 and .
wound thereon

125

g spiral line, so that the

adjoining turns of this coil touch each-other, =

as is shown at Fig. 29. It is here to be re-
marked that in Fig. 32 and also in Fig. 33

nly a few spirals of the pair of interwoven _iga |



~wire coils are shown, while in reality the

S
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be porne in mind that the turns to be twisted

spiral 1s continued until the core-rod 60 is-| with connecting spiral springs (34 in Fig. 29)
completely covered on a length correspond- | should be in the same parallel planes, also the
ing to the circumference of the finished wheel- | direction of these connecting spiral springs
5 tire tube. Then a spiral spring 61 of a small | will have to depend upon the kind of fabric to 70
diameter is introduced into the loops of the | be produced. On examining Figs. 26 and 29
two first spiral turns on the rod 60 in the | it will be evident that the connecting narrow
manner shown at Fig. 32 and put into rota- | spiral springs do not prevent the two coils
tion etther with the aid of the device shown | from moving inwardly, so that the total
10 at Figs. 30 and 31 or by means of some suit- | width of this system is reduced. This is de- 73
- able machine, when this spiral spring 61 will | sirable for the tube according to my inven-
twist itsell consecutively with the loops of | tion, as thereby the latter is enabled to adapt
- the spirally-wound pair of wire coils until its | itself to the soil periodically during the run of
end arrives at the other end of the spiral on | the vehicle, as explained above. It will also

15 the rod 60, when the tube will be finished | be clear to any one versed in the art to which 8c

- or a palr of interwoven and flattened wire | this: invention appertains how he should se-
colls 63 in Fig. 33 is so wound in a spiral | lect the kinds of the coils for the wire fabric.
~ around the core-rod 60 that the turns of the.] What I claim as my invention, and desire
~ colls in the pair engage in the spaces of the | to secure by Letters Patent, is— o
20- adjoining turn on the core-rod 60 and a | 1. Asa new article of manufacture, a wire- 83
- spiral space 1s Tormed between these inter- | fabric tube having in cross-section an approxi-
- jecting turns. Then an elastic wire 62, Fig. | mately semicircular tread portion, two con-
33, is introduced into the external row of | verging straight portions forming continu-
loops at the beginning of the spiral 63 in the | ations of the ends of the tread portion, two

25 manner shown and fed forward in any known | diverging straight portions forming continu- 9«
manner, when the end of the wire 62 will pro- | ations of the ends of the converging portions,
ceed 1n the said spiral space, and thus con- | and a straight rim portion, substantially as
nect the turns of the spiral 63. On the end | described. | .
of this wire 62 arriving at the end of the | 2. Asanew article of manufacture, a wire-

30 spiral 63 the tube will be finished. Instead | fabric tube to be used in tires, comprising a 95
of the wire 62 also a narrow spiral spring or a | substantially semicircular tread portion, two

- narrow pair of interwoven wire colls may be | convergingstraight portions forming continu-
used. o " . | ations of the ends of the tread portion, two
It 1s easy to change the tube of circular | diverging straight portions forming continu-

35 cross-sectlon so formed into a tube of the sec- | ations of the ends of the converging portions, 100
tion showrrat Fig..1 by means of a suitably- | means for connecting the sides of the tube to
shaped mold 64 and four rolls 65, 66, 67, and | each other at the junction of the converg-

66 (on the rear) in ¥1g. 34, which requires no | ing portions with the diverging portions and
further explanation only that the wire fabric | a straight rim portion, substantially as de-
40 18 moved longitudinally on the mold 64 by | scribed. - 105
the rolls. T | 3. Asanew article of manufacture, a wire-
- It will be obvious that in selecting either | fabric tube to be used in tires, comprising a
of the kinds of flattened wire coils illustrated | substantially semicircular tread portion, two
in Figs. 8, 10, 12, 13, 15, 18, 21, 26, and 29 | converging straight portions forming continu-
45 or other kinds for the wire fabric the elas- | ations ot the ends of the tread portion, two 170
- ticity and the strength of the desired tire- | diverging straight portions forming continu-
tube and other circumstances should be taken | ations of the ends of the converging portions,
into consideration. In case the tube is to be | means for connecting the opposite sides of
formed from a strip of flattened wire fabrie in | the tube to each other at the junction of the
50 a manner llustrated in Figs. 35 to 44 it will | converging portions with the diverging por- 115
be in general necessary that all the coils of | tions and a straight rim portion, substan-
the fabric should be flattened 1in one and the | tially as described. -
same direction. In accordance with.this cir-| 4. Asa new artiele of manufacture, a wire-
cuinstance 1t will be hest to employ alternsat- | fabric tube designed to be used for a tire,

55 1ing right and left hand coils'and to select the comprising a tread portion, two converging 120

- kinds of the coils accordingly..' In case the | straight portions forming- continuations of
strip of wire fabric is to,bg formed of parallel | the ends of the tread portion, two divergin%
pairs. of interwoven flattened wire coils and | straight portions forming continuations o
connected by coils of'aj, small diametér (such | the converging portions, and means inter-

50 as 34 in Fig. 29) it4i8 of course immaterial | locking with the opposite sides of the fabric 125
whether all of the pairs of coils are flattened | at the point of juncture of the converging
in the same direction or alternately in oppo- | portions, with the diverging portions, sub-
site directions. It then depends upon these {. stantially as described. _
circumstances what kinds of pairs of inter- 5. As a new article of manufactute, a wire-

65 woven colls are to be selected, and 1t should | fabric tube to be used in tires, comprising a 130
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substantially semicircular tread po’i*tiori, two | fabric tube designed to be ‘used for a tire,

converging straight portions forming con-
tinuations of the ends of the tread portion,
two diverging straight portions forming con-
tinuations of the ends of the converging por-
tions, means including a coil for connecting

- the opposite sides of the tube to each other

at the junction of the converging portions

~with the diverging portions and a straight

[O

20

rim portion, substantially as described.
6. Asanew article of manufacture, a wire-
fabric tube to be used in tires, comprising a

substantially semicircular tread portion, two
converging straight portions forming continu-

ations of the ends of the tread portion, two
diverging straight portions forming continu-
ations of the ends of the converging portions,
two coils interengaged with each other and
the fabric of the opposite sides of the tube for
connecting the said sides to each other at the

junction of the converging portions with the
diverging portions and a straight rim portion,

- substantially as described.

35

40

7. A wire-fabric tube to be used in a wheel-
tire having in dross-section an approximately

semicircular tread portion, two converging

straight portions adjoining the ends of the
tread portion, means for joining the adjacent

end of the latter, diverging portions form-

ing continuations of said adjacent ends and
a straight rim portion, substantially as de-
scribed. ' | |

8. A wire fabric to be used in a wheel-tire
having in cross-section an, approximately
semicircular tread portion, two converging
stralght portions adjoining the ends of the

tread portipn, two diverging straight portions

adjoining the adjacent ends of the converg-
ing portions and a straight rim portion ad-
joming the ends of the diverging portions,
the adjacent ridges of the tube being con-
nected by interwoven spiral springs and the
tread portion of the tube being reinforced by

- a plurality of cross-spiral springs.

45

9. As anew article of manufacture, a wire- | .

comprising a tread portion, two converging
straight portions forming continuations of

the ends of the tread portion, two diverging.
straight portiens forming continuations of
“the converging portions, means for connect-

ing the sides of the tube to each other at the

junction of the converging portions with the

diverging portions, and yielding bracing
{ Heans . |
forméd by the tread portion and the converg-
1ng portions, substantially as described.

10. Asanew article of manufacture, a wire-
fabric tube designed to be used for a tire,

arranged in the space. of the tube

comprising a tread portion, two converging
straight portions forming continuations of

the ends of the tread portion, two diverging

55

6o

straight portions forming continuations of

the converging portions,.means for connect-

ing the sides of the tube to each other at the

Jjunction of the converging portions with the
diverging portions, and reinforcing -springs
located in the space of the tube formed by the
tread portion and the converging portions,
substantially as described. |
11. Asanew article of manufacture, a wire-

70

fabric tube designed to be used for a tire,

straight portions forming continuations of
the ends of the tread portion, two diverging
straight portions forming continuations of
the converging portions, means for connect-
ing the sides of the tube to each other at the
junction of the converging portions with the

diverging portions, and transversely-ar-

ranged springs connected at their ends to the

comprising a tread portion, two converging

30

sides of the tire, substantially at the ends of

| the tread portion, substantially as described.

In testimony whereof I have affixed m
signature in presence of two witnesses.

WILHELM WHEATON EDUARD SCHECK.

 Witnesses:

Orro KURFFNER,
HENrY MARKS.
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