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T'o all whom it may concern: .

Be it known that I, Marx A. RerrocLz, a
at
Akron, in the county of Summit and State
of Ohio, have invented new and useful Im-
provements in Tension Devices, of which the
following is a specification.

This invention relates primarily to ten-

sioning or stretching structures and, more

especially, to devices employed in codpera-
tive association with tire-building machines,
for stretching a strip of fabric longitudi-
nally—and, particularly, along its medial
line—to a predetermined, definite and uni-
form degree. ’

The principal object of the invention is to

provide a structure wherein means are -
cluded for producing a uniform stretching-
‘of a strand, strip or sheet of material

throughout a required length, such means
operating automatically, and being self-
changing, to conform to variations in the

texture of the material, in the degree of pull

on any portion thereof, etc. . )
Another object, of relatively equal im-

portance,-is to provide a structure for effect-
-ing a predetermined degree of stretch of a

strip of material, the stretching thereof be-
ing uniform throughout the longitudinal di-
mensions of any required portion or portions
thereof ; the components of the structure be-
ing self-functioning to vary their action ac-
cording to changes in the character of the
element being treated, etc. '

Another object within. the contemplation
. of the invention is to provide a structure of .

- the character referred to, for  association

-

~—

with a thread, cord, rape, or with a web or
strip of fabric, being fed from one position
of support to another; the action and co-ac-
tion of the parts being such-that the element
being treated will-be maintained under a
predetermined and definite tension regard-
Iess of fluctuations or changes in the speed at

which the element is being moved, and irre- -

spective of variations in the thickness, tex-
ture, or other conditions of the element it-
self; such variations becoming operative to
effect proper co-action of thé components o

the structure so that the tension of the ele-

ment will remain constant always. -

"~ While the structure constituting my in-

vention is not limited in its application to

" any particular field of use; nevertheless, it

3

has been ~found especially advantageous.

. Specification of Letters Patent.
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when utilized in connection with tire-mak-
ing machinery and particularly in deliver-
ing tire-fabric to a carcass-forming core in
proper condition as to the longitudinal
stretch along its medial portion or portions.
It is especially desirable in this art to cre-
ate a uniform and constant resistance to the
feeding or pulling of the tire-fabric from a
supply roll to the carcass-forming core so
that, while being delivered to the core, the
fabric may be uniformly elongated along
certain-lines. -

In devices heretofore used, it was quite
usual to employ a braking element or the like
in connection with a tension drum; but,
wlen the tension had once been set, it re-.
mained practically unchangeable; hence, it
was practically impossible thereby to obtain
a constantly uniform elongation of the
fabric along its medial lines if the final char-
acter of the fabric, for instance, should
change or vary at any point. In conse-
quence, the fabric would either be over-
stretched or under-stretched, with the result
that a tire-carcass would be produced which
presented certain points of weakness at

different portions and with consequent limit-

ing of its capacity to withstand load and
pressure strains and stresses. In contra-
distinction to this, my “invention contem-
plates the controlling of the components of
the ' fabric-stretching structure so that .the
action of the tension-producing “instrumen-
talities thereof will be increased or decreased
in direct proportion to such changes as the
physical character of the fabric, the speed at
‘which it is being withdrawn, the amount of
force applied, and other usage conditions, re- -
quire. : R :
~ A still further object of the invention is to
provide a tensioning structure which may -
be easily and quickly adjusted, at the will of
the operator, to any predetermined or re-
quired degree. S

Still another object of the invention is to
provide for proper action of the components
of the structure in the event that it be de-

.sired to reverse the direction’ of movement
£ of the element under treatment—tire fabric,

for instance—for the purpose of ré-winding,
for example. :

The above and additional objects of a sim-
ilar nature—which will be hereinafter more
specifically treated—may be accomplished by
such means as aré illustrated in the accom-
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‘thereof; and .

B

panying drawings, described in the follow-

Ing specification, and then more particularl
pointed out in the claims-hereto appended.

With reference to the drawings, wherein
there is illustrated a preferred embodiment
of the invention as it is reduced to practice
and wherein similar characters designate
corresponding parts throughout the several
views: :

Figure 1 is a view in side elevation of the
stretching or tensioning structure ;

Fig. 2is a fragmentary view in rear ele-
vation thereof;

Fig. 3 is also a fragmentary view in front
elevation of a component of the structure,
this being an oscillatory tension-governing
member upon which the fabric or other ole.
ment being treated is disposed to accomplish
the functioning of the other components

in perspective of
structure and one
which is influenced by the tension-govern-
ing member. ,

In these drawings, the reference-numeral
10 designates a base or standard comprising,
in this instance, an upstanding portion 11,
and extending portions or arms 12, the arms
being arranged in substantial parallelism
and being provided at their extremities with
bearings 13 in which are journaled alined

Fig. 4 is a detail view

Supported on the stub-axles 14 is an oscil-
latory tension-governing frame or cradle,
designated generally by the reference.char-
acter 15; this comprising side member 16

- 1n which are journaled idler rolls 17 and 18,

As seen in Fig. 2, the upper part of the
upstanding portion 11 is bifurcated to pro-
vide supports for brackets 19 in which is
journaled a shaft 20 which sustains a fric-
tion drum 21, around which a web or strip
of fabric 22 is adapted to move from an idler
roll 28 (Fig. 1), this fabric coming from a
suitably disposed stock-roll 232, .

Associated with and fast on one end of the
shaft 20 is a brake drum or band-pulley 24.

In the present embodiment of the irver. :

tion, means are provided for creating a pres-
sure on the drum for thereby transmitting
the same to the friction-drim 91, Pret-
erably and as shown, such means comprises
a brake or friction-shoe 25 formed as a part
of a supporting member 26, this latter being
pivoted, as at 27, on the upstanding portion
11 of the upright 10 for.vertical movement
in relation to the drum 24. The shoe has an
upper surface normally in engagement with
the periphery of the friction drum.
Associated with the friction shoe and its
supporting member are means for normally

holding the shoe in engagement with the

drum. These means are adapted to exert a
regulable and predetermined frictionsl pres-

_so controlled that the

~which may require

1,380,887

sure between the shoe and the friction drum.
Such means, preferably and as here shown,
comprise a bell-crank-lever element 98
which fulerums on an axis 29 in a bracket
30 outstanding from one side of the stand-
ard 10. Tt is desirable that this lever shall
be capable of nice adjustment and balance;
and, to this end, it is provided at one ex.
tremity with a weighted portion or counter-
balance 31, this being located between the
two members 32 and 33, respectively of the
bell-crank. Suspended from the extremitiy
of the member 82 is a
which sustains weights 35, or the like.

eans are provided for connecting the bell-
crank with the friction shoe and, in this in-
stance, these means include a pair of links
86, these each being pivotally connected to
the bell-crank-lever (as at 37 ) and to the
shoe-supporting member 26 (as at 38), the
former pivot being slightly out of alinement
with the pivot 29 of the bell-crank and the
pivot 88.

weight-support 34
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It will now be apparent that pressure, .

being exerted by the weights 35, will be
transferred, through the links 36, to the fric-
tion shoe and, thence, to the friction drum.
The instrumentalities just described consti.
tute what may be called a primary means or
device for creating a predetermined fric.

_tional resistance to the movement of the

material 22 over the drum 21 to a juxta-
posed carcass-forming core C.

In conjunction with the resistance-creat-
ing means just described, there is also pro-
vided a secondary and automatic means for
taking up and accommodating constantly-
occurring variations due, for instance, to the
character of the material, the speed and
force with which it is drawn; through the
tensioning structure, etc., so that, when the
tension is initially set in the primary device,
such tension wili be cohstantly maintained
under and on account of the varying condi-
tions aforementioned. In other words, it is
desirable that the braking element shall be
force exerted thereby
on the friction-drum shall increase or de.
crease in direct response to changes or varia-
tions, such as the physical character of the
material being used and other conditions
that the resistance to the
movement of the fabric onto the carcass
forming core shall be
creased or decreased in order to create and
maintain the required and uniform elohga-
tion' of the fabric along its medial line.
Means are, thereforg, provided which are
responsive to the changes in the resistance
of the material set up in the primary tension
device for automatically regulating this ten-
sion during the movement of the fabric
therethrough, such means being influenced

and acting directly under the control of the

automatically in--
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‘exert a pull on the fabric.
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moving fabric, itself. These means, pref-
erably and as here shown, comprise the
aforementioned oscillatory tension-govern-
ing cradle 15, this being freely oscillable in
its bearings; and means are provided for
utilizing the oscillation of the cradle as a
secondary and automatic control for the
friction existing between the shoe 25 and the
drum 24. Such means, preferably and as
here shown, include a pendant arm 39, this
being fast on one of the stub-axles 14. Piv-
otally connected to its lower end is a con-
necting rod 40, this being likewise pivotally
connected to the member 33 of the bell-
crank. It will thus be seen that movement
of the cradle 15 will be transmitted through
the pendant arm 39 and connecting rod 40,

to the bell-crank to rock the same on its

axis 29.

Operation: The operation of the structure
may be briefly explained as follows: As
seen in Fig. 1, the fabric 22 is threaded
under the idler-roll 23, thence up over the
drum 21, thence up and over the roll 17
of the cradle, thence down and under the
roll 18, and thence onto the carcass-forming
core. When the core (being rotatable) is
thrown into operation, it will immediately
A predeter-
mined pressure having been established (by

‘means of the weights 85 on the bell-crank)

between the friction-shoe 25 and the drum
24, the pull exerted on the fabric, as the core
rotates, will have a tendency to oscillate the
cradle 15 in its bearings, as in the direc-
tion indicated by the arrow, Fig. 1. This
movement of the cradle—utilized as a sec-
ondary or automatic control of the primary
friction—is transmitted through the arm
39 and connecting rod 40 to the bell-crank,
and this in turn, by reason of the fact that
the links 36 are pivoted to the bell-crank
above its fulecrum 29 and out of alinement
with the fulcrum 29 and the pivot 38, tends
to lower the shoe and decrease the friction

between it and the drum. On the other’

hand, movement of the cradle in a clockwise
direction (as seen in Fig. 1) will operate
the parts in the opposite direction and tend

to raise the shoe against the drum. It will -

be understood, of course, that the normal
tension on the drum 24 will-be predeter-
mined before the machine is put into opera-
tion. Then, in the event that the pull on

the fabric becomes greater than this prede-
termined tension, the action of the parts

of the- structure will be such as to relieve
the pressure of the shoe 25 on the drum. On
the other hand, should the pull on the fabric
drop below the predetermined tension, the
parts will' act under the influence of the
weights 85 and thereby cause the brake shoe

" t0 1increase its frictional -contact with the

drum and thereby exert an additional ten.

8

sion thereon which will affect the fabric to

‘the required degree. Obviously, the initial,
predetermined tension may be varied by

manipulating the weights 85.

65

By the structure thus described, fabric

which passes from the idler roll 23 through
the tensioning device and, thence, onto the
rotating core, will be elongated or stretched

to a predetermined degree which, generally,

is approximately fourteen per cent. (14%),
in order that the individual threads compos-
ing the fabric may be properly laid or dis-
posed about the surface of the periphery of
the core. By employing my tensioning struc-
ture, the stretching or elongation of the
fabric, throughout its various portions, will
be effected to the required fourteen-per cent.
degree irrespective of the constantly-occur-
ring changes and variations already speci-
fied. The action of the friction drum, as
controlled” by the primary and secondary
tension-controlling components, will be such
as to stretch or elongate the fabric to this
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required degree, this being accomplished

according to the degree of resistance im-
posed upon the tension drum.

- Tt will be understood that the primary
tension device is constantly active to_control
the relation between the drum 24 and the
shoe to establish a predetermined degree
of pressure therebetween; but the secondary

90
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controlling means—acting directly under the -

control of the fabric itself when fluctuations
and variations occur, either in the character
of the fabric itself or in the speed or force
with which it is being moved between its
supporting roll and the carcass-forming
core—functions to modify the action of the
primary tension device so as to maintain the

tension constant regardless of these fluc-

tuations, variations, etc. Thus, a uniform
degree of elongation and stretch under all
conditions may be accomplished.

While the invention/has been disclosed in

connection with a specific embodiment ; nev-
ertheless, it is to be understood that it is
not limited thereto, since it is susceptible
of a wide range of modification without de-
parting from its spirit or sacrificing any
of its salient features or underlying prin-
ciples. ' S

Vhat I claim is: : . '

1..A tensioning structure comprising a
support, a primary pressure-producin
vice sustained thereby and including a grum,
a brake-shoe engageable therewith, a pri-
mary pressure-producing device associated
with the brake-shoe and including a coun-
terbalanced Dbell-crank-lever; in combina-

tion with a secondary pressure-producing

device including an oscillatory instrumen-
tality and a connection between said instru-
mentality and the- bell-crank-lever where-
by movement of the instrumentality effects

de-
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movement of the bell-crank to change the
relation of the brake-shoe with respect to
the drum.

2. A tensioning structure including a sup-
port, a drum sustained thereby, a brake-shoe
engageable therewith, a primary pressure-
producing device operatively associated with
the Dbrake-shoe and including a counter-
balanced bell-crank-lever, and a connec-
tion between the lever and the brake-shoe;
In combination with a secondary pressure-
producing device including an oscillatory
cradle, and a connection between the cradle
and the bell-crank whereby movement of
the cradle actuates the bell-crank to ‘change
the relation of the shoe with respect to the

. drum.

3. A tensioning structure including a
support, a drum.mounted thereon, a brake-
shoe sustained by the support and engage-
able with the drum, and a primary pressure-
producing device operatively ~associated
with the brake-shoe, and including a bell-
crank-lever carrying a counterbalancing
weight, and a connection between the lever
and the shoe; in combination with a second-
ary pressure-producing device including an
oscillatory cradle "associated with the sup-
port, and a connection between the cradle
and the bell-crank including an arm and a
connecting-rod, whereby oscillation of the
cradle will actuate the arm and rod and
be transmitted to the bell-crank-lever, and

. thereby be transmitted to the brake-shoe to

change the relation between it and the drum.

"4. A fabric-stretching structure including
a support, a friction-drum sustained there-
by, a brake-shoe engageable with the drum,
an arm pivoted on the support and sustain-
ing the shoe, and a primary pressure-pro-
ducing device comprising a bell-crank-lever
pivoted on the support and formed with a
counterbalancing weight "at one end and

1,380,837

carrying weights at its opposite end, and a
link connecting the bell-crank-lever o the
shoe-supporting arm; in combination with
a secondary pressure-producing device com-
prising an oscillatory cradle pivotally sus-
tained by the support, a cradle-actuating
arm_associated with the cradle, and a con-
nection between the arm and the bell-crank
whereby movement of the cradle will be
transmitted fo the bell-crank to change the
relation of the shoe with respect to the drum.

5. A fabric-stretching structure including
a support comprising an upstanding portion
and an angulated extension, a- shaft joui-
naled in the support, a drum encompassing
the shaft, a friction-drum fast on the shaft,
a brake-shoe engageable with the drum, a
shoe-supporting arm pivoted on the support
and carrying the shoe, and a-primary pres-
sure-producing device associated with the
shoe and comprising a bell-crank-lever piv-
oted on the support and formed with a
counterbalancing weight, a weight-support
mounted on the extremity of the lever, and
a connection between the lever and the shoe-
supporting arm; in combination with a sec-
ondary pressure-producing device including
an oscillatory cradle fulerumed on the angu-
lated extension of the support, an actuating
arm connected fo the cradle, and a connec-
tion between the arm and the bell-crank-
lever, whereby oscillatory movement of the
cradle will be transmitted to the bell-crank-
lever to change the relation between the shoe
and the drum.

In witness whereof, I have hereunto
signed my name in the presence of two sub-
scribing witnesses.

MARK A. REPLOGLE.

Witnesses:

R. 8. Trocner,
B. J. McDawEL.
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