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The present invention relates to new and use-
ful improvements in non-skid chains and it per-
tains more particularly to an improved con-
formation of the so-called floating swivel rings
of such non-skld chains, Floating swivel rings,
also called “gripper rings,” are usually provided
on those links of a non-skid chain which are dis-
posed on the tread surface of a tire and thus are
in contact with the road.

It 15 an object of the present tnvention to pro-
vide a new type of floating swivel rings which
will efficiently protect the links of the non-skid
chain from being too quickly worn out in use,
will highly improve the gripping power of a non-
skid chaln mounted on a tire of a vehicle wheel,
and also will effectively prevent the chain links
from being covered with ice in which event their
gripping effect would be practically annulled.

A further object of this Invention is to provide
a new type of floating swivel rings which will
not be deformed by the high pressure and re-
action forces to which they are suhject In service.
The swivel rings according to this invention are
not easily deformed, so that they are capable un-

der all circumstances of freely turning and axi- -

ally moving on thelr respective chain links.

Still another object of this invention is to pro-
vide circular swivel vings having in a section
taken through thelr axis of symmetry a shape

elongated In a direction perpendicular to such *

axis, the body of sald rings having thus an ovoid
or elliptical or generally elongated cross sectional
shape. As it will be seen from the following,
such elongated conformation of the floating swiv-

el rings will highly improve their resistance both 3

to wear and to bending forces.

These and other cbjects of the invention will
more fully appear from the following description
of two preferred embodiments of same taken
with reference to the accompanying drawing in
which—

Fig. 1 represents a portion of a non-skid chgin
having on its left hand portion floating rings of
a hereunto known type and on its right hand
portion floating swivel rings made in accordance
with the present invention.

Fig. 2 is an enlarged axial cross section of a
floating swivel ring of a known type.

Pig. 3 1s an enlarged axial cross section of a
floating swivel ring according to one emhodi-
ment of this invention.

Fig. 4 1s a similar cross section of a floating
swivel ring according to another embodiment of
this invention.

Fig, 6 represents in perspectlve view a non-skid
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chain provided with floating swivel rings accord-
ing to this inventlon and mounted on a vehicle
wheel.

Referring more particularly to Fig. 1 of the
drawing the links of a tread portion of & non-
skid chain are denoted by the reference mark I,
the floating swivel rings of a known type are
deslgned by reference mark 2, whilst the floating
swivel rings made in accordance with one em-
bodiment of this invention bear the reference
mark 3. The links of the non-skid chain may be
somewhat twisted In the usual way what has not
been represented on Fig. 1. However Pig. b
partly shows such provision.

The floating swivel rings according to this in-
vention owlng to the high stresses to which they
are exposed, may be made-—s0 as it Is with the
usual swivel rings—elther from a special natu-
rally hard steel or from a ductile material sub-
sequently to be hardened on its surface Ih any
known manner,

As ltustrated by Fig. 2, the known swivel rings
have their axial cross section of a true circular
shape. In Figure 2 there is represented a float-
Ing swivel ring made elther by bending from a
ductile iron wire or hy forging, swaging or stamp-
ing out from any suitable material having been
subsequently treated by any known superficial
hardening operation. The inner core of the ring
body which has preserved its toughness is de-
noted by the reference mark 4, while the outer
hardened layer by the reference mark 5. As rep-
resented, the hardened layer § of a known swivel
ring 2 has & uniform thickness all around its
core 4, said latter still having a substantial cross-
sectional area for the purpose of preventing a
cracking of the swivel ring under the forces, li-
able to act under operation. It must be appreci-
ated that the thickness of the hardening layer
5 can be but a llmited one if the cross-sectional
area of the inner tough core 4 is not to be re-
duced below a necessary minimum.

It has been found that most exposed to wear
is the outer peripheral surface of a swivel ring.
Thereby 1t occurred that with the known swivel
rings of circular cross-section the hardened layer
8§, on the outer portion of the ring, was not suf-
ficient to withstand the strong wearlng action
exerted by the road.

Therefore a floating swivel ring according to
this invention 1s formed Iin an expedite way so
as to be of ovold or elliptical or generally elon-
gated cross section provided at least with an
outwardly projecting tapering part extending
around the outer circular periphery of the float-
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ing ring. Such is the case If the axlal cross
section of the circular ring body represents an
cutwardly tapering ovold shape.

In Fig. 3 of the drawing a swivel ring accord-
ing to this Invention 1s represented having in
axial cross sectlon such an outwardly tapering
ovold shape. Owing to the core being elongated
in an outward direction, such ring, when sub-
jected to a hardening itreatment, has its outer
peripheral extremity and its tapering portion
more deeply hardened and hence more resistant
to wear than the lateral and inner parts of such
ring. The thicker hardened layer 6 formed on
the outer surface of the ring 3 may be clearly
seen In Fig, 3.

Furthermore it ghould be appreclated that a
swivel-ring of elongated cross section has a high-
er moment of resistance to bending forces act-
ing from the outside towards the axis of such
ring and tending to bend It or to flatten out its
circular shape.

Thereby it may be seen that the elongated
cross sectional shape of the swivel ring accord-
ing to this Invention provides both for its in-
creased resistance to bending forces and to wear-
ing actlon,

It has been found with the known swivel rings
of circular cross sectional shape that their hard-
ened layer § has been worn out on its outer side
after a relatively short perlod of service. There-~
by such rings have been exposed to an increased
wearing effect and to an Incressed danger of
being deformed to such an extent as to be
jammed on thelr respective chain links. Such
rings are no more capable of rotating and mov-
ing axially on their Unks wherefore they are
golng to be worn out not uniformly on their
entire circular periphery but only at one part
thereof. 'They are soon worn out to such an ex-
tent that they are easily broken away and lost,
exposing thus the links of the non-skid chaln to
excessive wear. Moreover, If the swivel rings are
jammed on their chain links, they are no more
capable of preventing the accumulation of ice on
such latter. Thereby the non-skid chain would
lose Its gripping power.

In the embodiment represented on Flg. 4 the
floating swivel ring has an elliptical shape in
axlal cross sectlon. During the hardening oper-
ation a hardened layer 5 1s formed having a
greater thickness both on the outer and on the
inner side i. e, In those portions § and 1 of the
ring which are nearest to and mostly remote from
the axis of symmetry of the swivel ring. In this

last mentioned embodiment of the invention the 5

swivel ring is particularly well protected agalnst
wear both by its contact with the road and with
its chajn lnk.

As it has been explained above, the ovold or
elliptical cross-sectional shape of a swivel ring
provides for its having a higher moment of re-
sistance than if being made of circular ¢ross sec-
tion, Therefore merely by this provision it has
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been possible substantially to reduce the danger
of such rings golng to be deformed and jammed
on thelr chain links, The high wear-resisting
properties of the floating swivel rings according
to this Invention owing to the provision of an In-
creased thickness of the hardened layer in those
parts of the rings which are mostly exposed to
wear have been explained above in detall., Fur-
thermore 1t has been found that floating rings of
ovold and elliptical cross section will provide for
a substantlally increased gripping power of the
non-skid chain on the ground. Finally the life
of swivel rings having such cross section is con-
siderably lengthened and thereby also the dura-
bility of the entire non-skid chain s substantial-
1y increased.

All of the above mentioned important advan-
tages of the floating swivel rings according to this
invention are obtained merely by forming the
body of such rings in an elongated {ovoid or el-
liptical) axial cross-sectional shape. Purther-
more it should be appreciated that the forming of
a thicker hardened layer on those paris of such
rings which are exposed to greater wear does not
require more time than the forming of the here-
tofore usual hardened layer of uniform .thick-
ness around the body of the known swivel rings
(Fig. 2). On the contrary, a hardening opera-
tion carried out on swivel rings according to this
invention has an equal duration as that one car-
ried out on swivel rings of the known type andg it
results in the inner core 4 being formed of sub-
stantially equal magnitude as with the known
swivel rings. The thickness of the hardened lay-
er obtained according to this invention on the
less exposed parts of the ring body, is the same
as that one of the hardened layer formed on the
known swivel rings of clrcular cross section.

Though only two forms of floating swivel rings
according to this invention and only one form of
& non-skid chain provided with such floating
rings have been represented, it has to be under-
stood that varlous changes in the form, propor-
tions, size and minor detalls of the structure of
the floating rings and of the chain may be made
without departing from the spirit or sacrificing
any of the advantages of the invention.

From the foregoing It will be seen that the pres-
ent inventlon provides a floatlng swivel ring In
which the outer portion is (or in which the outer
and inner peortions are) particularly well pro-
tected against wear and wherein such ring is
highly resistant to bending forces. Thereby the
swivel rings according te this invention may free-
ly rotate and be axially moved on their respec-
tive links, so as efliciently to protect them against
the accumulation of ice and an excessive wear in
use, while at the same time highly improving the
gripping power of a non-skid chain. At the same
time the swivel rings according to this invention
are simple ang cheap to manufacture.
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