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Fig. 12 is a rear elevational view, in section, of an ear-shaped traveler utilizing in the main body
section and in the lower arm or end section, a hollowed-out lift-generating profile according to
another embodiment of the present invention;

Fig. 13 is a side elevational view, similar to Fig. 2, of the traveler of Fig. 12 as seen from the left;

Fig. 14 is a sectional view which is generally similar to Figs. 3, 9 and 11 and is intended to
illustrate yet another modified manner of forming the hollowed-out profile of the main body
section, and also of the lower arm or end section, of the traveler of Figs. 12 and 13;

Fig. 15 is a horizontal sectional view of a traveler according to Fig. 14, shown as mounted on a
ring;
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(54) AERODYNAMIC RING TRAVELERS FOR YARN TWISTERS

(71) We,  UNIROYAL  LUXEMBOURG
S.A., a corporation organized under the
Laws of the Grand-Duchy of Luxembourg,
(registered under No. 137,113 of the Com-
mercial Register at Capellen Luxembourg),
located at Steinfort, Luxembourg do hereby
declare the invention, for which we pray that
" patent may be granted to us, and the

-2thod by which it is to be performed, to
be particularly described in and by the
following statement ;: —

This invention relates to aerodynamic
ring travelers for yarn spinning or twisting
machines, and in particular to such travelers
which are intended for movement in only
one predetermined direction along the ring.
More specifically the invention relates both
to ear-shaped and to C-shaped travelers.

An ear-shaped traveler has a main body
section designed to lie to the inside of the
ring when the traveller is in use, and upper
and lower transverse end sections designed
to lie across the upper and lower edges of
the ring when the traveler is mounted there-
on, the end sections terminating in hook-like
ends extending mutually inwardly towards
one another. Tt is known, for example from
UK. Patents Nos. 1,419,749 and 1,496,244
(corresponding to DAS 2,515,097), that the
main body section of such a traveler may
have streamlined cross-sectioned contours
for minimising air resistance to movement
of the traveler in the predetermined direc-
tion, and that the main body section may
be airfoil-shaped and oriented so as to
generate, when the traveler is moving in the
predetermined direction, an aerodynamic
lift force directed oppositely to and counter-
acting the centrifugal forces exerted on the
traveler. The contact pressure of the traveler
against the ring is thus substantially reduced.
The upper and lower transverse end sections
may also be airfoil-shaped and oriented so
as to generate, when the traveler i moving
in the predetermined direction, an aero-
dynamic lift force directed downwardly to
counteract the upward component of the
force applied by the yarn to the traveler.

A C-shaped traveler has an elongated foot

or base section designed to lie to the inside
of the ring when the traveller is in use, and
a thinner arcuate section designed to ex-
tend substantially horizontally ~ across the
top of the ring when the traveller is mounted
thereon and terminating in a hook-like end
section lying to the outside of the ring, It
is known, from UK. Patent No. 1,487338
(corresponding to U.S. No. 3,961,470), for
the foot or base section to be airfoil shaped
and oriented so as to generate, when the
traveler is moving in the predetermined di-
rection, an aerodynamic lift force directed
oppositely to and counteracting the centri-
fugal forces exerted on the traveler,

According to the present invention we
provide a ring traveler having defined lead-
ing and trailing edges and designed for
movement in one given direction around a
ring of a yarn twister or like machine, the
traveler having acrodynamically streamlined
cross-sectional contours and respective guide
surfaces for sliding contact with the ring and
for guiding the yarn to the spindle and be-
ing provided, in a section thereof designed
to lie at the inside face of the ring when the
traveler is mounted for use thereon, with an
airfoil shaped cross-sectional configuration
oriented, with respect to said direction of
movement, so as to generate, when the
traveler is in use, a lift force directed toward
the middle of the ring, said section of the
traveler being constructed to define at least
one hollow space within the confines of said
airfoil shaped cross-section configuration
thereof.

In one embodiment of the invention the
traveler is ear-shaped, the aforesaid section
is a main body section and from that
section extend respective upper and lower
traverse end sections which, when the
traveler is in use, extend generally horizont-
ally outwardly across the upper and lower
edges respectively of the ring, said lower end
section having a generally airfoil shaped
cross-sectional configuration oriented, with
respect to said direction of movement, so
as to generate, when the traveler is in use, a
lift force which is directed downwardly of
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the ring, and said lower end section being
constructed to define at least one hollow
space within the confines of said airfoil
shaped cross-sectional configuration there-
of.

Conveniently the upper transverse end
section has an airfoil shaped cross-sectional
configuration oriented, with respect to said
direction of movement, so as to generate,
when the traveler is in use, a lift force which
is directed downwardly of the ring, and said
upper end section is constructed to define at
least one hollow space within the confines
of said airfoil shaped cross-sectional con
figuration thereof.

In another embodiment of the invention
the traveler is C-shaped and the aforesaid
section is an elongated foot or base section,
from which a thinner arcuate section extends
to pass across the top of the ring when the
traveler is mounted thereon.

The hollow space in any given traveler
section may be unitary and occupy a sub-
stantial part of said section, i.e. in the form
of a cavity. Alternatively, however, it is pos-
sible to provide in a given traveler cross-
section a plurality of relatively small hollow
spaces, for example in the form of open or
closed cells formed in the material of which
the respective section of the traveler is made.
The term “at least one hollow space” as
used herein should, therefore, be interpreted
as encompassing either a cavity-type of
space or a space in the nature of an open or
closed cell of the pore.

By the provision of at least one hollow
space, at least in those sections of the trave-
ler in which specifically directed aerodynamic
lift forces are to be generated when the
traveler is in use, it is possible substantially
to enlarge the cross-section of the traveler
which is of signficance in the generation of
lift forces, without at the same time increas-
ing the weight of the traveler with respect
to the weight of the heretofore known aero-
dynamic travelers. The basic concept of the
invention thus entails effecting, by means of
the provision of at least one hollow space
in each or at least one airfoil shape section of
the traveler, an increase in the ratio of the
magnitude of the outer surface area of the
responding ratio of the known aerodynamic
travelers. This in turn makes it possible
substantially to improve the relationship of
the sought for generated aerodynamic lift
forces to the other forces acting on the
traveler, and thereby to exert a decisive in-
fluence on the behaviour of the traveler while
in operation.

This goal can still further be advantage-
ously promoted by concentrating the strength
of the traveler which is required for secure
operation thereof, in predetermined and
especially highly stressed regions of the
traveler sections. Preferably this is effected

through the expedient of reinforcing the
strength of the material of which the traveler
is made in these regions, for example by
incorporating therein suitable reinforcing
fibers, filaments, yarns or the like. With ring
travelers, such as are currently commercial,
in general being made of nylon, the use of
a_fibrous reinforcing material compatible
with nylon, e.g. an aromatic polyamide filter,
for example that available commercially
under the registered trademark “KEV-
LAR”, is especially advantageous. These
fibers or fibrous reinforcing elements are,
in this regard, embedded in the material of
the traveler along a locus corresponding to
the shape of the traveler, so that they gener-
ally follow the outline of the shape of the
traveler (whether it be an ear-shaped or a C-
shaped traveler). These reinforcing elements
traveler to its weight and reference to the cor-

at the same time render the guide
surfaces of the traveler, i.e. where it
engages the ring or is engaged by

the yarn, more wear-resistant. Apart from
that, those walls or parts of the traveler
which remain entirely constituted of the basic
synthetic plastic material can be made rela-
tively thinner by virtue of the enhanced
strength afforded by the reinforcing fibers
or the like, which further contributes sub-
stantially to the minimization of the total
weight and thereby to the desired increase
of the ratio of outer surface area to weight.

The present invention will be more
clearly understood from the following de-
tailed description thereof when read in con-
junction with the accompanying drawing, in
which;

Fig. 1 is an elevational view of an ear-
shaped traveler according to one embodi-
ment of the invention, as seen from behind,
ie. looking in the intended direction of
movement, the traveler being shown in
operating relation to the ring (shown in a
diagrammatic form only) of a spinning or
twisting machine;

Fig. 2 is a side elevational view of the
traveler shown in Fig. 1 as seen from the
left, i.e. looking in the direction of the
middle ring (not shown in this view);

Fig. 3 is a sectional view illustrating the
hollowed-out lift-generating profile and asso-
ciated reinforced wear surface of the main
body section of the traveler shown in Figs.
1 and 2, the view being taken along the line
3—3 in Fig. 2;

Figs. 4 and 5 are sectional views illustrat-
ing, respectively, the hollow-out lift-generat-
ing profiles of the upper and lower arms or
end sections of the traveler, the views being
taken along the lines 4—4 and 5—S5 in Fig.
I

Figs. 6 and 7 are sectional views illustrat-
ing, respectively, the lift-generating profiles
in the upper and lower hook ends of the
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traveler, the views being taken along the
lines 6—6 and 7-—7 in Fig. 2;

Fig. 8 is a sectional view illustrating the
neutral profile of the transition sections be-
tween the main body section and the arms
of the traveler and between the arms and
the hook ends, the view being a representa-
tive one taken along the line 8—38 in Fig. I;

Fig. 9 is a sectional view which is gener-
ally similar to Fig. 3 and is intended to
illustrate a somewhat modified manner of
forming the hollowed-out lift-generating pro-
file of the main body section, and also of
the arms or end sections, of the traveler;

Fig. 10 is a partly sectional rear eleva-
tional view, similar to Fig. 1, of an ear-
shaped traveler according to another em-
bodiment of the present invention wherein
a cellular material is used to provide the
hollow spaces;

Fig. 11 is a sectional view which is gener-
ally similar to Figs. 3 and 9 and is intended
to illustrate the cellular lift-generating pro-
file of the main body section, and also of
the arms or end sections, of the traveler
shown in Fig. 10;

Figs. 4 and § are sectional views illustrat-
ing, respectively, the hollowed-out lift-
generating profiles of the upper and lower
arms or end sections of the traveler, the
views being taken along the lines 4—4 and
5—S5 in Fig. 1;

Figs. 6 and 7 are sectional views illustrat-
ing, respectively, the lift-generating profiles
in the upper and lower hook ends of the
traveler, the views being taken along the
lines 6—6 and 7—7 in Fig. 2;

Fig. 8 is a sectiona] view illustrating the
neutral profile of the transition sections be-
tween the main body section and the arms of
the traveler and between the arms and the
hook ends, the view being a representative
one taken along the line 8—8 in Fig. I;

Fig. 9 is a sectional view which is gener-
ally similar to Fig. 3 and is intended to illus-
trate a somewhat modified manner of form-
ing the hollowed-out lift-generating profile
of the main body section, and also of the
arms or end sections, of the traveler;

Fig. 10 is a partly sectional rear eleva-
tional view, similar to Fig. 1, of an ear-
shaped traveler according to another em-
bodiment of the present invention wherein
a cellular material is used to provide the
hollow spaces;

Fig. 11 is a sectional view which is gener-
ally similar to Figs. 3 and 9 and is intended
to illustrate the cellular lift-generating profile
of the main body section, and also of the
arms or end sections, of the traveler shown
in Fig. 10;

Referring now to the drawings in greater
detail, in Fig. 1 there is shown a section of a
ring 1 of conventional form having outside
and inside surfaces la and 15, Mounted on

the ring 1 is an ear-shaped traveler 2 accord-
ing to one embodiment of the invention. The
traveler has a main body section 3 which
extends generally vertically through the in-
side of the ring and has a guide or contact
surface 3a facing the inner surface 15 of the
ring. The traveler further has upper and
lower arms or end sections 4 and 5 which
extend generally horizontally across the
upper and lower edges of the ring and ter-
minate in generally hook-like ends 6 and 7
mutually inwardly directed over the upper
and lower regions of the outer ring surface
la. Respective transition sections 8a and 85
connect the main body section 3 to the arms
4 and 5, and respective transition sections
3c and 8d connect the arms to the hook-
like ends 6 and 7. The inside of the transi-
tion section 8a defines a guide surface 8 over
which the yarn 9 slides in its movement to
the spindle (not shown).

In the operation of a ring twister or like
machine, as is well known, the yarn 9 being
wound up on the spindle drags the traveler
behind it, so that the traveler, as it is being
guided in the ring and runs around the lat-
ter at high speeds, tends to assume an in-
clined position with respect to the vertical
because of the yarn force designated by the
arrow 10. The yarn force has, among otters,
an upwardly directed component which is
designated by the arrow 10a and tends to
pull the traveler upwardly so as to bring
the guide or contact surface S« of the lower
arm 5 against the bottom edge of the ring.
Because of the weight and the high speed of
movement of the traveler, of course, the
traveler is also subjected to substantial cen-
trifugal forces which are indicated by the
arrow 11 and which tend to press the traveler
at its guide surface 3a strongly against the
inner surface 14 of the ring.

In order to compensate at least in part for
these forces, the ear-shaped traveler 2 shown
in Figs. 1 and 2 exhibits in certain sections
thereof a cross-sectional profile which is not
only streamlined but also is so formed that
at the high speeds of movement of the tra-
veler it permit aerodynamic lift forces di-
rected in a predetermined fashion to act
on the traveler. To this end, the traveler 2,
as illustrated in Figs. 1 to 7, is provided in
the main body section 3 thereof, in each of
the arms or end sections 4 and 5, and in
each of the hook-like ends 6 and 7, with an
airfoil-shaped profile having a relatively
blint leading edge 12, i.e. the edge which
faces in the direction of movement of the
traveler designated by the arrow 13 in Fig.
2, and a relatively less blunt trailing edge
14, i.e. the edge which faces opposite to the
direction of movement. The airfoil shape is
such that with respect to a given longitudinal
dividing line, such as the line 15 of maximum
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dimensions of the cross-section (the line is
shown in broken-line form only in Fig. 3
but the same applies to Figs. 4 to 7), the
larger part of the cross-sectional area lies
to one side of the line. In particular, it lies
on the side of the line facing horizontally
inwardly toward the middle of the ring in
the case of the main body section 3, on the
side of the line facing downwardly toward
the top edge of the ring in the case of the
upper arm or end section 4, on the side of
the line facing downwardly away from the
bottom edge of the ring in the case of the
lower arm or end section 5, and on the side
of the line facing horizontally toward the
outer surface la of the ring in the case of
the hook-like ends 6 and 7. In these regions,
therefore, when the traveler is in use and
moving at high speeds, aerodynamic lift
forces are generated which are directed
either radially inwardly of the ring, as in-
dicated by the arrow 16 in Fig. 1, to counter-
act the effect of the centrifugal forces, or
vertically downwardly relative to the ring, as
indicated by the arrow 17 in Fig. 2, to
counteract the effects of the upward com-
ponent of the yarn force.

It will be noted that in Fig. 3, where a
broken line 19 representing the inner surface
16 of the ring (against which the guide sur-
face 3a of the traveler tends to bear) is
shown, the longitudinal dividing line 15 of
the section (which in this case corresponds
to the maximum dimension of the section as
measured from the leading to the trailing
edge thereof) diverges from the line 19 in
the direction of movement 13 at an angle
20, being inclined away from the line 19
in the direction of the middle of the ring
(as viewed in the direction of movement).
This angle, which is the angle of attack of
the section, preferably is between about 5
and 30 degrees, but it may be smaller (even
0 degrees to dispose the line 15 parallel to
the line 19) if the structural configuration
of the airfoil cross-section is otherwise such
as to cause the required aerodynamic lift
forces to be generated when the traveler is
in use and moving along the ring.

The transition sections of the traveler, by
way of contrast to the main body section 3
and the arms 4 and 5, can have any profile
or cross-sectional configuration that is aero-
dynamically favorable, i.e. streamlined, but
Is neutral as far as Iift generation is con-
cerned. Such a construction is illustrated in
Fig. 8 which, in the first instance, shows the
cross-sectional configuration of the transi-
tional section 8a between the main body
section 3 and the upper arm 4. As before,
the cross-sectional configuration has a more
blunt leading edge 21 and a less blunt trajl-
ing edge 22, but its particular shape is now
generally drop-like and essentially sym-
metrical with respect to a longitudinal divid-

ing line (not shown) of the section, or a line
of maximum dimension thereof, passing
through the leading and trailing edges of the
section. As indicated by the reference
numerals in parentheses, the other transition
sections 85, 8c and 84 of the traveler can,
and normally will, have the same generally
drop-shaped profile, but it will be under-
stood that the cross-sectional configuration
of any given transition section can differ
somewhat in size and shape from the one
llustrated in Fig. 8, if such a difference is
dictated by the cross-sectional configura-
tions of the respective adjoining sections of
the traveler.

It will be understood, of course, that as in
the case of the ear-shaped aerodynamic tra-
velers described in UK. Patent No.
1,446,244, the form of the traveler 2 can be
modified somewhat for additional effects.
Merely by way of example, the main body
section 3 of the traveler can be made in such
a way that the lift force generated thereby
and directed toward the center of the ring
1 will be greater in the lower region of the
traveler than in its upper region, thereby
to compensate not only for centrifugal forces
but also for the tilting moment generated
by the yarn tension.

The present invention, in departing from
the aforesaid known constructions as a start-
ing point, is based on the recognition that
the aerodynamic lift force acting on any
given airfoil shaped cross-sectional element
of an ear-shaped traveler is to a great extent
dependent on the magnitude of the circum-
ference of that element. The basic concept
of the present invention, therefore, is two-
fold; on the one hand to provide an ecar-
shaped aerodynamic traveler of the afore-
said types with a modified construction, in
which each cross-sectional element of each
lift force-generating section has an appreci-
ably enlarged circumference in comparison
to the circumference of the corresponding
element of an airfoil section of any of the
known aerodynamic travelers, so as to en-
able a greater lift force to be generated, and
on the other hand to achieve this goal with-
out a concomitant increase in the mass or
weight of the cross-sectional element and
thus of the traveler. To this end, the present
invention contemplates the provision of at
least one hollow space in at least one, and
preferably in each, lift force-generating sec-
tion of the traveler.

Within this basic concept, the entire
traveler can be made hollow, e.g. constructed
of two separately formed half shells which
are fixedly joined by adhesive bonding, heat-
sealing, or the like. Preferably, however, as
shown for the embodiment of the invention
tllustrated in Fig. 1, only those sections of
the traveler 2 which generate appreciable
aerodynamic lift forces are constructed hol-
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low. The traveler thus has three large cavity-
like hollow spaces 23, 24 and 25 in the
main body section 3 and the upper and
lower arms 4 and 5, respectively. Because of
the incorporation of these hollow spaces or
cavities in the airfoil profile sections of the
traveler 2, a substantial increase in the cross-
sectional profile circumferences, in compari-
son to the corresponding profile circum-
ferences which have characterized the here-
tofore known aerodynamic travelers, is
achieved without any increase in the mass
or weight of the traveler.

Incorporating these measures in an ear-
shaped traveler in accordance with the prin-
ciples of the present invention has made it
possible, therefore, to increase quite sub-
stantially the ratio of the aerodynamic lift
forces to the weight-dependent forces which
act on the traveler when the same is in
operation. More particularly in the region
of the main body section 3 of the traveler
2, it has now become feasible to generate
aerodynamic lift forces directed toward the
middle of the ring which appreciably com-
pensate, to a greater extent than heretofore
attainable, for the centrifugal forces acting
on the traveler. The same holds true for
the upper and lower arms or end sections
4 and 5 of the traveler, where the force
which acts upwardly on the traveler by
virtue of the yarn tension can now also be
counteracted, to a greater extent than here-
tofore attainable, by the downwardly di-
rected aerodynamic lift forces generated by
the airfoil profile sections of the arms.

In this manner, improved running charac-
teristics (quietness and stability, for example)
of the traveler can be achieved, even at very
high speeds of revolution, and also an ap-
preciable reduction of the contact pressure
between the guide surfaces 3a and 5a of the
traveler and the juxtaposed surfaces of the
ring. The traveler can thus be operated at
increased speeds of revolution, through
which in turn the efficiency of a machine
utilizing such a (raveier can be enhanced.

A traveler according to the present inven-
tion, being subject to substantial forces,
must, of course, have a sufficient structural
stability and strength. In order to impart
the necessary strength to such a traveler,
therefore, and yet to make any portions
thereof which are made of solid synthetic
plastic material (i.e. which do not have a
hollow space therein) as thin as possible, it is
contemplated that such a portion of the
traveler may be reinforced by aligned or
randomly oriented compatible fibers em-
bedded in the material. Where such a
traveler is made of nylon, as is currently the
vogue in the industry, a reinforcing ma-
terial which is especially suited for this pur-
pose is an aromatic polyamide fiber which
is marketed by DuPont under the registered

trademark KEVLAR. Since the properties’

of such fibers are fully described in detail
in the technical literature (representative of
these are DuPont Technical Information
Bulletin K-1, December 1974, and “‘Chemie-
fasern Textil-Industrie”, February 1974,
pages 97 to 101), a discussion of these pro-
perties is not deemed necessary herein.

The iibers can be distributed throughout
all solid inaterial portions of the traveler
either uniformly or non-uniformly, but pre-
ferably they should be oriented in alignment
with the shape of the traveler running from
the region of one of the hook-like ends of the
other. They can, however, be in the main
confined to the more highly stressed portions
of the traveler, i.e. the main body section 3
and the end sections 4 and 5. Preferably, the
fiber reinforcement is provided only in those
portions of the outer surfaces of the traveler
facing the ring, as is indicated diagrammatic-
ally at 26 in Figs. 3 to 5.

In the embodiment of the traveler 2 shown
in Fig. 1, the hollow spaces 23, 24 and 25
in the various sections 3, 4 and 5 of the
traveler are shown as being completely en-

closed, but this is not essential. In order

to facilitate the manufacture of a hollow
traveler, without appreciably adversely
affecting its ultimate aerodynamic proper-
ties, the hollow spaces may be formed so as
to be open outwardly of the traveler in the

region of the trailing edge thereof. An ex-

ample of this type of construction, by virtue
of which the traveler can be produced as
a one-piece unit of synthetic plastic ma-
terial, is shown in cross-section in Fig. 9,
which illustrates a section 27 of the traveler
(here a part of the main body section but
the principle applies as well to the end sec-
tions) at which to a substantial degree aero-
dynamic lift forces are generated when the
traveler runs at high speed in its intended
direction of movement.

The traveler section 27 has a large hol-
low space 28 provided therein which, with
reference to the direction of movement of
the traveler (denoted, as before, by the
arrow 13), is closed at the leading edge 29
of the section and open at a region 30
located behind the guide surface 27a juxta-
posed to the inside face of the ring, i.e. be-
tween the said guide surface and the trailing
edge 31 of the section. As stated, the open
construction of the hollow spaces in the
arms or end sections of the traveler would
be similar, with open ends corresponding to
the opening 30 being provided in each case.
Here too the wall portion of the traveler in
which the guide surface 27z is defined has
its strength materially enhanced by prefer-
ably aligned embedded reinforcing fibers 32.
It will be readily apparent that the provision
of such openings 30 in the appropriate
regions of the lift-generating cross sections
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will not in any way interfere with the ability
of such a traveler to have imparted thereto,
without an increase in the weight of the
traveler, a substantially enlarged airfoil-
shaped outer surface by which to enable the
generation of aerodynamic lift forces to be
increased.

Referring now to Figs. 10 and 11, the
ear-shaped traveler 2' in accordance with
the embodiment of the invention there shown
has a relatively thin wall or shell portion
33 on the side facing the ring 1, which por-
tion is made of solid, i.e. non-cellular, syn-
thetic plastic material (like the entire tra-
veler 2) and is reinforced by KEVLAR
fibers 34. In lieu of a cavity-like hollow
space, however, this traveler has the light-
weight portion (or portions) thereof consti-
tuted of cellular or porous material secured
in any suitable manner, for example by ad-
hesion, heat sealing or the like, to the shell
body portion 33.

Thus, as best shown in Fig. 11, the por-
tion 35 of the main body 3! which defines
the aerodynamically active profile is made
of cellular material, preferably also of nylon
but not necessarily so. The same is true of
the aerodynamically active portion 36 of the
lower arm 5! of the traveler. In the upper
arm 4!, of course, the shell body 33 defines
the lift force-generating surface, and the
rest of the section is constituted of the cellu-
lar material, here designated 37. By virtue
of the lesser weight of the cellular material,
in a traveler according to the embodiment
of Figs. 10 and 11 it is also possible to
achieve a high value for the ratio of the mag-
nitude of the outer surface to the weight
of the traveler,

It will be understood that if a cellular or
porous synthetic plastic material is avail-
able which is sufficiently wear-resistant, the
entire traveler could be made of such ma-
terial. Preferably, however, the manufactur-
ing operation in that case wculd be so con-
trolled in known fashion as to ensure that
the outer surface of the traveler is closed,
e.g. by means of a skin, and exhibits no
open cells. Alternatively, if it is desired to
achieve an especially high wear resistance
without having to forego the use of any
specific lightweight cellular material, the
traveler can also be produced to have a core
of cellular material encased in a shell or to
be constituted of two half-shells filled with
cellular material and joined together as sug-
gested above with respect to Fig. 11.

An ear-shaped traveler constructed in ac-
cordance with yet another embodiment of
the present invention is shown in Figs. 12
and 13. Here the traveler 2** js provided
with a shell-like primary body 38 of gener-
ally ear-shaped profile and defining a main
body section 3!, upper and lower arms or
end sections 4'' and 5", and hook-like

ends 6 and 7', the entire body 38 being
made of solid, non-cellular material rein-
forced by KEVLAR fibers 38!. The wall
thickness and thus also the weight of the
primary body 38 are substantially reduced
in comparison to the heretofore known tra-
velers, and the thickness in fact does not
depart from that of a conventional wear-
resistant layer or facing. The body 38 has
no airfoil cross-section anywhere. However,
in order to enable the generation, in the
lower end section 5'' and in the main body
section 3! of the traveler 211, of the high
downwardly and inwardly (of the ring) di-
rected lift forces which determine the be-
haviour of the traveler in operation, there is
superimposed onto these sections of the
primary body 38 an auxiliary body 39 in the
form of a unitary inwardly open shell hav-
ing at those sections a cross-sectional outer
configuration esentially like that of the outer
surface of the cellular material portion 35
illustrated in Fig. 11. The shell 39 thus would
resemble the hollow lift force generating por-
tions shown in Figs. 3 and 9, for example,
having airfoil profile segments 39« and 3954
and neutral segments 39¢, 394 and 39e. Tt
will be seen, therefore, that the auxiliary
body 39 substantially increases the size of
the outer surface in the airfoil profile sec-
tions of the traveler without contributing
significantly to an increase in the weight of
the traveler. As an alternative, of course,
the auxiliary body 39 can also be made of
an open-celled or a closed-celled synthetic
plastic material.

As a variant of the construction of the
traveler 21, it is contemplated by the present
invention that the auxiliary airfoil profile-
defining body in each lift force generating
section of the traveler may be arranged
throughout at a radial spacing from the ring-
mounting primary body and secured to the
latter by means of transverse webs. Such a
construction of a traveler 2'* is shown in
Figs. 14 and 15. Here again, the ring-
mounted primary body 40 is made of solid
synthetic plastic material, e.g. nylon, rein-
forced by a suitable fibrous matrix 41, e.g.
KEVLAR fibers, and has the minimum pos-
sible cross-sectional thickness and weight,
similar to the primary body 38 of the tra-
veler 2 shown in Figs. 12 and 13. However,
the auxiliary, airfoil profile-defining body
42, which as in all the other cases has an
oblong shape with a more blunt Jeading edge
43 and a less blunt trailing edge 44, is a sep-
arate element and is connected with the prim-
ary body 40 by means of webs 45 only at the
remote ends of the main body section and
the lower arm or end section of the traveler,
i.e. only at those locations where the auxili-
ary body 39 of the traveler 2!' engages the
primary body 38. As will be apparent, there-
fore, the space between the primary and
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auxiliary bodies 40 and 42 in this embodi-
ment of the invention constitutes the weight-
reducing hollow space of the traveler. In
this construction, of course, when the traveler
is in use air will be able to pass between the
primary and auxiliary bodies, but this will
be of no significance as long as the auxiliary
body has airfoil profiles in the main body
and lower end secticas of the traveler which
will cause adequate aerodynamic lift-forces
to be generated in the inward and down-
ward directions.

The present invention has so far been ex-
plained primarily with reference to its im-
plementation in an ear-shaped traveler. The
described principles and measures can,
however, also be applied to C-shaped tra-
velers of the type hereinabove referred to
and especially to the foot or base of such a
traveler. Thus, as shown in Fig. 16, a C-
shaped traveler 46 of this type has a gener-
ally arcuate mid-section 47 (which, when the
traveler is mounted on a ring 48 of gener-
ally T-shaped cross-section, extends sub-
stantially horizontally across the top flange
portion 48a of the ring) and the two hook-
like end sections 49 and 50 (of which the
former is in the nature of a relatively thin
tip engaging under the outer edge of the top
ring flange and the latter is in the nature of
an elongated and relatively widened base or
foot engaging under the inner edge of the
ring flange), with the base or foot having
an airfoil shaped configuration inwardly of
the ring so as to generate corresponding
aerodynamic lift forces tending to com-
pensate for or counteract the centrifugal
forces acting on the traveler during its
movement along the ring. In accordance with
the present invention, the foot or base 50
of such a traveler may be made in the form
of a thin-walled shell 51 of solid synthetic
plastic material, e.g. nylon, having a fibrous
reinforcing matrix 52, e.g. KEVLAR fibers,
embedded in the guide surface portions 53,
54 and 55 of the shell and provided with a
cavity-like hollow interior space 56. On the
other hand, as shown in Fig. 17, a C-shaped
travel 46 of this type may have the light
weight airfoil profile-defining portion 57 of
its foot or base 50' made of a cellular or
porous synthetic plastic material and located
outwardly of the fiber-reinforced guide sur-
face-defining shell sections 531, 541, 55, The
applicability of others of the hereinbefore
described variants of the invention to the
C-shaped travelers 46 and 46! will be ap-
parent to those skilled in the art and thus
requires no detailed description herein.

WHAT WE CLAIM 1S:—

l. A ring traveler having defined lead-
ing and trailing edges and designed for
movement in one given direction around a
ring of a yarn twister or like machine, the

traveler having aerodynamically streamlined
cross-sectional contours and respective guide
surfaces for sliding contact with the ring and
for guiding the yarn to the spindle and be-
ing provided, in a section thereof designed
to lie at the inside face of the ring when the
traveler is mounted for use thereon, with an
airfoil shaped cross-sectional configuration
oriented, with respect to said direction of
movement, so as to generate, when the
traveler is in use, a force directed toward
the middle of the ring, said section of the
traveler being constructed to define at least
one hollow space within the confines of said
aerfoil shaped cross-sectional configuration
thereof.

2. A traveler according to claim 1, in
which the hollow space occupies a substan-
tial part of said section.

3. A traveler according to claim 1 or
claim 2, in which the hollow space is open
to the outside at a region of said outer sur-
face of said section which faces away from
said leading edge of the traveler.

4. A traveler according to claim 1 or
claim 2, in which the hollow space is open to
the outside at a first region of said outer
surface of said section which faces away
from said leading edge of the traveler and
at a second region of said outer surface
which faces towards said leading edge.

5. A traveler according to claim I, in
which at least said section of the traveler
is made at least in part of a closed-cell or
open-cell cellular synthetic plastic material,
the cells of which constitute a plurality of
hollow spaces.

6. A traveller according to claim 5, in
which at least in the regions of said guide
surfaces of the traveler any portion of the
latter which is made of cellular synthetic
plastic material is covered by a wear-resist-
ant layer of non-cellular synthetic plastic
material.

7. A traveler according to claim 6, in
which both said cellular synthetic plastic ma-
terial and said non-cellular synthetic plastic
material are nylon.

8. A traveler according to claim 6 or
claim 7, in which the layer of non-cellular
synthetic material is reinforced by a matrix
of synthetic fibers embedded therein.

9. A traveler according to any one of
claims 1 to 4 in which the traveler is made
of synthetic plastic material and, in the
regions of said guide surfaces of the tra-
veler, is reinforced by a matrix of a syn-
thetic fiber compatible with said material.

10. A traveler according to claim 8 or
9, in which the fibrous matrix is embedded
in said synthetic plastic material so as to
be disposed along a locus paralleling the
shape of the traveler.

11. A traveler according to any one of
claims 8 to 10, in which the traveler is made
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of nylon and the fibrous matrix is of an aro-
matic polyamide fiber,

12. " A traveler according to any one of
the preceding claims, in which the traveler
is ear-shaped, said first-named section con-
stitutes a main body section, and from that
section extend respective upper and lower
transverse end sections which, when the
traveler is in use, extend generally horizont-
ally outwardly across the upper and lower
edges respectively of the ring, said lower end
section having a generally airfoil shaped
cross-sectional configuration oriented, with
respect to said direction of movement, so
as to generate, when the traveler is in use, a
lift force which is directed downwardly of
the ring, and said lower end section being
constructed to define at least one hollow
space within the confines of said airfoil
shaped cross-sectional configuration thereof.

13. A traveler according to claim 12, in
which the hollow space in said first-named
section and said hollow space in said lower
end section each occupy a substantial part
of the respective section.

14. A traveler according to claim 12 or
claim 13 in which said upper transverse end

-section has an airfoil shaped cross-sectional

configuration oriented, with respect to said
direction of movement, so as to generate,
Wwhen the traveler is in use, a lift force which
is directed downwardly of the ring, and said
upper end section is constructed to define at
least one hollow space within the confines
of said airfoil shaped cross-sectional con-
figuration thereof.

I5. A traveler according to claim 14, in
which the hollow space in said upper end
section is in the form of a cavity occupving
a substantial part of said upper end section.

16. A traveler according to any one of
claims 1 to 11 in which the traveler is ear-
shaped and has a main body section consti-
tuting said first named section, first and sec-
ond transition sections at the opposite ends
of said main body section respectively, upper
and Jlower transverse arms extending gener-
ally codirectionally from said first and
second transition sections respectively, third
and fourth transition sections at the ends
of said upper and lower transverse arms re-
mote from said main body section respec-
tively, and upper and lower hook-like ends
extending mutually inwardly toward one an-

other from said third and fourth transition
sections respectively, the main body section
and at least said lower arm each having an
airfoil shaped cross-sectional configuration
oriented, with respect to said direction of
movement, so as to generate, when the tra-
veler is in use, lift forces directed toward the
middle of the ring and downwardly of the
ring respectively and each being constructed
to define at least one hollow space within
the confines of their respective airfoil-shaped
cross-sectional configurations.

17. A traveler according to claim 16, in
which each of said hollow spaces in said
main body section and at least said lower arm
is in the form of a cavity occupying a sub-
stantial part of said section and said lower
arm respectively.

18. A traveler according to any one of
claims 1 to 11, in which the traveler is C-
shaped and has a body including a relatively
thicker elongated foot or base section consti-
tuting said first-named section which, when
the traveler is mounted on a ring, is juxta-
posed with and can move longitudinally
along the inside of the ring, and a rela-
tively thinner bowed or arched section
which, when the traveler is mounted on the
ring, extends across and can move along
the top of the ring, said bowed or arched
section being secured to and extending later-
ally from a medial portion of said foot or
base section and terminating in a hook-like
free end which, when the traveler is mounted
on the ring, extends in under an outwardly
directed free lateral edge of the ring and
can move adjacent to the cutside face of the
ring.

19. A ring traveler substantially as des-
cribed hercin and as illustrated in Figures 1
to 8, or in Figures 1 to 8 as modified by
Figure 9, or in Figures 10 to 11, or in
Figures 12 and 13, or in Figures 14 and 15,
or in Figure 16 or Figure 17 of the accom-
panying drawings.
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Agents for the Applicants,
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