
Dec. 17, 1963 E. PFARRWALLER 3,114,398 
METHOD AND MEANS FOR GUIDING SHUTTLES THROUGH . 

THE SHED IN A LOOM FOR WEAWING 
Filed May 5, 1960 2 Sheets-Sheet 

INVENTOR. 

Ala--wvw Abaarevaz Zaee 

BY A 4-6-7- 
A77OAP/WAY 

  



Dec. 17, 1963 E. PFARRWALLER 3,114,398 
METHOD AND MEANS FOR GUIDING SHUTTLES THROUGH 

THE SHED IN A LOOM FOR WEAVING 
Filed May 5, 1960 2 Sheets-Sheet 2 

INVENTOR. 
Aewm A2a arewaz Zalae 

BY A.A. -671 

  

  

        

  

  



United States Patent Office 3, 4,398 
Patented Dec. 17, 1963 

3,4,398 
METEOD AND MEANS FOR GUDENG SHUTES 
THROUGE SHE SED EN A LOOM FOR WEAV 
ENG 

Erwin Pfarrivater, Winterta2E, Switzerland, assig or to 
Sizer Freres S.A., Wintertar, Switzerland, a corpora 
is CS Sytzerlaag 

Fied May 5, 1969, Ser. No. 27,295 
Cains prierity, application Switzerland May 8, 1959 

25 Cairns. (C. 139-188) 
The present invention relates to a method of guiding 

shuttles threugh a shed formed by warp threads in a loom 
for weaving and to an apparatus for perforning the 
method. 
The method according to the invention includes the 

tep of producing a magnetic field by magnetic devices 
placed outside of a shed formed by warp threads in a 
loom for weaving and substantially parallel to the desired 
path of the shuttles through the shed, of pulling the shut 
tles, which are at least in part made of ferromagnetic ma 
terial, against the portions of the warp threads which are 
located between said devices for producing a magnetic 
field and the shuttle path, and of supporting said warp 
tihread portions to counteract the aforesaid magnetic pull 
ing action. 

in the apparatus according to the invention, magnetic 
force-producing devices are placed outside of the shed 
forized by warp threads and along the path of the shuttles 

veiling through the shed for producing a static mag 
ic field which pulls the sihuttles passing through the 

ned and consisting at least in part of ferromagnetic ma 
ria against the portions of the warp threads which are 

gcated between said magnetic force-producing devices 

n 

C i 

and the shuttle path, a support bar or rail being provided 
outside of the shed at least on one side of the shuttle 
path and parallie thereto for supporting said Warp thread 
politions against the pressure exerted by the shuttles due to 
the pull of the magnetic devices, the atter including per 
inanent magnets made of material whese remanence is at 
least greater than that of steel. 
The novel features which are considered characteristic 

of the invention are set forth with particularity in the 
appended claims. The invention itself, however, and 
additional objects and advantages thereof will best be un 
derstood from the following description of embodiments 
thereof when read in connection with the accompanying 
drawing, in which: 

FiG. 1 is a diagrainmatic cross sectional illustration of 
a portio; cf a loon for weaving, showing the shed formed 
by warp threads, heddies, lay, reed and temples, and a 
shuttle guide apparatus according to the invention. 
F6. 2 is a diagrammatic top view of a portion of the 

shuttle guide apparatus. 
FGS. 3 and 4 are large scale diagrammatic cross sec 

tional views of the shuttle guide shown in FGS. 1 and 2 
with the warp threads and shuttle in different operating 
positions. 

Fig. 5 is a large scale diagrammatic cross sectional 
view of a modified shuttle guide. 

FEG. 6 is a large scale diagrammatic cross sectional 
view of a shuttle guide as shown in FGS. 1 to 4 and 
arranged at the elevation of the apex of the shed. 

Fig. 7 is a diagrammatic longitudinal part sectional 
view of a modified shuttle guide arrangement according to 
the invention. 

FIG. 8 is a diagrammatic cross sectional view of an 
other modification of a shuttle guide according to the in 
vention wherein the magnetic field is produced by electric 
conductors placed below the shed. 

FiG. 9 is a diagranimatic cross sectional view of a 
shlittle guide arrangement according to the invention for 
a loors having a vertical shed formed by warp threads. 
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FiGS. 10 to 17 are diagrammatic illustrations of mag 

netic fields produced by different magnetic field producing 
devices used in shuttle guides according to the invention. 

Referring more particularly to FIG. 1 of the drawing, 
nuineral 58 designates a shed formed by warp threads 3 
and i4 guided in eyes 22 of healds SE supported in heaid 
frames, not shown, and actuated in the conventional man 
ner. Weft threads 5 are inserted in the shed by means 
of shuttles 6 and are beaten up by a reed 17. 
The reed it is inserted in a recess E3 of a lay bar 9 

and secured in the recess by bolts 24. For beating up 
the Weft threads, the reed 7 is moved from the position 
showia in solid lines in the direction of the arrow 22 to 
the position shown in dotted lines. A weft thread 15 is 
thereby pressed into the apex 23 of the shed against the 
finished fabric 24 whose lateral edges are guided by tem 
ple rollers 25. 

Carrier elements 26 are mounted on the lay bar 9 
by means of studs 27. The elements 26 support perma 
Fient magnets 23 which rest on base elements 259 and 
which are covered by nonmagnetic piates 3. By chang 
ing the thickness of the elements 29, the elevation of the 
elements 28 can be altered. On either side of the plates 
31, i.e. on either side of the shuttle path, support bars 32 
are provided for supporting the lower warp threads 13 
which support the shuttles 26 when picked through the 
shed. The location of the support of the shuttles de 
pends on the tension of the warp threads and on the nag 
nitude of the pull exerted on the moving shuttles by the 
magnetic field. in certain cases, one support bar 32, for 
exampie, the one on the right side in FIG. 1 Inay be suf 
ficient since the lower warp threads 3 incline from the 
shuttle path to the apex 23 of the shed. 

FiG. 2 shows that the magnetic elements 28 are ar 
ranged in a row and in series relation with respect to 
their north and south poles and that spaces 33 are pro 
vided between the magnetic elements which Spaces are so 
great that a magnetic field extends not only between two 
opposed poles but is also maintained between the north 
and South poles of the individual magnets 28. In this 
Way the desired force is exerted on the shuttles 16 not 
only between the magnets but also alongside the magneis 
and the Shiittles are definitely guided for preventing un 
desired lateral movements when the shutties are picked 
through the shed by a conventional picking mechanism, 
not shown. 
The position of the magnets 23 longitudinal of the 

shuttle path may be varied as well as the distance of the 
magnets from the shuttle path by selecting inserts 29 
of Suitable thickness. Magnetic elements of different 
magnetic power may be used. The spaces 33 between 
the magnets 23 may be different at different paits of the 
shuttle path. By placing the magnets at different eleva 
tions and spacing and using magnets of different power 
at different portions of the shuttle path, the magnetic 
field can be adapted to the different requirements when 
the shuttle enters the shed and when the shuttie leaves 
the shed. The changes of the magnetic effect on the shut 
tles i6 along the shuttle path may be continuous or Inay 
be stepwise. If magnetic forces are produced by electric 
conductors instead of by permanent magnets, the forces 
may be changed by changing the current intensity and 
Voltage. 

FIG. 3 shows the position of a shuttle 16 at a relatively 
Weak magnetic force and FEG. 4 shows the position of 
a Shuttle E6 at a relatively great magnetic force, the ten 
sion of the warp thread 13 being the same in both cases. 
in the arrangement shown in FIG. 3, the magnetic field is 
chiefly responsible for the lateral guidance of the shuttle 
6 whereas in the arrangement according to FIG. 4, the 
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warp threads bent on the support bars 32 prevent move 
ment of the shuttle i6 laterally of the shuttle path. 
The surface portion 16 of the shuttles running cn the 

Warp threads 3 may be made of non-magnetic material, 
as shown in FG, 3. 

F.G. 5 shows an arrangement in which the lateral sup 
port bars 32 are omitted and a cover 35 having a con 
vexly shaped upper surface 35 for supporting the iower 
warp threads 3 is provided on the carrier 26. The 
shuttle 37 has concave surfaces 38 and 39 corresponding 
to the curvature of the surface 36. This arrangement 
assists lateral guidance of the shuttle 37 by the field 
of the magnets 28. The concave surface 33 of the shuttle 
37 is only necessary if the shutties are turned around 
during their passage from the shuttle receiving box to the 
shuttle picking box. Shuttle receiving mechanisms, shut 
tle picking mechanisms and shuttle return devices do not 
form part of the present invention and are conventional, 
and are therefore not illustrated. 

In the arrangements shown in FIGS. 3 to 5, the center of 
the shuttle path is in the horizontal plane 4 extending 
through the apex of the shed 10. In the arrangement 
shown in FIG. 6, the bottom 42 of the shuttle is in the 
plane 41, i.e., the magnets 28 and support bars 32 are at 
a higher elevation as in the arrangements shown in FIGS. 
3 and 4 and the lateral guidance of the shuttle by the 
left support bar 32 is improved. 

in the arrangement shown in FIG. 7, horseshoe mag 
nets 43 are used having the general longitudinal sectional 
configuration of a U whereby the space 44 between two 
magnets 43 is such that the field between the north and 
South poles of the same magnet is substantially the same 
as between the north and South poles of two neighbor 
ing magnets. 
The magnets 43 are covered by plates 45 which are 

permeable to magnetic forces. These plates prevent stick 
ing of the shuttle gliding on the warp threads 3 adja 
cent to the plates 45. In the arrangement shown in FIG. 
7, rollers 4-6 are provided in corresponding grooves 47 
provided in the carrier of the magnets for supporting the 
shuttles and reducing friction between the shuttles and 
the warp threads 13. The length of the rollers 46 corre 
sponds approximately to the width of the shuttles 16 and 
the grooves 47 are only a little longer than the rollers to 
provide a small clearance to facilitate rotation of the 
Irollers 46. The carrier closes the ends of the grooves 47 
and is provided with support bars 32 as in the modifica 
tions shown in FIGS. 1 to 4 and 6 unless the shuttle guide 
shown in FIG. 7 is so placed that the warp threads 13 
decline on both sides of the carrier when the shed 10 is 
open. 

In the arrangement shown in FIG. 8, the carrier 26 
extends all along the lay bar 9 and is provided with a 
longitudinal groove 48 whose top is closed by a cover 43a. 
A magnetic field is produced by electric conductors 49 
arranged in parallel relation and inside the groove 48 
and longitudinally thereof. The cross section of the mag 
netic field produced by the individual conductors 49 is 
circular or oval. Current intensity and voltage are so 
chosen that sufficient forces are exerted on the shuttle 
16 for keeping the shuttle on the desired path. The mag 
netic forces act in the same direction as the gravity and 
are supplemented by the gravitation force. 

If the shed 16 formed by the warp threads is vertical, 
an arrangement as shown in FIG. 9 may be used which 
includes a carrier 26 provided with magnets 28. A sup 
port bar 32 is provided only at the lower side of the 
shuttle path since the shuttles need to be guided only on 
this side. 

Rodlike magnets have the advantage that they have a 
large field whereas horseshoe magnets, as shown in FIG. 
7, have the advantage that a larger portion of the field 
is above the magnet, i.e., in the region where the shuttles 
move So that smaller magnets have the same effect on the 
shuttles as larger, rodlike magnets. 
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4. 
FIG. 10 shows a magnetic field as produced by mag 

netic devices 50 arranged at a relatively small space be 
tween two neighboring magnets and with the north and 
south poles of each unit 58 arranged in the same manner 
along the shuttle path 52. The shuttle path 52 interSects 
the upper magnetic fields 53 which retain the shuttles on 
the shuttie path 52. 

There is a magnetic field 54 between the opposed ends 
of two neighboring magnets 5E) which field is rather power 
ful because of the relatively small space 5; between the 
magnets and which field uses up energy not available for 
the fields 53. The magnetic fields 54 do not contribute 
to holding the shuttles on the path 52. 

If every other magnet 50 is turned around 180, always 
two like poles are in opposed position as shown in FIG. 
11. In this case, no magnetic field is formed between 
the ends of the magnets. The fields repulse each other at 
the ends of the magnets so that only two fields 55 and 56 
are formed which have the same configuration if the 
magnets are in the shape of rods. The shuttle path 52 
intersects the upper fields 55 which are considerably 
stronger than the fields 53 in the arrangement shown in 
FIG. 10, assuming that the magnets 59 in both figures 
have the same coercive force at the same remanence. 

FIGS. 12 and 13 show the magnetic fields which are 
developed if horeshoe magnets 57 are arranged beneath 
the shuttle path 52, the north and south poies of the 
magnets pointing upward towards the shuttle path. The 
sequence of the poles in FIG. 12 is the same as that shown 
in FIG. 10 and the sequence shown in FIG. 13 is equal 
to that shown in FIG. 11. In the arrangement shown 
in FIG. 12, a rather strong magnetic field 58 is formed 
between neighboring north and south poles of different 
magnets 57. The field 59 between the poles of the same 
magnets is therefore somewhat weakened. There is also 
a field 61 formed between the north and south poles of 
neighboring magnets 57 below the magnets and a mag 
netic field 62 between the ends of the same magnets and 
therebelow. The field 61 extending between two neigh 
boring magnets is stronger than the field 62 which forms 
at the lower side of each magnet 57. The fields 6 and 
62 are weaker than the fields 58 and 59 formed above the 
magnets. 

In the arrangement shown in FIG. 13, no magnetic 
field develops between opposed poles of neighboring mag 
nets 57 and the fields 63 developing at the upper side of 
the magnets as well as the fields 64 formed at the lower 
side of the magnets are considerably stronger than their 
corresponding magnetic fields in the arrangement accord 
ing to FIG. 12. The stronger magnetic fields 55 and 63 
provide more assurance against running away of the 
shuttle from the straight shuttle path than the weaker 
fields produced by the other arrangements. A further 
advantage of fields of the type designated by numerals 
55 and 63 is that they extend farther above the shuttle 
path 52 than the relatively weak fields 53, 58 and 59 so 
that the shuttle path 52 may be arranged farther above 
the magnets 50 and 57 in FIGS. 11 and 13 than in FIGS. 
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instead of arranging the poles of the magnets longi 

tudinally of the shuttle path 52, they may be arranged 
at either side of the shuttle path so that the magnetic 
fields 65 are normal to the shuttle path as shown in FIGS. 
14 to 16 and particularly in FIG. 15. Horseshoe magnets 
66 are used in the arrangement illustrated in FIGS. 14 
and 15. The upper ends, forming the poles, are rounded 
and smooth so that they may serve also as rails for Sup 
porting the warp threads 13. To prevent sticking, the 
parts of the poles of the magnets 66 which may be con 
tacted by the shuttles 16 are preferably provided with 
magnetically permeable layers 67. 
In the arrangement shown in FIG. 14, like poles are 

on the same side of the shuttle path 52 so that no mag 
netic field is formed between neighboring magnets. As 
shown on the right side of FIG. 14, each magnet may be 
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subdivided into a plurality of units of equal size and 
configuration which abut each other and form a continu 
ous support for the warp threads 3. The length of the 
magnets may be changed by changing the number of units. 

In the arrangement shown in F.G. 16, the individual 
magnets 68 are so placed relative to the shuttle path 52 
that the poles alternate on each side of the shuttle path. 
In this way, magnetic fields are produced which are dif 
ferent from those produced in the arrangement according 
to FIG. 14. A field 69 develops between the ends of the 
magnets and a field 71 is at the top of the magnets. The 
cross section of the field 71 corresponds to the field 65 
shown in FG 15. 
The electric conductors 49 shown in FIG. 8 individually 

produce cylindrical magnetic fields whose cross sections 
are circular. If a plurality of conductors 49 are arranged 
in parallel relation and if the radius of the periphery of 
the magnetic fields is greater than one half the distance 
between two conductors 49, the cross section of the in 
dividual fields 72 produced by the inner conductors 49 
becomes oval, as shown in FIG. 17. The fields 72 are 
higher than the fields 73 of the marginal conductors. 
This has the advantage that the shuttle moving on the 
path 52 which is located at an elevation 74 above the 
center between the central conductors 49 is well affected 
by the higher fields 72. 
The carrier for the magnets may be made in one piece 

extending over the width of the loom or be composed of 
a plurality of individual pieces, each being provided with 
a magnet 28, as shown in FIG. 2. The warp supporting 
rails 32 are preferably made of a nonmagnetic, sintered 
material Such as hard metal, or sinter ceramic. If they 
are not made of one piece, the individual pieces are pref 
erably provided with slanted ends which abut against cor 
respondingly santed ends of the neighboring pieces. 

In order to reduce formation of eddy currents, the 
shuttles are preferably made of ferromagnetic material 
having a relatively high specific resistance which exceeds, 
for example, that of steel by 0.002 ohm per one square 
mm. cross section and one mm. length. The running sur 
face of the shuttles may be made of nonmagnetic mate 
Tial. In order to avoid losses caused by hysteresis of the 
material of the shuttles ió because of the change of 
polarity during the run of the shuttles on the path 52, 
the shuttles are preferably made of soft steel. The per 
manent magnets may be made of a material which has 
a higher rennanence than steel and which, in addition, may 
have a higher coercive force than steel. 
The spaces between the magnetic devices placed along 

the shuttle path may vary, for example, may be relatively 
Smail at the end of the shuttle path in order to effect 
braking of the shuttles. 

I claim: 
1. in a loom for weaving, a shed formed by warp 

threads, shuttles traveling through the shed for inserting 
weft threads into the shed, said shuttles being at least in 
part made of ferromagnetic material, means placed out 
side of the shed alongside the desired shuttle path for 
producing a magnetic field extending into the shed and 
into the shuttle path for magnetically retaining the shuttles 
on the desired path and pressing the shuttles against the 
warp threads extending between the shuttle path and said 
magnetic field producing means, and support means 
placed along the desired shuttle path and outside of the 
shed for supporting the warp threads, said support means 
being so constructed and arranged as to allow the shuttle 
to effect bending of the warp threads by the shuttles 
pressed thereagainst by said magnetic field, the bent warp 
threads forming an additional guide for the shuttles along 
the desired shuttle path for preventing sideways move 
ment of the shuttles out of the desired shuttle path. 

2. In a loom for weaving as defined in claim 1 and 
wherein said magnetic field is permanent and stationary 
relative to the shuttle path. 

3. In a loom for weaving as defined in claim 1 and 
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6 
wherein said magnetic field producing means are formed 
by permanent magnets whose remanence is greater than 
that of steel. 

4. In a loom for weaving as defined in claim 1 and 
wherein said magnetic field producing means are formed 
by permanent magnets whose coercive force is greater 
than that of steel. 

5. In a loom for weaving as defined in claim 1 and 
wherein said shed is in substantially horizontal position, 
and said magnetic field producing means are placed below 
the shed. 

6. In a loom for weaving as defined in claim 1 and 
wherein said magnetic field producing means are formed 
by oblong permanent magnets placed in spaced relation 
lengthwise in a row substantially coextensive with the 
shuttle path, the north pole of one magnet facing the 
south pole of the successive magnet, said magnets indi 
vidually producing magnetic fields alongside the magnets 
and extending into the shuttle path. 

7. in a loom for weaving as defined in claim 1 and 
wherein said magnetic field producing means are formed 
by oblong permanent magnets placed in spaced relation 
lengthwise in a row, the longitudinal extension of the 
spaces between successive magnets being at least as great 
as the lengths of the successive magnets. 

8. In a loom for weaving as defined in claim 1 and 
wherein said magnetic field producing means are formed 
by rodlike permanent magnets. 

9. In a loom for weaving as defined in claim 1 and 
wherein said magnetic field producing means are formed 
by permanent magnets having a U-shaped configuration, 
the ends of the legs of the U forming the poles of said 
magnets being placed in series relation alongside the 
shuttle path. 

10. In a loom for weaving as defined in claim 1 and 
wherein said support means is in the shape of a rail placed 
longitudinally of the shuttle path. 

11. In a loom for weaving as defined in claim 1 and 
wherein said support means is made of nonmagnetic sin 
tered material. 

12. In a loom for weaving as defined in claim 1 and 
wherein said magnetic field producing means are formed 
by permanent magnets having a surface facing the shuttle 
path, a layer of a magnetically permeable substance being 
made fast on and covering said surface. 

13. In a loom for weaving as defined in claim 1 and 
wherein said shuttles have a running surface portion 
contacting the warp threads and made of a non-magnetic 
substance. 

14. In a loom for weaving as defined in claim 1 and 
wherein said magnetic field producing means are formad 
by individual permanent magnets, a lay being provided, 
and a plurality of carriers made of nonmagnetic material 
being mounted on said lay and individually supporting 
said permanent magnets. 

15. In a loom for weaving according to claim 14 and 
wherein said magnets are arranged in a row and spaced 
from each other, the length of said carriers being equal 
to the length of the magnet mounted thereon plus sub 
stantially one half of the length of the spaces between the 
respective magnet and the neighboring magnets, the mag 
nets being mounted substantially in the middle of said 
carriers. 

16. in a loom for weaving as defined in claim 1 and 
wherein said magnetic field producing means are formed 
by permanent magnets placed in spaced relation in a row, 
Support rollers being individually placed in the spaces 
between the magnets for supporting the shuttles. 

17. In a loom for weaving as defined in claim 1 and 
wherein said magnetic field producing means are formed 
by permanent magnets placed in spaced relation in a row, 
the spaces between the magnets being different at difier 
ent parts of the row. 

18. In a loom for weaving as defined in claim 1 and 
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wherein said magnetic field producing means are formed 
by permanent magnets placed in spaced relation in a row 
and spaced from the shuttle path, the distance between 
the magnets and the shuttle path being different at dif 
ferent parts of the row. 

119. In a loom for weaving as defined in claim 1 and 
wherein said shuttles are made of ferromagnetic mate 
rial having a relatively high specific resistance. 

20. In a loom for weaving as defined in claim 1 and 
wherein said magentic field producing means are formed 
by individual oblong permanent magnets placed in spaced 
relation lengthwise in a row substantially coextensive with 
the shuttle path, like poles of successive magnets facing 
each other. 

21. In a loom for weaving as defined in claim 1 and 
wherein said magnetic field producing means are formed 
by permanent magnets placed in a row parallel to the 
shuttle path and individually transversely to the shuttle 
path, one pole of each magnet being at one side of the 
shuttle path and the opposite pole of each magnet being 
at the other side of the shuttle path. 

22. In a loom for weaving according to claim 21 and 
wherein like poles of said magnets are on the same side 
of the shuttle path. 

23. In a loom for weaving according to claim 21 and 
wherein said magnets have a U-shaped cross Sectional con 
figuration normal to the shuttle path, the ends of the legs 
of the U forming the poles of the magnets and being 
rounded and forming said support for the warp threads 
extending between the shuttle path and said magnets. 

24. In a loom for weaving according to claim 23 and 
wherein a layer of nonmagnetic material is provided at 
least at the inside of said rounded ends for preventing 
sticking of the shuttles thereon. 

25. A method of guiding shuttles made at least in part 
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of ferromagnetic material and passing through a shed 
formed by warp threads while slidably engaging the warp 
threads, comprising the combination of bending the por 
tions of the warp threads on which the shuttles slide for 
mechanically guiding the shuttles longitudinally of the 
shuttle path, and subjecting the shuttles to magnetic forces 
penetrating through the warp threads on which the shut 
tles slide for pressing the shuttles against the warp threads 
and exerting pressure by the shuttles on the warp threads 
for supplementing the mechanical guidance of the shuttles 
by the bent warp threads. 

26. A method cf guiding shuttles made at least in part 
of ferromagnetic material and passing through a shed 
formed by warp threads while slidably engaging the warp 
threads, the latter being supported by shaped continuous 
Support means along and opposite the desired shuttle 
path, the method comprising subjecting the shuttles to 
magnetic forces effective along the desired shuttle path 
for retaining the shuttles on the desired path, and causing 
ending of the portions of the warp threads on which the 

shuttles slide for additionally guiding the shuttles longi 
tudinally of the desired shuttle path, by pressing the 
shuttles by said magnetic forces against the warp threads 
and thereby the latter against said support means. 
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